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[Iporpamma corjacoBaHa C PYKOBOJUTENIEM OO0pa30BaTEIbHOM MPOrpamMMBbl IO
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1. Ilesn ocBOeHHSI AUCHMILINHBI.
K ocHOBHBIM meJsiM OCBOEHUs AUCHUIUIMHBI «HaduepraTenbHas reoMeTpus
U MH)KEHEpHast rpaduKay cIeayeT OTHECTH:

— (hopmupoBaHue 3HAHUI 00 OCHOBHBIX TOJIOKCHUSX, TIPU3HAKAX U CBOWCTB,
BBITEKAIOIINX U3 METO/IAa MPSIMOYTOJIHOTO MTPOEHUPOBAHUS U HEKOTOPBIX Pa3/IeJIOB
MaTeMaTUKU (FEOMETPUU M HEKOTOPBIX OMNpEJEICHUNA U3 TeOpUu MHOXecTB). Ha
TOM 0a3UPYIOTCS TEOPETHUCCKHE OCHOBBI M TIpaBUjIa MOCTPOSHUS M300paKeHUMN
IPOCTPAHCTBEHHBIX MTPEAMETOB Ha IJIOCKOCTH (HauepTaTelibHasi FTEOMETPHUS );

— (hopmupoBaHue 3HaHUI 00 OCHOBHBIX MPABUJIAX COCTABJICHUS TEXHUYECKUX
yeprexkei, HaHeceHus pa3mepoB ¢ yuetoM ECKJI, urenun uepTexeit (MHKeHepHas
rpaduka);

— (opmupoBaHre 3HaHUW OO0 OCHOBHBIX TIpUEMax U  CPEACTBaX
KOMITBIOTEPHOTO  MoJenupoBanus B coBpeMeHHbIX CAIIP (kommbrorepHas
rpaduka);

— TIOATOTOBKA CTYJACHTOB K JEATEIIBHOCTU B  COOTBETCTBUU C
KBaJTU(DUKAIIMOHHOW XapaKTEPUCTUKON CIeNHaiucTa MO HalpaBJICHUIO, B TOM
yucie popmupoBanue HaBbIKOB pab0Thl B CAIIP, coznanus 3-Xx MepHBIX MoJienen
JIETAIe W Y3JI0B, CO3JAHHUI0 YEPTEHKEWU, COCTABJICHUS TEXHOJIOTUA CHUCTEMBI
AHEProo0eCcneueH s MPOMBIIIJICHHBIX 1 KOMMYHAJIbHBIX TIPEATIPUSITUH.

K ocHoBHBIM 3agayam oOCBOeHMS JucCIUIUIMHBI «HadeprarenbHas
reOMETpUS U MHKEHEPHas rpadukay cleyeT OTHECTH:

— OCBOCHME HABBIKOB 110 PYYHOMY 3CKU3UPOBAHUIO, COCTABJICHUIO YEPTEKEN
¢ yuetom tpeboBanuiit ECKJI, utenuto ueprexeil, 0CHOBaM peBepC-UHKUHUPHUHTA.

— OCBOCHHME HAaBBIKOB IO TBEPIAOTEIBHOMY MOJCIUPOBAHUIO, TE€HEpALUU
yepTekel, CO3MaHui0  (DOTOPEATUCTUYHBIX  M300paKCHHWM, aHUMAIUd B
coBpemeHHbIX CAITIP.

2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuara.
Hucuunnuna «HauepratenbHass reomeTpuss M HMHXKEHEpHas Tpaduka»
OTHOCUTCA K YHUCIYy Npo(ecCHOHANBHBIX Y4YEOHBIX AUCIUIUIMH 0a30BOM 4YacTH
6azoBoro nukia (b1l) ocHoBHOI 00pa3oBaTeNbHON MTpOrpaMMbl OaKkanaBpHara.
«HauepraTenbHas TeoMeTpusi W MHXEHEpHas rpadukay B3aWMOCBs3aHa
JIOTUYECKH U COJEPIKATEIBbHO-METOJINYECKA CO CIHEAYIOIMMH AUCIHUIUIMHAMHA U
npaktukamu OOIT:
B 6a3o601i vacmu 6azosoeo yuxia (b1):
— TeopeTnueckass MEXaHUKa;
— Mexanuka,;
— IIpoekTHas nesITEIbHOCTD;
B sapuamusnoii wvacmu 6azosozo yuxna (b1):
— BogocHa0xeHue u BOAOOTBEICHUE;
- TennoBbie U AaTOMHBIE AJEKTPOCTAHIINH



- TemmomaccooOMeHHOE 000pyI0BAHKE MPEATPUSITHIA.

3. IlepeyeHb MIIaHNPYEMBbIX Pe3yJIbTATOB 00yUYeHHS MO TUCHUILINHE
(Mo0ayJI10), COOTHECEHHBIE C IIJIAHMPYEMBbIMH Pe3yJIbTaTAMM 0CBOCHHS
o0pa3oBaTeIbHOW POrpaMMBbl.

B pesynbrare

OCBOCHHUA AMCHUIIIIMHBI

(Momynss) 'y oOydaromuxcs

bopMUPYIOTCS  CICAYIONIME KOMIIETCHIIMM ¢ JOJDKHBI OBITh  JOCTHUTHYTHI
CICAYIOIINE Pe3yibTaThl 00ydeHHUs Kak 3Tan (GOPMUPOBAHUS COOTBETCTBYIOIIHUX
KOMIIETEHIINH:
Ko B pesyabTarte ocBoeHust Ilepeyens MIaHUPYEMBIX
o0pa3oBaTe/IbHON NPOrpaMMbl pe3yJbTaToB 00y4eHHs 110
KOMIIeTeHIIUH

o0yuyaruuiicst 10J1:KeH 00/1a1aTh

JUCIHUILIHHE

OIIK-2

[1K-2

CriocoOHOCTBIO JIEMOHCTPUPOBATH
0a30BbIC 3HAHUS B 001aCTH
€CTECTBEHHOHAYYHBIX JUCIUILINH,
TOTOBHOCTD BBISIBJISITh
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po0JIeM, BO3HUKAIOIINUX B XOJIC
poecCHOHATLHOM IeATEITFHOCTH
;TIPUMEHSTD JIJISl KX PEIICHUS] OCHOBHBIC
3aKOHBI €CTECTBO3HAHUS, METOIBI
MaTEeMaTHYECKOTO aHAJIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICIOBAHUSI.

CriocoOHOCTHIO MPOBOIUTH PACUYETHI 110
TUITIOBBIM MCTOJHUKAM, IIPOCKTUPOBATH
TEXHOJIOTNYeCKoe 000py10BaHUE C
HCIIOJIB30BAHHUEM CTaHAAPTHBIX CPEACTB
aBTOMaTHU3allUU POESKTUPOBAHUS B
COOTBETCTBHH C TEXHUUECKUM
3aJJaHUEM.

3HaTh: ocHOBHbIE TpeboBanusa ECK/I,
BO3MOKHOCTH coBpeMeHHbIX CATIP,
MpaBHJIa CO3/IaHUS PYUHBIX 3CKH30B U
KOMITBIOTEPHBIX MOJIEIIEH.

yMeTh: HCIIOJIb30BaTh COBPEMEHHbIE
CAIIP nna pemenus 3aiad
KOHCTPYHUPOBAHUSA U pacyera.
BJIaJleTh: METOJaMH TBEPAOTEIHHOIO
MOJIETTMPOBAHUS U T€HEpaluu
YepTexkel, peBepc MHKWUHUPUHTA U
PYYHOTO 3CKU3UPOBAHUS.

3HaTh: METO/IbI IOCTPOEHUS
00paTHMBIX uepTexei
IIPOCTPAHCTBEHHBIX OOBEKTOB.

yMeTh: pa3pabaTeiBaTh pabouyr0
TEXHOJIOTUYECKYIO JOKYMEHTALUIO IS
IIPOEKTUPOBAHUSI TEXHOJIOTMYECKOTO
00opymoBaHusl.

BJIAJIeTh: UMEIOLUIUMUCS CPEACTBAMHU U
crocobamu BBITIOJIHEHUS paboueit
IIPOEKTHOM M TEXHOJIOTMYECKOU
JIOKyMEHTaLUH.




4. CTpyKTypa M coaepxkanue Tucuuivinabl «HavyeprareabHasi reomeTpus
HHIKeHepHas rpaguka».

OO6m1ast TpyA0€MKOCTb IUCIUIUIMHBI COCTABIISAET 4 3aUE€THBIX €IMHUII, T.€. 144
aKaJieMU4YecKnx 4yacoB (u3 Hux 144 daca — camocTosTelbHasi paboTa CTYJIEHTOB).

Ha mepBom Kypce BO BTOPOM ceMeCTpe BbIAETSETCS 2 3a4eTHbIC eIUHUIIB,
T.e. 72 akamemuyeckux yaca (u3 Hux 60 uvacoB — camocrosiTenbHas padoTa
CTYJIEHTOB), B TPeTbe€M CEMECTPE BBIACISAETCS 2 3a4€THbIE €IWHHULBI, T.€. 72
akajieMudeckux yaca (13 Hux 60 gyacoB — camMoCTOsITeIbHAS padoTa CTY/ICHTOB).

Pazpensl nucuuminuuel  «HaueprarenbHas reoMeTpus W MHKEHEpHas
rpaduka» U3y4aroTcsi Ha IEPBOM M BTOPOM Kypce.

Bropoii cemecTp: JieKIuu — 4 4acoB, CEMUHAPHI U MPAKTUUYECKUE PAOOTHI —
7 yacoB, (popMa KOHTPOJISI — 3a4eT.

Tpernii cemectp: nexunu —4 4acoB, CEMUHAPHI U MpaKTUYECKUE pabOThI —/
9acoB, (hpopMa KOHTPOJIA — IK3aMEH.

Crpyktrypa u coaepxanue aucuuiuinabl «HadepratenpHass reoMeTpust |
WH)XeHEepHas Tpaduka» Mo CpoKaM U BuAaM paboTsl oTpaxeHsl B [Ipunoxxenun 1.

Copep:kaHue pa3aeoB JUCIUILIHHBI.

Bropoiu cemectp
4.1. HauepraTenbHasi reoMmeTpus
4.1.1 IIpeamer wu3zyuenusa. Jlureparypa. O mOpsAOKE 3aHATHIL: JIEKLUU,
MPAKTUYECKUE 3aHATHSI, KOHTPOJIbHBIE PaOOThI, pacueTHO-Tpauueckue padoThI,
OJINMITUAIBI.

Meronsl NPOELMPOBAaHUA: LEHTPaJbHOE, NapasuiesibHoe. IIpsmoyrosibHOE
MPOCLIMPOBAHNE, KaK OCHOBAa COCTaBJICHHUS MAIIMHOCTPOUTEIBHOTO YEPTEXa.
[IpoenripoBaHre TOYKM HAa JBE M TPU B3aAMMHO-TIEPIIEHIUKYISPHBIE TJIOCKOCTU
npoekuii. OCHOBHbBIE BBIBO/IbI, BRITEKAIOLIUE U3 TIPSIMOYTOJBHOTO IPOEUPOBAHUS
TOYKM HA JB€ B3aUMHO-TIEPIEHANKYJISAPHBIE IIOCKOCTH Mpoekuuid. O0pa3oBaHue
KOMILJIEKCHOTO uepTexa (Meroa MoHxka). B3auMoCBsI3b OPTOrOHAJIBHBIX MPOEKUIUN
Y TIPSIMOYTOJIBHBIX KOOPAMHAT.

4.1.2 IlpoeuupoBaHue NPSMON JUHUU U €€ oTpe3Ka. [[puHaIIeKHOCTh TOUKH
npsamoi. Jlenenue orpeska npsamMou B 3alaHHOM OTHomeHuU. [losoxxenue npsamon
OTHOCUTEJILHO TIIOCKOCTeW mpoekiuii. [IpsiMast o01ero m 4acTHOTO TMOJIOKEHUH.
Onpenenenre HATypalbHOW BETWYMHBI OTpPE3Ka MPSIMOW OOIIETO TMOJOKECHUS
METOJIOM MPSIMOYTOJBLHOTO TpeyrojibHuKa. Clielibl TPsIMOM.

4.1.3 B3anmHOe TmOJIOKEHHE TPSAMBIX: NPAMBIE IIEPECEKAIOIINECH,
napajyiesibible W ckpemuBaronmecs. O “KOHKypUpyHOIMX~ ~ TOYKax
CKpEIUBAIOIMUXCS TMPsAIMBIX. O MPOSKIMAX TIIOCKUX yTiIoB. OO yrie Mexy JByMsI
CKPENIIMBAIOIIUMUCS TPSIMBIMH. TeopemMa O MPOEUUPOBAHUU TMPAMOTO yTJia



(actHbIl cyyait). [Tnockocts. CriocoObl 3ajaHusl IIIOCKOCTH Ha yepTexke. Crepl
riockocTu. [IpsiMas v Touka B MIIOCKOCTH (ITPU3HAKK MPUHAJICKHOCTH ). [ TaBHbBIE
JUHUY TUIOCKOCTH (TOPU30HTANIh U (PPOHTAIIB).

4.14 [lonoxeHue MIOCKOCTH OTHOCHUTEIBHO IUIOCKOCTEH MPOEKIIMM.
[InockocT 00mIEr0 W YacTHOTO NOJIOKEHW. CBONCTBO MPOEHUPYIOIIUX
mockoctei. [IpoBeenre npoenupyromiei mIocKOCTH Yepe3 MPsAMYIO (3aKII0UCHHE
npsiIMOM B TUIOCKOCTH). [lepecedenune mpsamoil ¢ MPOCHUPYIONICH IIOCKOCTHIO.
[lepecedenue IByX MIOCKOCTEH, U3 KOTOPBIX OJ[HA - ITpoenupytomas. [lepeceuenue
JBYX IJIOCKOCTEH O0IIEero MoJ0KEeHUs (aJTOPUTM PEIICHNs).

4.1.5 TlepeceueHue NpsIMOM C TMJIOCKOCTHIO OOILETO TMOJIOKEHHS (JIrOpUT™M
pemenus). [locTpoeHue NIMHMM TIEpECEUECHMs] JBYX IUJIOCKOCTEM IO TOYKaM
IIEPECEUCHHS MPSAMBIX, JIEKANIMX B OJHOM IIOCKOCTH C JIPYrOM IIOCKOCTBIO.
[TapaniaenbHOCT, MNPSAMOM M IJIOCKOCTH M JBYX IUIOCKOCTEH (TIPU3HAKHU
napauie’abHOCTH). [lepneHIuKyIsspHOCTb NPSMOM U INTIOCKOCTH U ABYX IIOCKOCTEN
(mpU3HAKK EPIEHANKYIISIPHOCTH).

4.1.6 CniocoObl npeoOpazoBanusi yepTexa. CrocoObl MepeMeHbl MIOCKOCTEN
npoekuui u BpameHus. Mx o6muocte 1 otauune. Crnocod nepeMeHsl MII0CKOCTEN
MPOEKIUH, €ro MPUMEHEHHE ISl ONpPEACIICHUS HAaTypaJlbHOM BEJIMYUHBI OTpE3Ka
IPSIMOM U IJIOCKOW (PUTYpPBI M YIJIOB HAKJIOHA UX K TUIOCKOCTSM Ipoekuuid. Crioco6
BpAIllCHUsI BOKPYI OCEMl NEPHNEHIUKYJSPHBIX M MapauIeNIbHbIX K IUIOCKOCTSIM
MPOEKILMI U €ro NPUMEHEHHE JIJIsi ONPEACIICHUS] HATypaJIbHOW BEJIMYMHBI OTPE3Ka
MPSIMOM ¥ TUTOCKOM (DUTYPHI U YTIIOB UX HAKJIOHA K MIOCKOCTSIM MTPOEKITUH.

4.1.7 Muororpanauku. Mx n3o0paxenue Ha yeprexxe. Touka Ha TOBEPXHOCTH
MHOrorpanHuka. IlepecedeHne MHOrorpaHHuKa IDIOCKOCTBIO. Ornpenenenue
HaTypajdbHOM  BeMWYMHBI  GuUrypel  cedueHuss. [locTpoeHue  pa3BepTKH
MHOrorpanHuka. llepeceyenue npsMoN JIMHMM C MHOTOTPAHHHKOM. B3auMmHoOe
[IEpECEUYECHNE MHOTOIPAHHUKOB.

4.1.8 Kpusble nmuHuM U noBepxHocTH. OOume cBeneHus. Kpusble nuHumM
IUDIOCKHE W mpocTpaHcTBeHHble. KacarenpHas k kpuBol nuHuH. Kpusble
noBepxHocTH. OOpa3oBaHHE KpPUBBIX MOBEPXHOCTEH M UX H300pakeHHE Ha
yepTeke. Kiaccmdukamus MOBEPXHOCTEH: JMHEHYaThle W HEJIWHEHYaThIe
IIOBEPXHOCTH,  Pa3BEPTBIBAEMBIE M HEPA3BEPThIBAEMbIE  IOBEPXHOCTH.
[unuaapuueckue W KOHHUYECKHE TMOBEpXHOCTH oOmiero Buja. HaxioHHbIE
KpyTOBblE IIWJIMHIP M KOHyC. ToOdka Ha KpHBOW ITOBEPXHOCTH (IPU3HAK
MIPUHALJIEXHOCTH TOYKH TOBEPXHOCTH).

4.1.9 IloBepxHoctu BpamieHus. OOpa3oBaHHe U M300paKEHUE HA UYEPTEKE.
Tepmunonorus. Touka Ha moBepxHOCTH BpameHusd. Llununap Bpamenus. Ceuenue
HWIMHAPA IUIOCKOCThI0. Buabl ceuennit. [locTpoenne nmpoekuuii U HaTypaabHOU



BEJIMYHMHBI (DUTYpPBI CEUEHMS. Konyc Bpamenus. Ero oOpa3zoBanue u
n300pakeHne Ha uepTeke. Bumbl ceueHuil KoHyca IIOCKOCThbiO. [locTpoenue
MPOEKIUN U HATYPAJIBbHOTO BHUIa (PUTYPHI CEUCHUS.

4.1.10 Cdepa. Ee obpazoBanue u n3o0pakeHUE Ha YEPTEKE.
Touka nHa moBepxHocTu cdepbl. Ceuenue coepsl miockoctbio. Top. Ero
oOpa3oBaHue M M300pakeHUEe Ha yepTexe. Buabl Topa. Touka Ha MOBEPXHOCTH
topa. CeyeHne Topa miIockocThio. Kpyroseie ceueHus Topa.

4.1.11 B3auMHO€ nepeceueHre KPUBBIX TOBEPXHOCTEH.

O6mwmit  anroputm pemieHus. [IpuMeHeHuHe TUIOCKOCTEH B KadyecTBe
BCIIOMOTATENbHBIX CEKYIINX MOBEPXHOCTEH MPU MOCTPOCHUU JIMHUU TIEPECCUCHHUS
JIBYX TOBEPXHOCTEH. XapaKTepHble TOYKM JIMHUU TepeceueHusd. [loctpoenue
HATypajdbHON BETUYMHBI (QUTYPHl CEUEHHUS [IBYX IIE€PECEKAIOIIUXCS KPUBBIX
MOBEPXHOCTEN POEUUPYIOMIEH MIOCKOCTHIO.

4.1.12 B3auMHOE mNEPECEUEHUE COOCHBIX IMOBEPXHOCTEHW BpAILCHUA.
[Ipumenenue cdep B KayeCTBE BCIOMOTATEIbHBIX CEKYIIMX MOBEPXHOCTEH Mpu
MOCTPOCHUU JIMHUM TIEPECeUeHHUs JBYX KPHUBBIX MoBepxHocTe. Heobxomumblie
ycioBus 115t ipuMenenus cep. [Ipumenenue chep ¢ MOCTOSHHBIM LIEHTPOM.

4.1.13 B3auMHOE€ nepeceueHne COOCHBIX MOBEPXHOCTEN BPAIICHUSI.
[Ipumenenue cdep C MEPEMEHHBIM IIEHTPOM TMPU TOCTPOCHUU JIUHUU
MEepeceueHust  JABYX KPUBBIX TOBEpXHOCTe. YacTHbIe cilydan B3aWMHOTO
MePECEUCHHS KPUBBIX TOBEPXHOCTEH: a) HMIMHAPUYECKHUE TIOBEPXHOCTHU C OOIITUMU
oOpa3zyromuMu; 0) KOHMYECKUE TTOBEPXHOCTH ¢ 00IIeH BEPIIMHON; B) TOBEPXHOCTH
BTOPOTO TIOpSAZIKA, B KOTOPbIE MOXET OBITh BIHMCAHA (WJIM OMUCAaHA) TPEThsS
MMOBEPXHOCTh BTOPOTO TMopsiaKa (Teopema Monxa).

4.1.14 Ilepeceyenue npsAMOM JUHUN C KPUBOM OBEPXHOCTBIO.

AnroputMm pemenus. [Ipumepsl MOCTPOEHUS TOYEK MEPECEYEHUS IPAMOU
JMHHAM C KPUBOW MOBEPXHOCTHIO MPU MCIIOJIB30BAaHUN BCIIOMOTATEIbHBIX CEKYIINX
IJIOCKOCTEM YaCTHOIO M OOIIETO MOJIOKEHUH.

4.1.15 BunTOoBBIC NUHWUU W TOBEepXHOCTU. OOpazoBaHWE UIMHAPUYECKON
BUHTOBOU JIMHUM U €€ n300pakeHue Ha yeprexe. OOpa3zoBaHue U N300pakeHrEe Ha
YepTeKE MPSIMOM M KOCOM BHHTOBBIX ITOBEPXHOCTEHW. TOuYka Ha BHHTOBOH
noBepxHOCTU. CeueHre BUHTOBOW MOBEPXHOCTU MIIOCKOCTHIO MEPIEHIUKYIIPHON
K OCH TMOBEPXHOCTH U IUIOCKOCTBIO, MPOXOASIIEH Yepe3 OCh BUHTOBOM
MMOBEPXHOCTU. BUHTBI 0JJHO3aX0AHbIE M MHOTO3aXxoAHbIe. [1lar u xo/1 BUHTA.

4.1.16 AxcoHOMETpPUYECKHE NMPOEKIIMU U UX Ha3HaueHue. Mzomerpruueckas u
IUMEeTpUuYecKkass mOpsMoyroJjibHble  mpoekiuu. KosapduiuueHTsl  HcKaxeHus
JNEUCTBUTENbHBIE U NIpuBencHHbIE. [locTpoeHnEe aKCOHOMETPUYECKUX IPOEKLUN



OKPYXHOCTEH, pACHOJIO)KEHHBIX B IUIOCKOCTSIX MAapAJUICIbHBIX IIOCKOCTSIM
npoekunt V, Hu W.

4.1.17 TloctpoeHnne wu3oMeTpuyeckoro osana. IlpuMepsl nOCTpOEHUS
AKCOHOMETPHUYECKUX MPOEKUUN IJIOCKUX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX

¢buryp.
4.2. KomnbrorepHasi rpaguka.

4.2.1 3uakomctBo ¢ Autodesk Inventor. OcHOBBI MOIETUPOBAHUS ACTAJICH.

0630p Bo3moxkHOCTeM cucrteMbl. UuTepdetic. Coznanue mapaMeTpuyeckoro
scku3a. JloOaBieHne W pENaKTUPOBAHHE T'€OMETPUYECKUX 3aBUCHUMOCTEH.
PenaktupoBanue pazmepoB. Co3naHne MacCMBOB Ha 3cku3e. Co3JaHue 3CKU3HBIX
05okoB. [loHMMaHuEe OMOBEIIEHUN ICKU30B. Coznanue 3D-reomerpuu:
napaMmeTpuueckas TBEpAOTeNIbHas MOJieb. BriiaBnuBanue. Y cTaHOBKa MaTepuala
u 1BeTa. [loBTOpHOE HCTOb30BaHUE T€OMETPUH ACKU3a. CBA3b ¢ JAHHBIMU JIPYTUX
ackm3oB. Co3zpmanme smemeHTa BpamieHus. (Co3gaHue  3JIEMEHTOB  CIIBUT.
Hcnons3zoBanne  npuMuTuBOB.  [loOaBienue  compspkenus.  JloGaBneHue
ckpyraenuii. [lobasnenue ¢acok. Paszmemenue orBepctuid. Co3ganue KpyroBoro
MaccuBa. PazMenienrne oTBEpCTril o 3CKU3aM.

4.2.2 Coznanue coOopku. [loHsitTue (UKCUPOBAHHOIO  KOMIIOHEHTA.
JloGaBrieHre COOPOYHBIX 3aBUCUMOCTEH. 3aBUCUMOCTH coBMelieHue. CTerneHu
cBOOONBI.  3aBucMMOCTh  BcraBka.  3aBucuMocTh  YTod.  3aBUCHMOCTh
KacarenbHocTs. Ympas:istoiue 3aBucuMoctu. Pabora ¢ bubnnorexoit 31eMeHTOB.
Hcnonp3zoBanne Mactepa MpOEKTUPOBAHUS OOJTOBBIX COCIUHEHUN. DKOHOMUS
BpeMeHHU ¢ uHCTpyMeHToM COopKa.

Tpernii cemectp.

4.3 Un:xeHepHas rpauxa.
IIpoexunoHHOE YepueHue.

4.3.1 IlpenmeT u KpaTkuid o4epK pa3BuTUs yepueHHs. CTaHIapTU3ALMUSA KaK
dbakTop, CIMOCOOCTBYIONIMKA pa3BUTHIO Hayku © TexHuku. Enunas Cucrema
Konctpykropckoit Jlokymentauuu (ECK/). Ee nHa3HaueHnuwe, CTpykTypa u
conepxkanme. TpeboBanus, npeabspinsiemblie Ctanmapramu ECKJI k cocTaBiaeHuto
1 0(pOPMIICHUIO YEPTEIKEH.

4.3.2 Obmue mpaBuiia BRIMOTHEHUS YepTexeid. DopMaThl INCTOB YEPTEKEH,
OcCHOBHBIE M JIONOJIHUTEIbHBIE (QOpMaThl, UX OOpa3oBaHHE U OOO3HAUCHHUE.
OcHoBHas HaAMKUCh U ee pacnoyiokenne Ha (opmare ymcra (TOCT 2.301-68).
Macutabbl n300paxkeHni 1 X 0003HAYEHUE HA YePTEKE B OCHOBHOM HAJIIUCU U
Ha noJje yeprexa ('OCT 2.302-68).



433 Jlunum dyeprexa. Tumbl JUHUN, MX HayepTaHHWE U OCHOBHBIE

HazHaueHud. Tommea BCcEX THIIOB JUHUH O OTHOIIEHUIO K CIUIOIITHOUN TOJICTOU
ocaosHoi uHuK ('OCT 2.303-68).

4.3.4 pudts ueptekupie. Tunsl u pazmeps! mpudTa. [upuna Oyks u
tommuHa auHuE mpudra (COCT. 2.304-81).

4.3.5 OcHoBHasg HaANUCh (YIJIOBOM IITaMII), COACPKAHUE U TOPSIIOK €€
3anosHeHus Ha yeptexax (TOCT 2.104-2006).

4.3.6 UzoOpaxenuss — Buawl, paspesbl, cedenus (OCT 2.305-2008).
OcCHOBHBIE TTOJIOKEHHUS U OnpesieNieHrs. MeTo MpsAMOyTroJIbHOTO MPOEUPOBAHUS —
OCHOBa cocTaBlieHHs uepTexeil. Buapl. ConepkaHue M ONpeneieHUE BUIA.
['maBHBIN, OCHOBHBIE, JTOMOJTHUTEIBHBIE U MECTHBIC BHUJbI, UX ONpPEACIICHUE U
pacnoiioxkeHue Ha yeprexxe. O003HaueHue JOMOJTHUTENbHBIX U MECTHBIX BUJOB Ha
yepTeke. Paszpesbl. OmnpeneneHue u cojaepkanue paspesa. Knaccudukarus
pa3pe3oB B 3aBUCUMOCTH OT TIOJIOKEHHSI CEKYIIEH IJIOCKOCTH OTHOCHTEIBHO
TOPU30HTAJIBHOM  IUIOCKOCTHM MPOEKIH  (TOPU3OHTAJbHBIE, BEPTUKAIbHBIE,
HaKJIOHHBIC), OTHOCUTEIBHO [JJIMHBI W BBICOTHI TMpeametra (MpOAOJIbHbBIE,
MONEPEYHbIE), OT YHCJIA CEKYIIUX IUIOCKOCTEH (IPOCTBIE M CIOXHBIE).
Pacnonoxenne u oO0oO3HaueHHWE pa3pe30B Ha dYeprexe. MecTHble pa3pesbl.
CoenuHenue 4acTy BUJa U 4aCTH COOTBETCTBYIOLIETO pa3pe3a U UX pa3JeicHUue Ha
yeprexe. YclIoBus, 00ecrneunBaroiie BO3MOKHOCTh COEJUHEHHSI TTOJIOBUHBI BUIA
1 noJI0BUHBI pa3pe3a. Ceuenus. OnpeneneHue u cojaepxanue ceuenus. CeueHus -
BBHIHECEHHBIC W HAJIO)KEHHBIE, WX PACIOJOKEHHE W 0003HAUYCHHE Ha YEPTEKe.
VY CcI0BHOCTH U yIPOIIEHUS, TPUMEHSIEMbIE TIPU U300paKEHUU BUIIOB, Pa3pe30B U
CEUYECHUN:

1. WN3oOpaxxeHwe TMOJOBUHBI BUJIA, pa3pe3a WM CEUYEHHUS, €CIU OHHU
MPEACTABISIOT CHMMETPUUHYIO (PUTYDY.

2. U300pakeHue B pa3pe3e TOHKOCTEHHBIX 3JIEMEHTOB THUIIA pedep KECTKOCTH,
CIUI MAXOBUKOB, CIUIOIIHBIX BAJIOB, KOTJa CEKyIIasi INIOCKOCTh HANpaBJi€Ha BI0Jb
JUIMHHOM CTOPOHBI TAKOTO 3JIEMEHTA.

3. U300paxenue B pa3pe3e OTBEPCTH, PaClONOKEHHBIX Ha KPYTJIbIX (PiiaHIax,
KOI'JIa UX OCH HE COBIAJAIOT C CEKYLIEH TNIOCKOCTBIO.

4.3.7 O6o3HaueHus rpaduyecKue MaTEpPHAJIOB M TMpaBUja UX HAHECCHHS Ha
yeptexkax (I'OCT 2.306-68). HaneceHnne mITpUXOBKHU B pa3pe3ax U CEUCHUSIX.

4.3.8 Hanmecenme pasmepoB (I'OCT 2.307-68). CsemeHuss 00 OCHOBHBIX
TpeOOBaHUAX W MpPaBUJIAX HAHECEHUs] Pa3MEpPOB pAaCCMATPUBAIOTCS BHIOOPOYHO B
3aBUCUMOCTH OT HTAarOB BBIMOJHEHUS Irpaduueckux pador.



4.3.9 Axconometrpuueckue mnpoekuuu (I'OCT 2.317-69). IlpsimoyronbHbIE
u3oMeTpuueckas M auMmerpudeckas npoekuuu. Kosdduuments: uckaxenus. O
MPOCKIMSIX OKPYXKHOCTEH, PACHOJIOKEHHBIX B IUIOCKOCTSX MapaJUieIbHbIX
MJIOCKOCTAM Tpoekuuii. HampaBneHue OONbIION M Malol oceil 3uMmca U HX
BETMYMHBI B 3aBUCHUMOCTH OT TPUHATBIX KOIPPHUIIMEHTOB HUCKAKCHUS.
HanpaBneHuss MmMITpUXOBKM B pa3pe3ax U CEUCHHUSIX aKCOHOMETPHUUECKUX
U300paKeHUIA.

4.3.10 OcHOBHBIC TIOJOXEHUS MO ChEMKE 3CKHM30B. OmpeneneHue 3CKu3a.
TpeboBaHus K BBIMOJHEHHIO 3CKH3a. PeKoMeHAaIlMyd MO MOCIeI0BaTeIbHOCTH
BBIITOJTHEHUS DCKHU3A.

4.3.11 Pazpemuble coenuHeHUs. Pe3p00Bble M3MEIHS U HUX COEOUHEHUS.
N3o6paxxkenne u o6o3Hauenune pe3pd ([OCT 2.311-68). TOCT 2.315-68. Bunbt
pe3nd: MeTpuueckas, AroKWMoBasi, TpyOHasi, KOHMYECKas, TpamneneujaibHas u
crienuasngbHas. JJIeMEHThI pe3b0: IJMHA MOJHOT0 MpoQuis pe3bObl, cOeru, HaIpe3bl,
dacku, nporouku. Kpenexusie uzaenusi: OONTHI, IMUIbLKH, Falku, maioObl. Mx
M300paK€HHUEe Ha YepTexke U 0003HAYEHUE B OCHOBHOM HAAMUCHU U CTICU(UKAIIUH.

4.3.12 3yOuatble 3alleTUICHUSI U COCAVMHEHUS IITMOHOYHBIC U IUIMIIEBBIC U UX
n3o0paxeHue Ha yeprexe. [IpyKuHbl, UX U300paKeHUI Ha YyepTexe. Y CIIOBHOCTH
npu u3oopaxennu npyxxud (FOCT 2.401+-T'OCT 2.409-74).

4.4 KomubsrorepHas rpaguka.

4.4.1 Coznanue 2D-ueptexeit u3 3D-nanHbix

Co3nanne BuaoB Jaetanu. Tumbsl BuaoB Ha ueprexe. Co3laHHE HOBOIO
yeprexa. PazMenienre 6a30Boro M MpoeKIMOHHOTO BUIOB. Pa3MelieHne ceueHus.
Coznanne nononHuTenbHOro Buaa. Coznanue BBIHOCHOTO BuAa. PemaktupoBanue
BUJ0B. BripaBHuBaHue Buaa. M3meHenue BblpaBHUBaHUS. OTOOpa)xkeHHE BHJA.
JloOGaBneHrne 0003HaYEHUI B YEPTEKHbBIE BUABL. MapKep LIEeHTpa U OCEBbIE JIMHUU.
PenaktupoBaHre HaMMEHOBAHWI M TMOJIOKEHUU 0003HAYEHUM BUAOB. Pazmepsl.
OcHoBHO#1 uHCTpyMeHT Pa3mepnl. ba3oBseiii u bazobeiii HaGop. Llens u Habop
pa3MmepHbIx 1enei. OpaunatHeid 1 Habop opaunat. PegaktupoBanue pa3Mepos.
NHcTpyMeHThl 0003HaUeHUsI OTBEpPCTUH U pe3b0. [lomyyenue pa3mMepoB ¢ MoJienu.
AcCCOLIMaTUBHOCTb. 3aMEHA CCBUJIKH Ha MOJIEIIb.

4.4.2 Tlonp30BaTeNbCKHUE CTHIIN U IIAOJIOHBI.

Pa6ora co ctunsimu. Co3nanue cranapra. Co3laHue TUIIOBBIX XapaKTEPUCTHK
o0bekToB. OmpeneneHne CTWIS TEKCTa [ pa3MepoB M 00O3HAUYEHUH.
Ornpenenenne HOBOTO CTWJS pasMepa. YCTaHOBKa MapaMmeTpoB ciosi. Hactpoliku
TUTIOBBIX XapaKTepUCTHK 00beKTOB. CoxpaHeHue craHaapta. VM3MeHenue ctuis
usera. OmnpeneneHne HOBOro marepuana. OnpenesieHHe OCHOBHOW HAIIHCH.
Coxpanenue HoBoro mabnona. Coznanue mabdioHa ObICTPOro 3ammycKa.



4.4.3 Co3nanue CIIOXKHBIX YEPTEKEU U JETATUPOBOK.

Co3naHue CI0KHOTIO 4YepTEKHOTrO BUJA. IIpOEKIIMOHHBINA BUJ U3 CEYEHUS.
Co3znanue 3cKu3a Ha YepTEKHOM BuAe. MecTHbI pa3pe3. MI3MeHeHrne OTHOIIEHHI
yeprexken aeranu. Buaumocts gaeranen. IlomaBnenme Bupma. IlomaBnenune
aneMeHToB uepTexa. PaspeiB Buaa. Cpes. [lonb3oBaTensckuil Bua. Mcnonb3oBanue
CJIOKHBIX MHCTPYMEHTOB ISl 0003HAYEHUHN Ha depTexe. ABTOMATHUYECKUI TEKCT.
BriHocka. CnenmanbHble o0o3HadeHWs. Homepa mo3urmii. ABTOHyMeparus
no3unuid. Cosznmanue crnenudukanuu. PenakTupoBaHue 3HAYEHUS pPa3MEPOB.
[IpocTaHoBKa OpJIMHATHBIX Pa3MEPOB U ABTOMATUYECKHUX OCEBbIX JMHUM. Tabmuua
OTBEPCTHM.

4.4.4 OcoOEHHOCTH MPOEKTUPOBAHUS CIOKHBIX JIeTaICH.

IIpoenripoBaHHas TeOMETpUS U HHCTPYMEHT 10 ceueHusM. 1IpoennpoBanue
3D-3ckun3a. OnpeneneHue myTH 3JIEMEHTA [0 CEYCHUSIM MexX Ay Toukamu. Co3nanne
AJIEMEHTOB MO ceueHusIM. Vcnonp3oBanue 0J0KkHOTAa MHKeHepa. Co3/1aHue ClIBUra.
Coznanue obosouku. Co3anue MaccuBa OTBEpCTHil. Pa3Melienne oTBepcTuil mo
JTUHEHHBIM pazMmepaM. Co3gaHue NpsIMOYTroJIbHOIO MacCHMBa OTBEpCTUi. boibie o
MpSMOYTOJIBHBIX ~ MaccuBax.  Mcmonb3oBaHWE  CIOXKHBIX  3(P(EKTHUBHBIX
MHCTpYMEHTOB. KoMOMHUpOBaHWE THUNOB OKpyrieHui. JloOaBieHre HAKIOHHON
rpaHd. 3aMeHa OJHOM rpaHu Apyroi. CummerpuyHoe otoOpaxkeHue. Co3gaHue
CMEUIEHHOW IUIOCKOCTH. Mcnosib30BaHME CONPSDKEHUS IS 3aKPBITHS IPOCBETA.
Jo6aBnenue pe3bObl. Mcnonb3oBanue oTKpbiToro mnpodpuis. Mcnonb3oBanue
MPEACTABICHUMN B JETAJIH.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Metonuka mpenogaBaHus IUCHUIUIMHBI «HadeprarenbHas reoMerpust u
WHXeHepHas rpadukay v peaan3anus KOMIETEHTHOCTHOTO TIOX0/a B U3JI0KECHUN
M BOCIPUATAM MaTepuana MpPeAyCMATPUBAET MCIOJIb30BAaHUE CIEAYIOLIUX
AKTUBHBIX W WHTEPAKTUBHBIX ()OPM TMPOBEIACHUS TPYIIIOBBIX, WHIUBUIYATbHBIX,
ayJIUTOPHBIX 3aHATUH B COYETAHUUM C BHEAYAUTOPHOM pabOTOM C LEJbIo
(dbopmupoBaHUs U Pa3BUTHS MPO(EeCCHOHATBLHBIX HaBBIKOB, 00YYaIONUXCS:

— TIOJITOTOBKA K BHITIOJIHEHUIO TIPAKTUYECKUX padOT B ayJUTOPHUAX BY3a;

— 3allliTa U UHAUBUIYATbHOE OOCY)K/ICHHUE BBIOIHIEMBIX ATANOB MPAKTUYECKUX
pabor;

— UTPOBOE MPOEKTUPOBAHUE;

— pa3bIrpbIBaHUE POJIEH (POJIEBBIE UTPHI);

— UHIUBUIYaJIbHBIN TPCHAK;

— IPYNIIOBOW TPEHUHT;
— TPOBEACHUE MACTEP-KIACCOB JKCIEPTOB U CHELUAIUCTOB II0 HWHXKCHEPHOU
rpaduke U KOMIBIOTEPHOMY MOJIETUPOBAHUIO.



VY nenbHbIN BEC 3aHATHUM, NPOBOJUMBIX B MHTEPAKTHUBHBIX (OpMax,
ompejieseH TJIABHOM 1eNbl0  00pa3oBaTeIbHOM MIPOrpamMmbl, OCOOEHHOCTHIO
KOHTHUHT€HTa OOy4Yaroluxcsi M cojJepkaHueM aucuuiuinabl «HauepraTtenbHas
TCOMETpHS U UHXKEHEpHas Tpaduika» M B I[€JIOM MO JUCIUILIINHE cocTaBiseT 50 %
ayIUTOPHBIX 3aHATUN. 3aHATHUS JEKIIMOHHOTO THMa cocTaBistoT 30 % ot oObema
ayAUTOPHBIX 3aHATUMN.

6. OnleHOYHbIE CPEACTBA JJIA TEKYIIEero KOHTPOJIA YCIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTeCTALMH M0 UTOTaM OCBOEHHUSI TUCUUIIIMHBI U Y4e0HO-
MeTOoAuYecKoe o0ecrnedyeHue CaMOCTOSITeJIbHOM PadoThI CTY/€HTOB.

B mporecce oOydeHHs HCHOIB3YIOTCS CICAYIOMIME OIEHOYHBIE (DOPMBI
CaMOCTOSITeNIbHOM paOOThI CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M IIPOMEKYTOUHBIX aTTECTAIUM:

Bo BTOpOM cemecTpe

- paboyas TeTpajib;

- IOJTOTOBKA K BBIMOJHEHUIO TMPAKTHYECKUX PAOOT M MX 3aINTA;
- pereHne KOMIUICKTOB 3a/1ad,

- KOHTpOJIbHAs paboTa;

- 3a4er.

B Tperbem cemecrpe

- MOJITOTOBKA K BBIMOJIHEHUIO MPAKTUYECKUX PabOT U UX 3allUTA;
- BBITIOJTHEHHUE TpaduyecKkux padorT;

- KOHTpOJIbHAs padoTa;

- DK3aMEH.

OOpa3ipl TECTOBBIX 3aJaHuil, pabouel TeTpaau, KOHTPOJIbHBIX BOIPOCOB U
3alaHuid IS TPOBEJIEHUS TEKYLIEro KOHTPOJIs, HK3aMEHAlMOHHBIX OHWJIETOB,
MPUBEIECHBI B MPUIIOKEHUU 2.

6.1. ®oH/ OLICHOYHBIX CPEACTB JIA POBeIeHHUS MPOMEKYTOUYHOM
arrecTaluy 00y4arIUXCcs M0 JUCHUIINHE (MOIYJIIO).

6.1.1. [lepevyerp KOMIETEHITNH C YKa3aHUEM ITAOB UX (POPMHUPOBAHUS B MPOIIECCE
OCBOCHHUS 00pa30BaTEIIbHOM MPOrPaMMEI.

B pesynbrare OCBOGHUS AMCHUIUIMHBI (MOAYNs) (OPMHUPYIOTCS CIEIYIONTHE
KOMITETCHIIUM:

B pesyabTare ocBoeHus1 00pa30BaTeJbHOMH MPOrPaMMbI

Koa xomnerennun .
o0yuawuuiicst 10J1:kKeH 001a1aTh




OIIK- 2 CHOCOOHOCTBIO JIEMOHCTPUPOBATh 0a30BbIe 3HAHUS B 00JIACTH
€CTECTBCHHOHAYYHBIX JUCIUIUIAH, TOTOBHOCTh BBISIBIISITH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MPO0JIeM, BO3HHKAIOLIUX B XOJI€
po(eCCHOHATBHOM NEeATEIBbHOCTH ;IIPUMEHSTD ISl UX PEILCHUSI
OCHOBHBIC 3aKOHBI €CTECTBO3HAHHMSI, METO/[bl MATEMATHYECKOTO
aHaJIN3a U MOJICITMPOBAHUS, TEOPETHUECKOTO H IKCIICPUMEHTAILHOTO
uccinenoBanus (OITK-2).

[1K-2 CIIOCOOHOCTBIO ITPOBOAMTDH PAcUEThl 11O TUIIOBBIM METO/IUKAM,
IPOEKTUPOBATH TEXHOJOIMYECKOE 000PYAOBaHUE C HCIIOIb30BAHUEM
CTaH/IAapPTHBIX CPEACTB aBTOMATU3ALUU [IPOEKTUPOBAHUS B
COOTBETCTBUH ¢ TexHH4YecKuM 3aiannem (I1K-2)

B nporiecce ocBoeHust 00pa3oBaTebHON MPOrpaMMbl JaHHbIE KOMITETCHIIUH,
B TOM YHUCJIE€ HMX OTJCJIbHBbIC KOMIIOHEHTHI, (POPMHUPYIOTCS IOATATHO B XOJE
OCBOCHHSI OOYYAIOIIMMUCS JUCHUIUIMH (MOJyJiel), MPaKTUK B COOTBETCTBUU C
y4eOHBIM TUIAHOM U KaJIeHJapHbIM I'pauKoM yuyeOHOTro mpoliecca.

6.1.2. Onucanue noka3arejeid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIH,
(opMupyeMBIX 110 UTOraM OCBOCHHS AUCHUILIUHBI (MO1YJISI), ONMUCAHUE KA
OLlCHUBAHMSI.

[loka3aTenemM OLIEHMBaHUS KOMIIETEHIIMM Ha pPa3jgM4HbIX J3Tamax ux
dbopMHupoBaHUsS  SBISETCS  JOCTHXKEHHWE  OOyYarolMMHUCA  IUIAHUPYEMbBIX
PEe3yNbTaTOB O0YUYEHHUS 110 AUCITUTUIMHE (MOIYJIIO).

OIIK-2 cnnocoOHOCTBIO 1€MOHCTPUPOBATH 0a30Bble 3HAHUSA B 00/1aCTH €CTECTBEHHOHAYYHBIX IHCHUIIHUH,
TOTOBHOCTH BBISIBJISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MP006jeM, BO3SHUKAKIIUX B X0/1€
npogeccHOHATbHOM eSITeJIbHOCTH ;IIPUMEHSATH /1JIsl X pellleHHs] OCHOBHbIE 3aKOHbI €CTECTBO3HAHUS,
METO/Ibl MATEMATHYECKOI0 AaHAJIHU3a U MO/IeJIMPOBAHMS, TEOPETUYECKOT0 U IKCIIEPUMEHTAIBLHOT0
ucciaenoanus (OIK-2).

IIK-2 cnoco0HOCTHI0 MPOBOAUTH PACUYeThI 0 THIIOBBIM METOAUKAM, IPOEKTHPOBATH TEXHOJIOTHYECKOe
00opy0BaHMeE € UCIOJIb30BAHMEM CTAHAAPTHBIX CPEICTB ABTOMATH3ALMHU MPOEKTUPOBAHMS B
COOTBETCTBHM ¢ TexHHYeckuM 3ananuem (IK-2)

KpuTtepun onennBanus

IToka3aTean
2 3 4 5




3HATH:

OcHoBHbIE
tpedoBanus ECK/I,
BO3MOXHOCTH
COBPEMEHHBIX
CAIIP, npaBuna
CO3JIaHMA PYUYHBIX
3CKHU30B U
KOMITBIOTEPHBIX
MOJETEH.

3HATh:
METO/IBI
MIOCTPOEHHUS
00paTUMBIX
yepTexen
IIPOCTPAHCTBEHH
bIX OOBEKTOB.

OO0yyvarommuics
JIEMOHCTPHUPYET TOJTHOE
OTCYTCTBHE WA
HEJ0CTAaTOYHOE
COOTBETCTBHE
CIEAYIOIINX 3HAHUM:
OcHOBHBIE TPeOOBAHMS
ECK]I, BO3MOKHOCTH
coBpemeHHbIx CAIIP,
MIpaBHJIa CO3/IAHM
PYYHBIX 3CKHU30B U

KOMITbIOTEPHBIX
MOJCIICH.
OO0yyvaromuiics
JIEMOHCTPHUPYET TOJTHOE
OTCYTCTBHE 50)071
HEIOCTATOYHOE
COOTBETCTBHE
CIIEIYFOIIIUX 3HAHUU:
METOABl  MOCTPOEHUSA
o0paTUMBbIX YepTexel
NPOCTPAHCTBEHHBIX
00BEKTOB.

OO0yuaromuiics
JIEMOHCTPHPYET
HETIOJTHOE COOTBETCTBUE
CIEAYIOLINX 3HAHUM:
OcHOBHBIC TPEOOBAHMS
ECK]I, BO3MOXHOCTH
coBpemeHHBIX CAIIP,
MIpaBHIIa CO3/IaHUS
PYYHBIX 3CKH30B U
KOMITBIOTEPHBIX
MOJIETIEH.
Homnyckarotcst
3HAYUTENHHBIE OITHNOKH,
MIPOSIBISCTCS
HEJ0CTaTOYHOCTh
3HaHW, 110 psy
MoKa3aTeei,
oOyJaromiics
HUCIIBITBIBACT
3HAYUTEIHHBIC
3aTpyAHEHU 1IpU
OIIEpUPOBAHUU
3HAHUSAMU TPU UX
IepeHoCce Ha HOBBIE
CUTYaITUH.

Oo6yuatommuiics
JNEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE
CIICAYIOIIMX  3HAHUIL:
METOABI  TOCTPOECHUS
0o0paTUMBIX YepTexei
MPOCTPAHCTBEHHBIX
0OBEKTOB.
Homnyckatorcst

3HAYNUTEIbHBIE OIIMOKH,
MPOSIBIISIETCS
HEJIOCTATOYHOCTD
3HaHU, 110 psLy
IOoKa3arelei,
00yJaroTHiics
HCIIBITBIBACT
3HAYHUTEIbHBIC
3aTPYAHCHIS IPU
ONepUpOBaHUU
3HAHUSAMH TIPU UX

OO0yyarommuiics
JIEMOHCTPHUPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOLINX 3HAHUI:
OcHOBHEBIE TpeOOBaHMS
ECK]I, BO3MOXXHOCTH
coBpemeHHBIX CAIIP,
MpaBwJIa CO3/IAaHUS
PYYHBIX 3CKH30B U
KOMITBIOTEPHBIX
MoOJIesIeH, HO
JTOTTYCKAIOTCS
HEe3HAYHUTEIHHBIE
OINMOKHU, HETOYHOCTH,
3aTpyIHEHHS TTPH
AHAJIUTHYCCKUX
oreparusix.

OObyuaromuiics
JEMOHCTPHPYET
YaCTUYHOE COOTBETCTBUE
CIIE/TYFOLIHX 3HAHHI:,
METOJIbl  MOCTPOEHHUS
o0paTHUMBIX uepTexeit
MPOCTPAHCTBEHHBIX
00BEKTOB,

HO JIOITyCKaIOTCS
HEe3HAYUTEIIbHBIC
OLIMOKH, HETOYHOCTH,
3aTpyJAHEHHUS TIPH
AHAJIMTHYCCKUX
oreparmsx.

OO0yuaromuiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBHE
CIIeTYFOIINX
3HAHUM:
OcHoBHBIE
TpeOOBaHMS
ECK/,
BO3MOKHOCTH
COBPEMEHHBIX
CAIIP, npaBuia
CO3/IaHus
PYYHBIX 3CKH30B
u
KOMIIBIOTCPHBIX
MOJeTICH,
CcBOOOIHO
orepupyeT
IPUOOPETEHHBIM
1 3HAHUSIMU.

OObyuatomuiics
JICMOHCTPHPYET
HOJIHO®
COOTBETCTBHE
CIIETYFOLIHX
3HAHUM:
METOIbI
IIOCTPOECHUS
00paTUMBIX
yepTexen
MPOCTPAHCTBEH
HBIX 00BEKTOB,
CBOOOJHO
oriepupyeT
PUOOPETEHHBIM
Y 3HAHUSIMH.




NEpCHOCC HAa HOBBIC

CHUTYaIHN.
yMeTb: OO6yuatomuiicst He ymeeT | OOydarommiics OO0yyaromuiics OO6yuaromuiics
Hcnonb3oBaTh WM B HEJJOCTaTOYHON JEeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
COBpEMEHHBIE CTETIeHN yMeeT HETIOJIHOE COOTBETCTBHE | YACTUYHOE COOTBETCTBUE | TIONHOE
CAIIP gns HCII0JIb30BaTh CIENYIOLIUX YMEHUM: CIEAYIOIINUX YMECHUMN: COOTBETCTBHUE
peleHus 3aaay coBpemennsie CAIIP HCIOJIBb30BaTh WCTIONb30BaTh CIICAYIOIINX
KOHCTPYHPOBAHUSL | JUIs pELICHUS 3a1a4 coBpemeHHbie CAIIP coBpemeHHble CAIIP ayia | ymenuii:

U pacyéra. KOHCTPYUPOBAHHS U JUTSL peLIeHUs 33129 penIeHus 3aaaq UCTIONIb30BATh
pacuéra. KOHCTPYUPOBAaHUS U KOHCTPYHUPOBaHHUS U COBpPEMECHHBIE
pacuéra. Jonyckatorcst | pacuéra. YMeHus CAIIP nas
3HA4YUTCIIbHBIC OHII/I6KI/I, OCBOCHBbI, HO peuICHuA 3aaa4

TIPOSIBIISIETCSI JIOIYCKArOTCS KOHCTPYHUPOBaH

HEJIOCTaTOYHOCTh HE3HAYNTEIbHBIC us U pacyéra.

YMEHHUH, 0 Py OIMOKH, HETOYHOCTH, CBobomHO

ToKazaTeJeH, 3aTpyAHEHHS TIPH oTiepupyeT

o0y4Jarouiics AHATUTHYECKUX NpUOOPETEHHBIM

HUCIIBITBIBACT onepanusix, NepeHoce U YMCHUSMU,

3HAYUTEIIbHBIC yYMEHHH Ha HOBEIE, MIPUMEHSET UX B

3aTpyAHCHUA ITIPU HECTaHAAPTHBIC CUTyaluAax

OTIEpPUPOBAHHUU CHUTYaIHH. HIOBBIIICHHOM

YMEHHUSIMU IIPU UX CIIO)KHOCTH.

MepeHoce Ha HOBbIC

CHTYAIHH.

YMeEThb:

pa3palaTsIiBaTh OGyuarommiics He ymeer | OOydarommiics O6yuaromuiics OOGyyaromuiics

pabouyro U | yiM B HEIOCTATOYHOU ACMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET

TEXHOJIOTHYECKY | crerenu ymeer HEIOJIHOE COOTBETCTBUE | YACTUYHOE COOTBETCTBHUE | [yojHoe

10 NOKYMCHTALMIO | ha3na6aTRIBATE CIIETYIOUIMX YMEHHI: CACAYIOMHX YMCHHH: | ¢ooTBeTCTBHE

JUIST pabouyio i paspabaTbiBaTh pa3pabaThIBaTh ceTyromX

MIPOEKTUPOBAHUS TeXHOMOTIECKYH0 paGouyio pabouyro u yMeHHi:

TEXHOJOTUYECKOT TEXHOJIOTUYECKYIO

0 0BopyoBaHs, | IOKYMCHTAIIMIO JUTs TEXHOJIOTHYECKYIO TTOKYMEHTAIIHIO st pa3pabaThiBaTh
IPOEKTHPOBAHUS AOKYMCHTAIMIO AT HPOEKTHPOBAHUS pabouyio u
TEXHOIOTHIECKOrO MPOEKTUPOBAHUSA TEXHOIOTHIECKOTO TEXHOJIOTUYECK
06OpyROBAHHS TEXHOJIOTUYECKOTO o0opynoBaHusl. YIO

obopynoBaHus YMeHHUs OCBOCHBI, HO JOKYMEHTalH
JlonyckaroTcs AOITyCKaroTCA O IS
HE3HAYUTEIIbHbIE

3HA4YUTCIBbHBIC OH_II/I6KPI,

MIPOEKTUPOBAH




MIPOSIBIISETCS
HEJO0CTaTOYHOCTh
YMEHUH, 110 psny
TOKa3aTene,
oOyJaromiics
HCIIBITBIBAET
3HAYUTEIbHBIC
3aTpyJHEHUS [IPH

OmMOKH, HETOYHOCTH,
3aTpyIHEHUS IIPU
AHAIUTUYECKUX
olepanusx, IepeHoce
YMEHUI Ha HOBBIE,
HEeCTaH/IapTHbIE
CUTYyaluH.

us
TEXHOJOTHYECK
oro
0o0opyI0BaHuUS.
CBobOoHO
OIepupyeT
MPHOOPETEHHBIM
U YMEHHSIMH,

OTCpHpOBAHIH NPUMECHSIET UX B
YMEHUSMHU TIPU UX CHTyaIHX
MepeHoce Ha HOBbIC HOBBIILICHHOI
CUTyalllH. CIIO’KHOCTH.
BJIAIETh: OO0yyaromuiics He OOyuaromuiics Biageer | OOyuaronumiics yacTudHo | OOydarouuincs
MeTO,HaMI/I BJIaACCT UIIU B METOJaMU BJIaaccT MECTOJaMHU B ITIOJIHOM
TBEPIOTEIBHOTO HEJIOCTATOYHOM CTENEHH | TBEPJOTEIEHOIO TBEPJIOTEIBHOTO o0beMe BiajeeT

MOJICIIMPOBAHHUS U
reHepanun
YEepTEkKEH,
(dhoTopeaTuCTUIHOT
0 N300pakeHHs U
aHMMallH, peBEPC
WH)XUHUPHUHTA U

py4YHOTO
3CKHU3UPOBAHHUSA

BJaA€Thb:
HMMEIOIIUMHUCS
CpeICTBaMH U
criocodoamu
BBIITOJIHCHU ST
paboueit

BJIa/IeeT METOIaMuU
TBEPAOTEIBLHOTO
MOJIEJTUPOBAHUS U
TeHepalyu YepTekKen,
(hoTOpeamTuCTHYHOTO
M300pakeHUs U
aHMMAIIH, PEeBEPC
WH)XUHUPHUHTA U
PYYHOTO SCKU3NPOBAHUS

OO0yyvaromuiics HE
BIIAJICET 158171 B
HEJOCTATOYHOM CTCIICHHU
BlajceT HWMEIOIIUMUCA
cpencrBamMu "

MOJICTTUPOBAHUS U
FEHEepaLK YEPTEKEH,
(hoTopeaTuCTUIHOTO
H300paKeHHS U
aHUMAIIH, PEBEPC
WH)XUHHUPUHTA U
PYUIHOTO
3CKU3UPOBAHUS,
JIOITyCKAalOTCS
3HAYHUTENILHBIC OIIUOKH,
MPOABJIACTCA
HEJI0CTATOYHOCTh
BJIaJICHUS HABBIKAMH 110
psany nokaszareneu,
OOyuaromuiics
HUCIIBITBIBACT
3HAYUTCIIbHBIC
3aTpyAHEHHS TIPU
MPUMCHCHHNHU HABBIKOB B
HOBBIX CUTYaIlHsX.

OO0yuaromuiics BIajeeT
UMEIOITAMUCS
CpPEACTBAMU U
crocobamu

MOJICITUPOBAHUS
TeHepaly YepTexKEH,
(hoTOpEaTCTUIHOTO
M300pakeHUs U
aHMMAaIUH, PEBEPC
WHXXVHUPUHTA U PYYHOTO
3CKU3UPOBAHUS, HABBIKU
OCBOCHBI, HO
JIOITyCKaIOTCS
HE3HAYUTEITIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
AHATUTHYECKUX
orepanusx, IepeHoce
YMEHUI Ha HOBBIC,
HECTaHAAPTHBIC
CUTYyaLluH.

OO0y4Jaromuics YaCTHIHO
BlageeT HMEIOIIMMHUCS
CpelcTBaMU u
crocodamMu

METOAaMHU
TBEPAOTEIHEHOTO
MOJIEITUPOBAHUS
U TeHepaluu
YEPTEKEH,
(dhoTopeanucTuy
HOTO
n300pakeHus u
aHUMAITUH,
pesepc
WH)KMHAPHUHTA U
py4YHOTO
ACKU3UPOBAHHUA,
CcBOOOIHO
MIPUMEHSIET
NOJTy4YeHHbIE
HaBBIKU B
CUTYaIUIX
MOBBILIEHHON
CJIO’KHOCTH.

OO0yuaromuiics
B ITOJTHOM
o0beMe BIaJeeT
CpelCTBaMU U




MIPOCKTHOM u | cnocobamu BBITIOJTHEHUS paboueil | BhIMOJNIHEHUs pabouell | criocobamu

TEXHOJIOTHYECKOH | BBINOJIHEHUSI Pabo4ell | mpoekTHOM U IIPOEKTHOMN U | BBIMOTHEHUS
JIOKYMEHTALUU. IIPOEKTHOU § H | TexHOMOMHUECKOI TEXHOJIOTUYECKOU paboueii
TEXHOJIOTUYECKOU JOKYMEHTALWH, N
JOKYMEHTAIIHH, MPOEKTHOU U
JIOKYMEHTALUU. HABBIKH OCBOCHBI, HO
JOITyCKaOTCs TEXHOJIOTUYECK
JTOTTYCKAIOTCS
3HAYUTEIILHBIC OIUOKH, oii
HE3HAYHUTEIIHHBIC
MIPOSIBIISIETCS
p OIIMOKH, HETOYHOCTH, MOKYMCHTalun
HEJ0CTAaTOYHOCTh
A 3aTpyAHEHHUS IPU HPUMCHACT
BJIQJICHUS] HABBIKAMH 10
A _ AHATTUTUYECKUX HOTY4CHHBIC
STy TIOKa3aTesei
gg[y . ’ omnepanusx, IepeHoce HAaBbIKH B
YarOIUCs N
yHaom YMEHHA Ha HOBEIE, cuTyanusax
WCITBITHIBAET 9
HECTaHIapTHBIE MOBBIICHHON
3HAYUTEIbHBIC cuTyatum. CIOYKHOCTIL

3aTpyAHECHUS U
IIPUMEHEHUHN HaBBIKOB B
HOBBIX CUTYyalUsX.

[IIkanbl OLIEHWBAaHUS PE3YJbTATOB NPOMEKYTOYHON aTTecTallud U UX
ONKCaHUE:

dopmMa IPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[TpomexyTouHas aTTectanus o0yJaromuxcs B (popMe 3a4éTa MPOBOIUTCS 10
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BHJIOB Y4YeOHOH paboThl, IpPeTyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JAaHHOW AMCIUIUIMHE (MOJYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH B TeueHHe cemecTpa. OneHka
CTENEHU JOCTHXKEHUS OOyYaloIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS 10
JUCHUIUIMHE (MOAYJI0) TPOBOJUTCS TMPENofaBaTeieM, BEAYUIUM 3aHATHS I10
JTUCHUTUIUHE (MOIYJTI0) METOJIOM SKCIIEPTHOM o1leHKH. [1o nToram npomexxyTouHon
aTTeCTalMy MO AUCLUIUIMHE (MOIYIIO) BBICTABIISIETCS OLEHKA «3aYTEHO» WIIHM «HE
3auTeHo». K mpoMexyTO4HOM arrecTauuu JOMYCKAIOTCA TOJIBKO CTYJIEHTHI,
BBINIOJTHUBIIIME BCE BHJAbBl Y4eOHOH palbOThl, NPEAYCMOTPEHHBbIE paboueit
mporpaMmmoi no pucuuruinee «HaueprarensHas reomerpus. HxeHnep-

Hasi W KOMIIbIOTepHasl Tpaduka» (coaau KOHTPOJbHbIE PaOOTHI, pacyeTHO-
rpaduyeckue paboThl).

Mkanaa
Onucanue
OLICHUBAHUSA

BeimosHeHsl Bce BUABI y4€OHOM pabOThI, MPEIyCMOTPEHHBIC
yueOHbIM TuUTaHOM. CTyIEHT JEeMOHCTPUPYET COOTBETCTBHUE
3auTeHo 3HaHWHM, YMEHUW, HABBIKOB TMPUBEICHHBIM B  TaOJIMIIAxX
MoKaszaTesiel,  ONepupyer  MNPUOOPETEHHBIMU  3HAHUSIMH,
YMEHUSIMU, HABbIKAMU, IPUMEHAET UX B CUTyallAsIX MOBBIIIEHHOM




c0XHOCTH. [Ipu 3TOM MOTYT OBITh IOMYIIEHbl HE3HAYUTEIbHBIC
OIUOKH, HETOYHOCTH, 3aTPyIHEHUS TPU aAHATUTHYECKUX
omepanMsax, IIEpeHOCE 3HAaHMM W YMEHHU Ha  HOBBIE,
HECTaHJIapTHBIE CUTYAlIHUH.

He BbmonHeH oauH wik OoJjiee BUJIOB YydeOHOW paboTHI,
MPEYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYIEHT JEMOHCTPUPYET
HEIIOJIHOE  COOTBETCTBME  3HAHUM,  yYMEHHUW,  HAaBBIKOB
NPUBEAEHHBIM B  Ta0nMIax IOKa3aTeleil, JIOMyCKarTCs
He 3auteno i
3HAYUTETbHBIC OIMUOKW, TMPOSBISICTCS OTCYTCTBHE 3HAHUM,
YMEHHMH, HABBIKOB IO PAY IMOKa3aTeNel, CTYJICHT HCHBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS] TP ONEPUPOBAHUM 3HAHUSIMU H

YMCHUAMU IIPHU UX IICPCHOCC Ha HOBBIC CUTyaAllUH.

Dopma npomexcymounou ammecmayuu: IK3ameH.

[IpomexxyTouHas arrectanus 00ydarImuxcs B popMe 3K3aMeHa MPOBOJIUTCA
M0 pe3yJibTaTaM BBIIOJIHEHUS] BCEX BUJOB y4eOHOU palOOThI, MPEAYCMOTPEHHBIX
y4eOHBIM IIJITAHOM 10 JaHHOW JUCHMIUIMHE (MOIYJI0), MPU STOM YUUTHIBAIOTCS
pe3ynbTaThl TEKYLIEro KOHTPOJS YCIEBAEMOCTH B TedueHHe cemecTpa. OneHka
CTENEHU JOCTHXKEHUS OOy4YaloIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHHS 10
JTUCIUIUIMHE (MOMIYJI0) TIPOBOJUTCS TperojaBareieM, BEAYIIUM 3aHATUS TI0
JTUCIUTUINHE (MOIYITI0) METOJOM IKCIIEPTHOM o1ieHKH. [1o nToram nmpomexyToqHOu
aTTeCTallul MO JAUCIHUIUIMHE (MOMYJIO) BBICTABISIETCS OIEHKA «OTIUYHOY,
«XOPOIIOY», KYAOBIETBOPUTEIBLHO» WIH «HEYAOBIETBOPUTEIBLHOY.

K mpomexyTouyHOW —aTTecTalMy  JIOMYCKAIOTCS  TOJBKO  CTYAEHTHI,
BBIMIOJTHUBIIIME BCE BHJABl Y4eOHONH palbOThl, NPEAYCMOTPEHHBbIE pabouei
nporpaMmoii mo gucuuiuinHe «HaueprarenpHas reomerpus. UHkeHepHas wu
KOMIIbIOTEepHAs rpaduka» ( caaii KOHTPOJIBHBIC padOThI, pacueTHO-rpadruecKue
paboThI).

[Ikajga oneHNBaHUA Onucanue

Bommonunensl  Bce  BHABI  yuyeOHOW  paboThI,
IpeIyCMOTpPeHHbIE  y4eOHBIM  mnaHoM.  CTyaeHT
NEMOHCTPUPYET COOTBETCTBHE 3HAHUU MEHUU
OTan4HO TPUPY Y L
HABHIKOB TIPUBEJICHHBIM B TaOIHMIIaX MOKa3aTeseH,
OTepUpyeT NPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMH,

HaBbIKaMH, IPUMCHACT UX B CUTyallHUAX MOBBIIIICHHOM




cioxkHocTd. [lpm 3ToM MOXeT ObITh JOIYyIlEHA
HE3Ha4YUTeNbHas OIMMOKAa, HETOYHOCTb, 3aTPyAHEHUE
[P AHAJIUTUYECKUX ONEepalusaX, NEPEHOCE 3HAHUU U
YMEHHU Ha HOBBIE, HECTAHAAPTHBIE CUTYaIINH.

Xopo1io

BemmonHensl  Bce  BHABI  yuyeOHOW  paboTHI,
OpelyCMOTpPeHHbIE ~ yuyeOHBbIM  minaHoM.  CTyaeHT
JEMOHCTPUPYET HEIOJIHOE, NPaBUIBHOE COOTBETCTBHUE
3HAHWI, YMEHUH, HaBBIKOB MPUBEIECHHBIM B Ta0IHIaX
NoKasareliel, MO0 eclii MpU 3TOM ObUIN TONMYIIEHBI 2-
3 HecCylEeCTBEHHbIE OLIMOKH.

Y I0BJIETBOPUTEIIBHO

BelmonHensl  Bce  BHABI  y4eOHOW — paboThl,
NpPEeIyCMOTPEHHbIE ~ y4eOHbIM  TiaHoM.  CTyaeHT
JEMOHCTPHUPYET COOTBETCTBHE 3HAaHUN, B KOTOPOM
OCBEILIEHA OCHOBHas, HauOoyiee Ba)KHAs 4YacTb
MaTrepuaa, HO TPy TOM JOMYLIEHA OJJHA 3HAYUTEIIbHAS
OLLIMOKA UM HETOYHOCTb.

HeynoBneTBopuTenbHO

He BbimoniHeH ouH Uy 60s1ee BUA0B y4eOHOM paboThI,
MPEAYCMOTPEHHBIX  y4yeOHbIM  mnaHoM.  CTyaeHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaABBIKOB TPHUBEJACHHBIM B  Ta0JuIax
nokaszaresyiei, JOMYyCKalTCs 3HAUYUTENIbHBIE OLIMOKH,
MIPOSIBIISIETCS. OTCYTCTBUE 3HAHUHM, YMEHH, HABBIKOB TI0
psiy moKa3atesnel, CTy/IEHT UCTIBITHIBAET 3HAUUTEITbHBIC
3aTPpyIHEHHUS] TIpU  ONEPUPOBAHUM 3HAHUSMU U
YMEHUSIMHU MPU UX TIEPEHOCE HAa HOBBIC CUTYAIIHH.

@oHbI OLIEHOYHBIX CPEJACTB NMPEACTABIEHbI B IPUJIOKEHUM 2 K padoueii

nmporpamMme.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHHne JUCHUIIMHBI.

a) OCHOBHAas JiUTeparypa:

1. Kypc HaueprartenbHoit reomerpun CemennoB-OrueBckuii M.A. Kypc
HauepTaTenabHOM reomeTpun. — M.: Beiciias mikona, 2006. — 272 c.

2. T'opoon B.O., MBanoB lO.b., Comnnea T.E. COopHHK 3amay 1o Kypcy
HauepTaTeabHoM reomeTpun. — M.: Beiciias mikona, 2000. — 320 c.



3. @aznynmun 23.M., XanaunoB B.A. Unxenepnas rpaduka. M.: M3n. ueHTp
«Axanemus», 2006. — 394 c.

4. bponckuit A.M., ®@aznymua D.M., XanauHoB B.A. mxkenepnas rpaduka
(metaimmooOpabdoTka). M.: U3a. nentp «Axkamemusi», 2003. — 396 c.

0) A0NOJIHMTE/IbHAs JIUTepaTypa:

5. Crangaptel ECKJl: 'OCT 2.101-68, COopounsblii yeptex. MeToaudeckue
ykazanus. M.: MAMMU. 2000. 'OCT 2.102-68, I'OCT 2.104-2006, TOCT
2.106-96, 'OCT 2.109-73, TOCT 2.119-73, TOCT 2.301-68=T"OCT 2.307-
68, I'OCT 2.311-68, 'OCT 2.315-68, 'OCT 2.317-69, TOCT 2.401-T'OCT
2.409-74.

6. bponckuii A.M. HaueprarenbHasi reomeTpus. YueOHoe nocobue Nel520. -
M.: MI'TY «cMAMMN», 2004. — 132 c.

7. bponckuii A.M. Haueprarenbnas reomerpus. [locTpoeHue TMHMI B3aMMHOTO
nepeceuenus nosepxuocrei. Metoauueckue ykazanus Ne5S04. M.: MI'TY
«MAMMN», 2015. — 36 c.

8. Komnextus aBTopoB. [lox pemakiueit @aznynuna .M. BreimonHeHnue
yeprexel n 3cku3oB. [locTpoenne nzoOpaxenuii. Metoguueckue ykazaHus
Nel720. M.: MI'TY «MAMMN», 2003. — 38 c.

9. Komnexrtus aBTopos. [log penaknueit ®azmymmaa 3.M. Pe3n0sI 1 pe3n00BBIC
coenquHenusa. Meroanueckue ykazanusg Ne508. M.: MI'TY «kMAMM», 2011.-
41 c.

10.KomnektuB aBtopoB. llom penmakmuent ®azmynuna O.M.  Hanecenue

pa3MepoB Ha ICKU3axX U pabounx uepTexax neraneil. Yacts 1. Meroauueckue
ykazaHus Ne 509. M.: MI'TY «MAMI», 2011.- 28 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-Pecypcehl:
[IporpammHuoe obecrnieueHue:
1. Autodesk Inventor (becruiatHas cryaeHdeckast Bepcusi).
2. Autodesk AutoCAD (becriaTHast cTyieHUSCKast BEpCHS ).
3. Autodesk Fusion 360 (becruiaTHast cTyieHUECKast BEPCHS).

HNHutepHeT-pecypchl  BKIIOYAIOT  Y4€OHO-METOAMYECKHE MaTephayibl B
AJIEKTPOHHOM BHJIE, TpEACTaBICHHbIE Ha caite lib.mami.ru B pasnene
«DNEeKTPOHHBIN KaTaJlor (http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tone3nbie  y4eOHO-METOAMYECKHME ©  HWH(POPMAIMOHHBIE  MaTepUaIbI
MPEACTaBJICHBI HA CANTaXx:

YueOnsiit kypc mo Fusion 360:

https://www.youtube.com/playlist?list=PL19L EPktOr7aqvWtAKWb3bAwgOIKNKSIN
YuebHbie MaTtepuanbl Autodesk:
http://www.autodesk.ru/adsk/servlet/index%3FsiteID%3D871736%26i1d%3D9298027



http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=102170
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=102170
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://www.youtube.com/playlist?list=PL19LEPkt0r7aqvWtAKWb3bAwgOlKNKslN
http://www.autodesk.ru/adsk/servlet/index%3FsiteID%3D871736%26id%3D9298027

8. MaTrepunaibHO-TEXHHYECKOe o0ecrieyeHne TUCIUIIINHBI.

Tpu xommbioTepHbie Jnabopartopun kadeapsl «mxenepHas rpaduka u
KoMmInbroTepHOE MonenupoBanue» Ayn. 2IIKS15, 2ITKS09, 2I1IKS508 ocHameHHbIe
50 xommbioTepamu, Jlaboparopusi ¢ (GOHIOM THUIOBBIX JETaled W HATJIATHBIX
nocobuii [1K419.

9. MeToauyeckue peKOMeHAAIUM 1JIS CAMOCTOSITEIbHOM PadoThl
CTY/JE€HTOB.

OTamnsl Imponecca OpraHu3annunu CaMOCTOSITCJIBHOM pa60TBI CTYJCHTOB.

" [IOATOTOBHTEIBHBIA (ONpeleeHHe Ielied W COCTaBJICHHE IPOTPaMMBI
CaMOCTOSITENIbHOM PabOThl, MOJATOTOBKA METOJUYECKOTO OOECICUCHUsI U
o0opyToBaHus);

" OCHOBHOW (peanm3arsi MPOrpaMMBl C HCIOJb30BaHUE IPUEMOB ITOMCKA
nHpopMaIuu: YCBOCHHUE, IepepadoTka, NPUMEHEHHE, Tepefadya 3HaHUMH,
(duKcHpOBaHUE PE3yIbTATOB);

" 3aKMIOYUTENbHBIA  (OlleHKa S((EKTUBHOCTH W 3HAYMMOCTH IPOTPAMMBI;
aHaJIN3 PEe3yJIbTATOB CAMOCTOSITEILHON Pa0O0ThI, UX CHUCTEMAaTU3AIlUs; BHIBObI
O HaMPABJICHUAX ONTHMHU3ALUHU TPY/Ia).

YrtoOBI IIPaBUJIBHO OPraHu30BA4ATb CBOIO CAMOCTOATCIBHYIO pa60Ty, HGO6XOIII/IMO
CTYACHTY CO31aTb YCIOBUA JIA HpOI[yKTHBHOﬁ YMCTBGHHOﬁ ACATCIIBHOCTH.
K YCIOBHAM IIPOAYKTHUBHOCTH YMCTBCHHOﬁ JACATCIBHOCTH OTHOCITCS.

" JIOCTENEHHOE BXOXJIEHHE B padoTy;

" BBIJICPKUBAHUE WHAMBUAYAJIbHOTO pUTMA, TeMma padOThl M pa3Mepa ee
WCTIOJIHEHHS,

" [IPUBBIYHAA MOCIECAOBATEIBHOCTh U CUCTEMATUYHOCTD JEATEIIBHOCTH;

" [IPaBWJIBHOE YEPEAOBAHHE TPYAA U OTIbIXA.

CTYI[CHTy Ba’XHO IIOMHUTG.

OTJBIX HE IMpEAroJiaraeT MOJHOro Oe31eHCTBUS, OH MOXKET OBITh JTOCTHUTHYT

MIEPEMEHON  JIET1a;

" CMeHY NepHoI0B paboTOCIIOCOOHOCTH B TeueHue MHs. Hanbomee mio10TBOpHO
IUIA 3aHSATHS. YMCTBEHHBIM TpylIoM yTpeHHee Bpems ¢ 8 no 14 wuacos,
MakcuMalibHas pabotocrnocooHocTh ¢ 10 1o 13 vacos, ¢ 16 go 19 yacos, ¢ 20
110 24 4yacos;

* coOmoaeHue nepepbiBoB uepes 1-1,5 yaca nepepsiBbl o 10-15 muH, yepes 3-
4 yaca pabotsl nepepsiB 40-60 MuH;

" yToOBl BBINOJHUTH BECh O0OBEM CaMOCTOSITEILHON PabOThl MO MpeaMeTam

Kypca, HEOOXOJUMO CUCTEMATUYECKU 3aHUMAThCS MO 3-D 4acoB €KEIHEBHO,



’KeIaTeNIbHO B OJIHU U TE )K€ Yachl, IPU YePEeIOBAaHUU 3aHATUH C IepepbIBaMU
111 OTABIXA;

" [1enecooOpa3Ho eXeIHEBHO paboTaTh He Oonee 4yeM Haja JIBYyMs-TpeMs
AUCHUILTMHAME, HAYMHAS CO CPEIHEro MO TPYAHOCTH 3aJaHus, MEepexois K
Oojee CIOXKHOMY, HANOCIHEAOK OCTaBUB JIETKYIO 4YacTh  3aJaHus,
TPeOYIOLTYI0 OOJIBIIE ONPEICTEHHBIX MOTOPHBIX IEUCTBUMA.

Htak, camocTosITeTbHbIEC 3aHATUS TOTPEOYIOT MHTEHCUBHOTO YMCTBEHHOTO TPY/Ia,
KOTOPBI HEOOXOJUMO HE TOJIbKO MPAaBWJIBHO OpraHu3oBaTh. JlJisi onTuMalibHON
OpraHu3allid CaMOCTOSATEIBLHON pabOThl CTYJEHTY PEKOMEHIYETCS COCTABJICHHE

JIMYHOTO PACIHUCAHUs, OTPAKAIONIETO BPeMsI M XapaKTep 3aHATHH (TEOpeTHUYCCKUIt

KypC, TpaKTHYECKUE 3aHATHsA, rpaduyueckue padOThl, YTCHUE JUTEPaTyphl),

nepepbIBbI Ha 00€1, Y>KUH, OTIBIX, COH, TPOE3/1 U T.1.

JlesITeNbHOCTD CTYJCHTOB o (bopMHpOBaHUIO HaBBIKOB

y4eOHOM caMOCTOSITEIbHON PabOTHI. Kaxnaplii  CTyIeHT  caMOCTOSITEIBHO

OTIPENICIISIET PEKUM CBOEH CaMOCTOSATEIIbLHOU PaOOTHI.

B nponiecce  camocToATENbHON  pabOTBl  CTYIEHT NPUOOpPETaeT  HaBbIKU

CaMOOpTaHU3allii, CaMOKOHTPOJIA, CaMOYIpaBIEHUs, caMOpeQieKCuu |

CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM Yy4eOHOU AESITeThHOCTH.

B npouecce camocTosTebHON pabOThI CTYIEHT JTOJIKEH:

" OCBOMTh MHHUMYM COJEp>KaHUS, BHIHOCUMBII Ha CaMOCTOSITEIIbHYIO paboTy
CTYACHTOB M MpEUIOKEHHbIM mpenonasareneM B coorBerctBuu ¢ PI'OC
BBICILIETO
npodeccronanbHoro oopazosanus (PI'OC BI1O) no naHHON AUCIUILIHHE;

" [UIAHUPOBAaTh CaMOCTOSITENIBHYIO pabOTy B COOTBETCTBHUM C TIpapuKoM
CaMOCTOSITENIbHOM pabOThl, MPEI0KEHHBIM IIPETIOAABATENEM;

" OCYILIECTBJIATH CaMOCTOSITENIbHYI0 pPa0OTy B OpraHM3allMOHHBIX (opMax,
MPEeIyCMOTPEHHBIX YU€OHBIM IIJIAHOM U paboueii mporpaMMon penoaaBaTes;

" BBINOJHATH CAMOCTOATEIBHYIO pabOTy U OTUUTHIBATHCS IO €€ pe3ysbTaTaM B
COOTBETCTBUM C TpaMKOM IPEACTaBICHUS Pe3yJbTaTOB, BUJAMHU U CPOKaMHU
OTYETHOCTH TI0 CAMOCTOSITENIbHON paboTe CTYACHTOB;

* JCTOJB30BaTh ISl CaMOCTOSATEIBHONW paboThl METOAWYECKHE MOocoOus,
y4yeOHble TOCOOMs, pa3padOTKM CBEpX MPEIOKEHHOTO MPEenoJaBaTeieM
MepeyHsl.

10. MeToanueckue peKOMEHIAMH /1JI51 MPenoaaBaTeJisi

B mepByto ouepenb HEOOXOAMMO ONMPATHCS HA JEUCTBYIOIIYIO pPadboOvylo
MporpaMMmy MO JUCHHUIUIUMHE, B KOTOPOH 0053aTENBHO JIOHKHBI OBITH OMPEICIICHbI
KOJIMYECTBO M TEMATHUKA MTPAKTUUECKUX 3aHATUMN HA KaX bl cemecTp. s Kaxk10ro
3aHSATUS OMPENENSAIOTCS TeMa, 1LIelb, CTPYKTypa U cojepxkanue. Mcxoas u3 HHX,
BBIOMpAIOTCS (opMa TMPOBEJACHUSI 3aHATHA (MHTEPAKTHBHAS, CAMOCTOSTEIbHAs
paboTa, MacTep-Kiacc, TECTUPOBAHUE | T.J.) U AUIAKTHIECKHUE METOJIbI, KOTOPHIC



OpU STOM INPUMEHSET INpenojaasarenb (MHAUBUAYalbHas paborta, padoTa IO
rpynnam, JeiaoBas urpa u npod.). LlenecooOpa3zHocTh BbIOOpa IpenogaBaTesieM
TOTO WJIM MHOTO METOJIa 3aBUCHUT, TJIaBHBIM 00pa3oM, OT €ro 3(QPeKTUBHOCTH B
KOHKpeTHOM curTyauud. Hampumep, eciam mnpenogasaTtenb CTaBUT — 3a7ady
OTTAQYMBAHUE NPAKTUYECKOTO HABBIKA IIPHU OCBOCHUM CII0O)KHOM TEMBI, TO
MPOBOAMUTCA MacTep-Kiacc C JUYHOM JEeMOHCTpalMel BBIMONHEHUs padoThl. Jlis
TPYAOEMKHX II0 BPEMEHM W PYTUHHBIX ONEpalU{d 3a4ad CIEAYEeT NPOBOJIUTH
POJIEBYIO UT'PY C KOJUIEKTUBHBIM YYaCTUEM CTYIAEHTOB.

Oco0oe BHUMaHuE cleAyeT YACIUTh XPOHOMETPAXy 3aHATHUS, T.€. BBIICICHUIO Ha
KaX/Ibli 3Tall 3aHATUS ONpeneiaEHHOro BpeMeHu. [l mpenonaBarensi, 0COOCHHO
HAUMHAIOLIETO, YpPEe3BbIYAHO BAXXKHO NPUIEPKUBATHCS  3AIUIAHUPOBAHHOI'O
xpoHoMeTpaka. Ecnu 3Toro He ynaércs clienarb, TO MpernogaBaTeslto HE00X0AUMO
POAHAIM3UPOBATh XOJ 3aHSATHS M, BO3MOXXHO, BHECTM M3MEHEHMs JHUOO B €ro
CTPYKTYpY, 1100 B (hopMy €ro npoBeACHUS.

Heo0xoaumocTh IIIaHUPOBATh U AHAIM3UPOBATH Y4E€OHO-BOCIIUTATEbHBII ITPOLIECC
B JUIAKTUYECKOM, IICUXOJOTMYECKOM, METOJUYECKOM AacCleKTaX C Y4eToM
COBPEMEHHBIX TpPeOOBaHUI K IMPENOJaBAaHUIO OOYCIAaBIMBAET, B CBOIO OYEPEIb,
HE00XO0AMMOCTh 0OOCHOBAHHOTO BbIOOpa 3()(PEKTUBHBIX METOJOB, POPM U CPEACTB
oOy4eHMs, KOHTPOJSI pe3yJbTaTOB YCBOECHHUS CTYJEHTAMU IPOTrPaMMHOIO
Marepuana.

[IpenonaBatento  BO3MOXKHO  HCHOJB30BaTh  MAaKCUMaJIbHO 3 (PEKTUBHO
pazHooOpasHbie (HOpPMbI, METOJIBI M CPEACTBA OOYUEHHUS TOJHKO B COOTBETCTBUU C
MIOCTaBJIICHHBIMU M CIUIAHUPOBAHHBIMU KOHKPETHBIMHM LIEJISIMU, W 33JaYyaMHU.
Pa3zpabarbiBaTh Ka4eCTBEHHBIN NUIAKTHUECKUI MaTeprall U HATJsHbIE TTOCOOUS C
METOJUYECKUMHU PEKOMEHIALIUSIMU 110 UX MPUMEHEHUIO Ha 3aHSITUSX MOYXHO TOJIBKO
B TOM CIIy4ae, €CJIM 3apaHee OIpPENENEHBl LENU U 3aJayu Kak JUIsl BCEro Kypca
JTUCHUIUIMHBI, TaK U IJIs KaX0T0 OTACJIIBHOTO 3aHSITHSI.

[IpenomaBaTenb JOMHKEH CHCTEMATHYECKH MPOBOJANTH CaMOaHAIN3, CAMOOIICHKY U
KOPPEKTUPOBKY COOCTBEHHOW JEATECTLHOCTH Ha 3aHATHAX, pa3pabaThiBaTh U
MIPOBOJIUTH AUATHOCTUKY JIJISl OTIPECICHIS] YPOBHS 3HAHUH M YMEHUN CTYJICHTOB,
pa3pabaThIBaTh M PEaTM30BbIBATH MTPOTPAMMBI JIJISl MHAUBUTYAJIbHBIX W TPYIIITOBBIX
(dhopm paboThI C Y4ETOM CIIOCOOHOCTEN CTYICHTOB.

OO0s13aTENIbHO HY)KHO H3y4YaTh JIMYHOCTh CTYJIEHTa U KOJUIEKTHBA OOy4aeMbIX B
LIEJIOM, C LIEJIBIO TUArHOCTUKH, IPOEKTUPOBAHUS U KOPPEKLMHU UX IT03HABATEIbHON
NEATEIbHOCTH HA MPAKTUYECKUX 3aHATHSX 110 JUCLMUIUIMHE.

OCHOBHBIM  YCJIOBHEM Yy4€OHO-METOJUYECKOTO OOECIEeUeHUs] MPaKTUYECKUX
3aHSATUN 110 AUCITUTIIIMHE SBJISIETCS. HEMPEPHIBHOCTH MICUXO0JIOT0O-TIEAarOrHYECKOro u
METOJIUYECKOT0 00pa30BaHUs MPEIoaBaTelis, B3aUMOCBSI3b MPAKTUKU C CUCTEMOM



U3YYEHHS CTYJEHTAaMHU HOPMATHMBHBIX YYEOHBIX NUCIMIUIMH U KypCOB IO BBHIOODY,
JAIOIUX  TEOpEeTUYeCKoe  OOOCHOBaHME  MPAKTUYECKOW  JIESITENIbHOCTH,
MO3BOJISIIOIIMX OCMBICIIMBATh U COBEPIUICHCTBOBAThH €€ C IMO3UIUMHA HAay4dHOTO

aHaJIn3a.



[Tpunoxenue 1.
CTpykrypa u conep:xkanue fucuuninnbl «HavepraTtenbHasi reoMeTpus 1 MHKeHepHasi rpaguka» BO BTOPOM cemMecTpe 1o
HANPABJICHUIO TOATOTOBKH
08.03.01 CTtpourtesbcTBO
(dakasaBp — 3a0uHas popma)

Pasznen Buael yueonoii padorsl, Buael camocrosiTeJbHON padoThI DopMBI
BKJII0Yasi CAMOCTOSITEJbHYIO CTYI€eHTOB aTTecTanuu

? = E padoTy CTYIEHTOB U

g % g TPYI0EMKOCTH B Yacax

S| & g J |II/C |Jad | CPC | KCP | K.P | KII. | PTP | Pedepa | Koan 9 3

T OKBH
yM
Hauepmamenvhasn zeomempus, Komnbvlomephasn paguxa
1. Benenue. MeTo bl POCIUPOBAHUS: [ICHTPATIbHOE, TApaUIeiIbHOES. | 2 1 1 10

ITomy4yeHne OPTOTOHAIBHBIX MPOESKIMHA IPOCTPAHCTBEHHBIX O0BEKTOB
Ha NpUMepe MpoelupoBaHus napamienenunena. [Ipoenuposanne
TOYKH (BEpIIMHBI apaJUICIICIHIIE/Ia).

2. IlpoeuupoBanue mnpsMOH JMHUM W €€ oTpe3ka. Bsaumuoe | 2 1 1 10
noJokeHne npsAMbIX. O MpoeKknusx IUIockuxX yrioB. IlmockocTs.
I'naBuble nuaMK wiockocTd. OCHOBBI paboTel B cucteme Autodesk
Inventor. . OcHoBel MoaenupoBanus aetaneir O030p BO3MOKHOCTEH

cucremsl. UaTepdeiic. Cozmanne mapaMeTprHIecKoro ICKH3a.

3. MHororpannauku. [lepeceuenne MHOTOTpaHHUKA TIOCKOCTBIO. 2 1 1 10
Iepecedenune npsMoil TMHUU C MHOTOIpaHHUKOM. B3anmMHuoe Nel
nepecedeHrie MHOTOIPaHHUKOB. [IprMeHeHue criocotoB
peoOpa3oBaHMsl YepTeska JUIsl ONpeiesieHNs H.B. pEobep, rpaHei,
YIJIOB, CEYeHUI MHOTOrpaHHKKa. [loO6aBieHe 1 peakTHPOBaHHE
reoMeTpuueckux 3aBucumocreii B Autodesk Inventor.
PenaxtupoBanue pasmepoB. Co3gaHie MaCCHBOB Ha ICKHU3E.
Co3znanne 3CKU3HbBIX OJIOKOB.




4. KpuBble JIMHMH W TMOBEPXHOCTH. I[IOBEPXHOCTH OOLIEr0 BHJA.
[MoBepXxHOCTH BpaICHUsS: LUIMHIP, KOHYC, cepa, Top. [loHuMaHue
omosemneHui ackn3os B Autodesk Inventor. Coznanue 3D-reomerpu:
mapaMeTpuyeckas — TBEPIAOTENbHAs  MOJAEHb.  BblaBiIuMBaHHE.
VYcTaHoBKa MaTtepuala U LBETA.

10

5. BzaumHoe nepeceyeHre KpUBbIX MOBEpXHOCTEN. B3anMuoe
IIepecedeHIe COOCHBIX TTOBEPXHOCTEH BpalICHUS: TPUMEHEHHE chep
C TIOCTOSTHHBIM IICHTPOM.

10

Ne3

6. O630pHas nekiusa. Odopmiienue rpaduueckux pador. [Toaroropka
K 3K3aMCHY.

Hrtoro

60




CTpykTypa u coaep:xkanue qucuuniauabl «HayeprarenbHasi reomerpusi. UHXKeHepHasi H KOMIbIOTepHAas rpaduka» B
TpeTheM ceMecTpe 10 HANIPABJIEHUIO MOATOTOBKH

08.03.01 CTpourenbcTBO

(bakanaBp — 3a04Hasi popma)

Paznen

CemecTtp

Henenn

Buabl yueonoii padorsl,
BKJII0Yasi CAMOCTOSITEJIbHYIO
padoTy CTYAEHTOB U
TPY10eMKOCTh B Yacax

Buasbl camocrosiTe/bHONH padoThI
CTYIeHTOB

DopMmblI
aTTecTaluu

ceMecTna

I/C | Jla6 | CP KCP
C

K.P

K.II.

PI'P

Pedeep.

Koa

Huoicenepnan u komnvromepnasn zpaguxa

1. IIpenMer © KpaTKuil OYEpK pa3BUTUS YEPUYCHHUS.
CrangapTusanus Kak (DakTop, CIOCOOCTBYIOIIMH Pa3BHTHIO
Hayku u TexHuku. Enmnas Cuctema KoHcTpykTOpcKOit
Hoxymenrammuu  (ECKJ]). Ee Ha3HaueHwe, CTpykTypa U
conepxkanne. TpeOoBanus, mnpenbsBiasemble CraHgapTamu
ECK/ x cocraBneruto u ohopmieHuto gyeptexeit. Cozmanue 2D-
yepresxeit u3 3D-mannsix B Autodesk Inventor.

2. Obmme mpaBWia BBIIOJTHEHUS dYepTeskedl. DopMaTrsl JIMCTOB
yepTerked, OCHOBHbIE M  JONOJHHUTENbHBIE (OPMATHL, HX
obpazoBanne u obOo3HaueHne. OCHOBHas HaANNCh U €€
pacrionoxxerne Ha ¢opmare nmcta ([OCT 2.301-68). Macmra0sr
M300pakeHNH U UX 0003HaYCHNE Ha YepTeXe B OCHOBHON HAJIIIMCH
u Ha nouie yeprexa (TOCT 2.302-68).
Cospganue BunoB getanu B Autodesk Inventor.
Tums! BuoB Ha yeptexe. Co3manne HOBOTo yepTeka. Pa3merenne
0a30BOT0 M MPOEKIIMOHHOTO BUOB. Pasmemenune ceuenus. Co3nanue
JIoNoJTHUTENbHOTO Buaa. Co3/jaHne BRBIHOCHOTO BH/IA.

3. Jluawmm deprexa. Tumsl JHHWH, UX HA4epPTaHWE U OCHOBHBIE
HaszHaueHus. TonmmuHa Beex TUNOB JIMHUHA 10 OTHOLICHHIO K
crtonrHoi Toncroit ocHoBHOHM nmHMM (ITOCT 2.303-68). Lpudte
yeprexxHsle. Tumsl 1 pasMepsl mwpudTa. [llnpuHa OykB U TONMIMHA
muaud mwpudra (F'OCT. 2.304-81). JloGaBieHue 0003HA4YCHHH B
yeprexxHble BuAbl B Autodesk Inventor. Mapkep LEHTpa U OCEBbIC

o | 11




nuHuY. PeakTupoBaHue HAMMEHOBAHUN M TIOJOKEHUH 0003HaAYCHUI
BU0B. Pazmepsl.

4. Pazpessl. Ompenenenne u comepikanue paspesa. Kimaccupukamms
pa3pe3oB B 3aBHCHMOCTH OT TIOJIOKEHHUS CEKyIIeH IUIOCKOCTH
OTHOCHTEJIEHO TOPU30HTAIBHOM TUIOCKOCTH MIPOEKLUH
(ropu30HTaNIbHBIE, BEPTUKAIbHbIC, HAKIIOHHBIE), OTHOCUTENILHO JJTHHBI
U BBICOTHI IIpeaMeTa (IPOoIoJIbHBIC, TIONEPEUHbIe), OT YHCia CeKYIINX
IUIOCKOCTeH (MpOCThie M CioXKHbIe). Pacronoxenue u 0003HaYeHUE
pa3pe3oB Ha uepTexe. MectHble paspesbl. [loyb30BaTenbckue CTUIH U
rabnounsl B Autodesk Inventor.

Pabora co cTHIIMH. COSHaHI/IC cTaHAapTa. COS,I[aHI/Ie THIIOBBIX
XapaKTCpUCTUK 00BEKTOB.

11

No2

5.CoeavHeHNE YaCcTH BUA U YaCTH COOTBETCTBYIOIIETO pa3pe3a U ux
pasjieNieHne Ha 4epTexe. YCIoBHs, 00eCeunBaONe BO3ZMOKHOCTD
COCITMHCHHUS TOJOBUHBI BUAAa W TOJOBUHBI paspesa. Ceuenus.
OnpenencHue U coaepxanue cedcHus. CeueHHs] - BBIHECCHHBIC U
HAJIOKEHHBIC, HMX PACHOJIOKEHHe K O0O03HAUYCHHE Ha YEpTEKe.
YCIIOBHOCTH | YIIPOIEHUS, IPUMEHSIEMbIC TP H300paKCHUH BUJIOB,
pa3pe3oB u cedyeHuil. OnpeneneHue CTUISL TEKCTa Ui Pa3MEpoB U
obo3nauenuii B Autodesk Inventor. OrmpenesieHHe HOBOTO CTHIIS
pasmepa. YcraHOBKa mapaMeTpoB cjosi. HacTpoWKH THITOBBIX
XapaKkTepUCcTUK 00bekTOB. COXpaHEeHHE CTaH/apTa.

11

6. PasbemHBle coenuHEHHsA. Pe3b6OBblE H3NENMA M MX
coenunenus. M3o0paxenue u obo3nauenue pe3nd (FTOCT 2.311-68).
I'OCT 2.315-68. Bumsl pe3pd: MeTpudeckas, MIOWMOBas, TpyOHas,
KOHHMYECKasl, TpamleleuaalbHas W CIIeIUalbHas. DIEMEHTH pPe3b0:
JUTMHA TIOTHOTO MpoduiIst pe3p0Osl, cOern, Haapessl, packu, MPOTOUKH.
Kpenexnple w3aenusi: OONTHI, INMHUIbKH, Taidku, manosl. Mx
n300pakeHNe Ha YepTexe W 00O3HAUeHHE B OCHOBHOW HAJITUCU U
cnenudukanuu. M3menenwe cruns nsera B Autodesk Inventor.
Onpenenenre HOBoro Marepuana. OnpeneneHue OCHOBHON HAIMHUCH.
Coxpanenue HoBoro 1mnabnoHa. CozgaHue mabiioHa OBICTPOTO
3aIrycKa.

11

Ne3




7. 3y6uaTble 3alEMICHUS M COCAMHEHMS IITOHOYHBIE M
OUTMIEBEIE W WX M300pakeHWe Ha dYepTexke. lIpyXuHBI, uX
n300pakeHNi Ha depTeske. YCIOBHOCTH IPH M300paXCHUU MPYKUH
(TOCT 2.401-TOCT 2.409-74). Hcmons30BaHHE  CIOMKHBIX
HHCTPYMEHTOB il 0003HaueHmii Ha uyeptexxe B Autodesk Inventor.
ABTOoMarnueckuii TekcT. BriHocka. CrennanbHble 0003HAYCHHMS.
Homepa  mo3unmid. ABTOHYMepalus MTO3ULIU. Coznanue
cneuudukanuu. PenakrupoBanue 3HaueHus pa3mepos. [IpocranoBka
OpIMHATHBIX Pa3MEpOB U aBTOMATHUYSCKUX OCEBBIX JNWMHHHA. Tabimma
OTBEPCTUH.

11

Ne4

8. Odopmrenue rpadpuaeckux padot. [logBeneHme HTOroB.
IToaroroBka k 3auery.

11

Hroro

16

120




[Ipunoxenue 2 k paboyei mporpamme

MUHUCTEPCTBO HAYKHU U BLICIIETO OBPA30BAHNS POCCUNCKOU OEJEPAILINU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICILIEI'O OGPA3OBAHUS
«MOCKOBCKHI TMMOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Hanpassienue noarotosku: 08.03.01 CrpouTeibCTBO

@opma obyuenus: 3a0unan

Buo npogeccuonanvroui desmenvnocmu: HayyHO-UCCIEO08AMENLCKAS U PACUEMHO-
aHaIumu4ecKkas, npou3Bo0CmMeeHHAs U NPOEKMHO-MEXHON0SULEeCKAsl, OP2AHUZAYUOHHO-
VAPABIEHUeCKasL.

Kageopa: «Huorcenepnoii cpagpuxu u KOMnoiomepHozo Mooeauposanus»

®OH/I OUEHOYHBIX CPE/ICTB
110 JTUCHHUITVINHE

«Hauepmameﬂbuaﬂ ceomempun U UHHCEHEPHaA zpat]mxa»

Cocrag: 1. [laciopT ¢oHIa OLIEHOUHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEICTB:
BapuaHT OMJIeTa K 3aueTy,

BapHaHT SK3aMEHAIMOHHOTO OMyIeTa
oOpaszer paboueit TeTpaau,

BapHUaHTHl KOHTPOJIBHBIX PadOT
BapuaHTsl PI'P,

BapHaHT 3a/1aHus IrpoBOTO POEKTHPOBAHUS,
BapuaHT TBOpUYECKOro 3aaHus,
nepevYeHb KOMIUIEKTOB 3aJJaHul

Cocmaeumenu: /lemuna 1O.IO.

Mockea, 2021 200



MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIETEHIIU!

Tabmuma 1

Haueprareabnasi reomerpusi. UHkeHepHasi U KOMIIbIOTepHasi rpadguka

®I'OC 08.03.01 CTpouTeabCcTBO

B nporecce ocBoeHMs TaHHOM TUCHUIIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEIYIOLINE
npogdeccuoHaIbHble KOMIETECHIMH:

BO3HUKAIOIIUX B  XO#e
npodeccHoHaNbHOM
JIESITENbHOCTH  ;IIPUMEHSATH

JUIA ux paspeUICHUsA
OCHOBHBIC 3aKOHBbI
€CTCCTBO3HAHUA, METOAbI

MaTeMaTUYCCKOI'O aHaInu3a u
MOACIUPOBaHUs,
TCOPETUICCKOTI'O u

MOJIETTMPOBAHUS U ['eHEPALH YepTexeH,
peBepc MHKHHUPUHTA U PYyTHOTO
3CKU3UPOBAHMUSL.

KOMIIETEHIIUH
Texnosiorust dopma Crenenu ypoBHeii

HH- POPMYJIMPOBKA Hepeqem, KOMIIOHCHTOB q)OpMI/IPOBaHI/Iﬂ OLICHOYHOI'0 0CBOCHUHA KOMl'[eTeHIII/Iﬁ

JEKC KOMIIeTeHIUii cpeacrBa**

OIIK-2 CnocoOHOCTh 3HaThb: OCHOBHbIE TpeOoBaHust ECK/I, JICKLIMH, D, Ba30Bblii ypoBeHDb
JIEMOHCTPUPOBaTh 0a30BBIe | BO3MOKHOCTH coBpeMeHHBIX CAIIP, MIPAKTUYECKHE UIl, - CHOCOGCH MCIOb30BATH
3HAHUA B obactu TpaBujia CO3TAHUA PYYHBIX 3CKU30B U 3aHATHA, K/P, COBpEMEHHbIE I/IHd)OpMaLII/IOHHO
€CTECTBEHHOHAYYHBIX KOMIBIOTEPHBIX MOJIEICH. CaMOCTOSITEJIbHAS PT, — KOMMYHHKAIHOHHEIC
JACHIUTIIINH, TOTOBHOCTh | yMeTh: HCIIOJb30BaTh coBpeMmeHHbIe CATIP pabora. PI'P, TEXHONIOTHH B CTAHAAPTHBIX
BBISIBIISITH JUTSL pelIeHHsI 3a/1a4 KOHCTPYHPOBAHUS 1 T3 YIeGHBIX CHTYAISX.
€CTECTBEHHOHAYYHYIO pacuéra. T T —
CYIIHOCTh npobieMm, | BJafeTh : METOAaMH TBEPAOTEIHLHOTO

- crioco0eH pa3pabaThiBaTh
MPOEKTHYIO JOKYMEHTALIUIO IS
H3IrOTOBJICHUS pa3IMYHbIX
U3IEIINH.




[1K-2

9KCIIEPHMEHTAIBHOTO
uccnenosanus (OITK-2)

CIIOCOOHOCTBIO  TIPOBOJHTH
pacyeTtsl [0  THIIOBBIM
METOIMKaM, POSKTHPOBATh

TEXHOJIOTHIECKOe
o0opyznoBaHue c
HCIIOIb30BaHHEM
CTaHJIaPTHBIX CpenCTB
ABTOMAaTH3aLUH
MPOEKTHPOBAHHS B
COOTBETCTBHU c
TEXHUYECKUM 3agaHueM
(TIK-2)

3HATh: METOJIBI IOCTPOCHUS OOPATHMBIX
YepTe)ked IPOCTPaHCTBEHHBIX 0OBEKTOB.

yMeTh: pa3padaThIBaTh pabouyo u
TEXHOJIOTMYECKYIO JOKYMEHTALMIO JULS
HNPOEKTHPOBAHHS TEXHOJIOTHYECKOTO
00opyIOBaHUS.

BJIA/IETh: UMEIOIIUMUCS CPEICTBAMH U
croco0aMu BBITTOJIHEHUS paboueit
MIPOEKTHOM U TEXHOJOTHUECKOMN
JIOKYMEHTALUH.

JEKIUH,
MIPaKTHIECKHe
3aHATHS,
CaMOCTOSITeNIbHAS
paborta.

WII,
K/P,
PT,
PIP,
T3

ba3zoBblii ypoBeHb
- cI0cO0EH UCIIONIB30BaTh

tpeboBanus ECKJ/] B
CTaHIAPTHBIX Y4EOHBIX
CHUTYalHsIX.

IloBbIIICHHDII YPOBEHB

- ciocoOeH oopMIsATh
MIPOEKTHYIO U pabouyro
TEXHUYECKYIO JOKyMEHTALHIO B
COOTBETCTBUH C HOPMaTUBHBIMHU
JOKyMEHTaMH, IPOEKTUPOBATH
TEXHOJIOTUIECKOe 000pyIOBaHHE
C HCTIOJIb30BaHUEM CTaHAAPTHBIX
CPEICTB aBTOMATH3aI1N
MIPOEKTHPOBAHUS B COOTBETCTBUHI
C TEXHUYECKHUM 3aTaHHEM.

**- CokpateHus: (OpM OLIEHOUHBIX CPEACTB CM. B IpriiokeHnH 2 K PII.




Ilepeuens oyenounvix cpeocme no oucuyunaune «Hauepmamenwvnaa zeomempus
U UHIICEHEPHAA cpadukar

IIpencraBnenue
No HaumenoBanue
= OIIGHOYHOTO CPEICTBA B
oC  |ouenouroro cpencrea Kparkast xapakTepucTHKa OLIECHOYHOTO CPEACTBa p
D0OC
Kypcosrie sk3amens! (3aueThl, aud@d. 3a4eTs) 1o
BCEH AMCIUIUTMHE WM €€ YacTH IPecieayloT Leib
OLIEHUTh pPabOTy CTyAEHTa 3a Kypc (cemect
DK3aMeH, 3a4eT, P y o ype ( P), O6pasipl
MOJyYeHHBIE TEOPETHUECKHE 3HAHUS, TPOYHOCTD HX,
1 muddepeHIIpo- 9K3aMEHAIIMOHHBIX
. pa3sBUTHE TBOPYECKOTO MBIIUICHHS, PHOOpETEeHNE
BaHHBIH 3aueT (D) OMIIETOB.

HaBbIKOB CaMOCTOSITECIILHOM paGOTLI, YMEHUE
CHUHTC3UPOBATH MOJYYCHHBIC 3HAHUA U NPUMCHATH
HX K pCHICHUIO MIPAKTUYICCKUX 3a1a4.

CpencTtBO  TpPOBEPKH  yYMEHHH  NPUMEHATH
MOJTyYeHHbIE  3HAHUS A pelIeHus  3a1ad
OTIPEJIETICHHOTO THUIIA TI0 TEME WU pa3ieny

KonrponbHas padborta OO0pa3iubl KOHTPOJBHBIX

(K/P)

3aJaHuN

HrpoBoe mpoeKkTHpOBaHHE (KOHCTPYHPOBAHHE,
pa3paboTka METOINK)
TperoIaraer HaJIn4yue HCCIIEIOBATEILCKOM,
HMHXEHEPHOM UM METOAMYECKON
MPOOJIEMBI WIIK 33aJ]a4H, pa3elicHIe YIaCTHUKOB Ha
HEeOOJIBIIIIE COPEBHYIOIINECS TPYIIIBI U Pa3paboOTKy
MrpoBoe NpoeKTHpOBaHUe| UMH BAPUAHTOB PENICHHS MOCTaBIEHHON poOIeMbI OO6paser 3aaHus Ha
(UIT) (3amaun), MPOBEACHUE 3aKIIIOYNTEIBHOTO 3aCEAaHUS | HTPOBOE MPOCKTHPOBAHUE
9KCIEPTHOTO COBETA, Ha KOTOPOM IPYIIIIBI YO TMIHO
3AMMIAIOT pa3pabOTaHHBIC BapPHAHTHl PEIICHUA.
V4eOHble LETN M CUCTEMA OIEHKH IEITEILHOCTH B
OCHOBHOM OpPUCHTUPOBAHBI Ha KaueCcTBO
BBIMTOJIHEHUS KOHKPETHOT'O MPOEKTa u
MIPEJCTAaBICHUS PE3YIIbTATOB POCKTUPOBAHHUS.




JunakTuueckuid KOMIUIEKC, NpeaHa3HaueHHBIN AJIs
PaGouas TeTpaib CaMOCTOSATENIFHOW ~ paboThl  OoOydaromierocs U .
4 paix . i Obpa3zer paboueii TeTpaan
(PT) MO3BOJISIOIINN OILICHUBATh YPOBCHb YCBOCHHS WM
yueOHOTo MaTepHaa.
YacTHYHO periaaMeHTHPOBaHHOE 3aJaHHe, MMEIoIIee
HECTaHIAPTHOE pelieHue u MTO3BOJISIOIIEE
ITUarHOCTUPOBATh YMEHUS, HWHTCTPUPOBATH 3HAHUS
TBopueckoe 3aganne g O06pa3zer] rpynImoBoro
5 [pa3IMIHBIX 00JaCcTEl, apryMEHTUPOBATh COOCTBEHHYIO
(T3) TBOPYECKOTO 3a[aHHS
TOUKY 3peHHS. Mosker BBITIOJTHATHCS B
WHIUBUIYaTEHOM MOPSIIKE WITH TPYIIOi
00yJaroIuXCsI.
Cpencteo NIPOBEPKU MEHUI NIPUMEHATH
PacuerHo- rpaduueckas POBEp Y p . OO0pa3zer 3amaHuii A
MOJIyYCHHBIC 3HAHUSA IO 3apaHee OIMpecICHHOMN
6 pabota . BBITIOJTHEHHS PACYCTHO-
MCTOOAUKE IJIs1 peI_[IeHI/IH 3aga4 WU 3aJaHUU 110 o
(PTP) rpaduIecKoil paboTHI
MOJIYJIFO HJTU TUCIHUIUIMHE B IIEJIOM.

Pabouass Terpanp

CTpaHUIla C 3a/IaHUAMMH.

Oopa3zen Pa6oueii Terpaan (OIIK-2)

«METOJMYECKUE YKa3aHUs U YCIOBHS 3agad I0 Kypcy
HayepTaTtelbHOM TeoMeTpum». B Meroanueckux ykKa3aHUSAX NPHUBEACHBI BONPOCHI U
YCJIOBHS 3aj[a4 1I0 OCHOBHBIM pa3jiefiaM HauepTaTeIbHON reoMeTpun. Marepuan u3JioxeH
M0 MPHUHIIUITY OT MPOCTOTO K CIOKHOMY, YTO 00ECMeUHnBaeT JIydillee OCBOCHHE MpeIMeTa.
JlanHbIe yKa3aHUS TO3BOJISIIOT TOBBICUTH AKTUBHOCTH CTYACHTOB, COKPATUTh 3aTPaThl
BpPEMEHH, CBSI3aHHBIE C BblUEpUHMBaAHHEM Tpadudeckoil yacTu ycioBui 3aaad. CoaepKuT
117 wmmroctpanuii Ha 52 crpanunax. Huke mpeacTaBieHbl TUTYJIBHBIM JIUCT W OJlHA




MIHUCTEPCTBO OBPA3OBAHIA U HAVKY
POCCHIICKOI! $EJEPAITHH

DeaepansHOE rOCY JapCcTEEHHOE OH0TEETHOE 00pA30BATEIBHOE VIPEEICHHE
EEICIIETO NMpodeccHOHATEHOTO 00paz0EaHna

«MOCKOBCKHH TTOMHTEX»
Kadenpa «MExerepHad rpadHea ¥ KOMOBOTEPHOS MOIETHPOEIHHER
Ogobpeno

MeTOOHIeCKEOH KOMHCCHER
O0IMETEXHIYECKEN JHCIHIVIHE

METOJHYECKHE YKAZAHHA H YCJIOBHA
3ATAY ITO K¥YPCY HAYEPTATEJIBHOH
T'EOMETPHH

Iop pepakiiaes

npadeccopa 3. N $azmynEHa
c

CTygeHT

lpynna

MOCKBA 2017

Puc.1. Tutynsuslil muct Paboueit TeTpaau.
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KpHBbIe NOBEPXHOCTH

5. COOpPMYNUPYRATE NPU3IHAK NPHHAANEXHOCTH TOUKK NOBEPXHOCTH,

96. NocTpOWTE HEQOCTAKWMKE NPOEKLMA TOYEK, NEXAWMY HA JIAQAHHBIX NOBRPXHOCTAX, cobBnwgan
YCNOBHA BHAMMOCTH .
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Puc.2. JIuct ¢ 3amanusimu PaGoueit TeTpanu.



Bapuanr Ounera nis 3a4era.

MUWHUCTEPCTBO HAVKM U BBICIIET'O OBPA30OBAHUST POCCUMCKON DENEPALINU
DEJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHUE BBICIIIEI'O OBPA3OBAHUS
«MOCKOBCKHWH NOJUTEXHNYECKUM YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

QaxynsTeT ba3soBeix kKomnereHiuii, kagenpa «mkeHepHas rpaduka 1 KOMIIBIOTEPHOE MOIEITUPOBAHUE)
Jucuumnaa HaueprarenbHasi reoMeTpHs U MHXKEHEpHAs Tpaduka
O6pasosarenshas nporpamma 08.03.01 «CTpouTEIBLCTBOY

Kypc 1, cemectp 2
BUJIET Ne 114
1. Pemmts uetbipe rpaduueckue 3aaauun u3 3aganus Ne 114 mo HaueprarensHoli reoMeTpHH.

2. Jlarb TeopeTnueckoe 0O0CHOBAHKE MOyYCHHBIX PE3YJIETaTOB PEIICHUS.

YTBepkKIeHO Ha 3aceaHuu Kaheaphl « » 20 T., IpOTOKOJT Ne

3as. kadenpoit /A.B. Tonctukos/



buner 114

2. MoctpouTs npockuuu npsimoit MN,
MPHHALICKALCH IIOCKOCTH, 3a4aHHOM

1. Moctponts npoekumnn 1ouku C,
HpHHALICKALLCH 11psaMoit ABy yaaicHHOM
OT FTOPU3OHTAILHOM [1I0OCKOCTH 1IPOCKUMI
Ha 20 mm.

bl

o

napauieabHbiMu ipsimbivu AB u CD.

e

) \d.

on

\b‘

X
b
d
a
m o
c

3. Onpenenuts paccrosHue oT Toukn K
A0 TWIOCKOCTH TpeyroibHuka ABC
{la’d’] 1l x }, u nocTpouTs NpoeKuHK OT-
pe3Ka, MIMepsIoNIero 3T0 PacCTosHUE

c

4. IMocTpONTDb NPOSKUMIO NMHUKM Nepece-
YeHHS [IMIHHAPHYECKHX MOBEPXHOCTENW Bpa-
menns. Ocu HWIHHAPOB NEPECCKalOTCs U
napauie/bHbi (PPOHTANLHOI TIOCKOCTH
NPOCKUMi.

%)

To

Puc.3. 3amanue Nel 14 x Gunery.



BapuanTt Ouiera s 3K3aMeHa

MUHUCTEPCTBO HAYKU U BBLICILIETO OBPA30BAHUS POCCUNCKON DENEPALINU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICILIEI'O OGPA3OBAHUS
«MOCKOBCKHI TMOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®daxynbTeT bazoBbIx KommeTeHuit, kKadeapa «MHkeHepHas rpaduka 0 KOMIIBIOTEPHOE MOJIETHPOBAHHE
Jucnunnunaa HadyepTaTenbHasi reOMETpUs U MHKEHEpHas rpaduka
O6pasosarenshas nporpamma 08.03.01 «CTpouTeIbCTBOY

Kypc 2, cemectp 3
3K3AMEHAIIMOHHBINA BUJIET Ne 14.

1. [TocTpouTh TpeTHil BUI MO ABYM 33JaHHBIM C BBIIOJHEHHEM (DPOHTAIBLHOTO U MPOPUIBHOTO
paspe3oB jeranu B 3aganun Ne 14

2. Jlath OTBETHI HA IOCTABJICHHBIC B 3aJ]JaHUU BOIIPOCHI.

VYTBepKIEeHO Ha 3aceJaHuM Kapeapsl «__ » 20 T., IpOTOKOJT Ne

3aB. kadeapoit /A.B. Tonctukos/
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T.ilakue OCKOBREE HOpHATH JNACTOD HEpTexod
yCTaHaBAXBEeT CTaHAApT? Haxof (pasuun
3a70MeH B MX OSDA30BAHAE M Kax MX 000-
sHavant? [lpuBecT nguuepu 0 CBOMM AMCTAMW

2.Kak paszenswrca XSO0paXerds Ha YEpTeME B
38 BUCHMOCTH OT ¥X COXOPXAHAR’

HasaaTh W30GDEXRHUS, BHTIOIHEHHHE B KOHTPOABHO!
padore.

3.Hakyw peapfy HA3HAART UAARERDUNECKOR?
Hapyxuon? ZhyrperHen?

STYAEHT I'pe Is

Puc.4 3anganue k 14 6unery



Bapuant KonrpouabHoii paboTsl «HauepraTreiabHas reomerpus» (OITK-2)

I. TlocTpouTh NpoexnuM TOYKM nepece- | 2. OnpejnesuTE YrOJ HarloHA 2.15
yeHlA Opavof MN ¢ IJIOCKOCTER Tpey- IJIOCKOCTH, 38LE2HHOL NpAMok
rons:yke ABC, coCimppasl yCaOBEA Bl-— AB % Toukoii C,- k nrockocT:i V.
LUMOCT¥.

m' 2!

b’ 7

3. [OCTLO¥TH NLOEKIL:K 2.15
npmoyrossHika ABCD ,
EELL¥HA A KOTOLOTO JEAIT HE
nrsrio. EF , & croyrena EC rec=
[OJI0ACHE HE Zyue Eil ¥ [eEhE,
5C »as.

f m CTyLeHT
I'pynna




Bapuant KonrpoabHoii padoTs! «IIpoeknnonnoe yepuenue» (IK-2)

[TocTpouts TpeTuii BUI IpeAMETA 110 ABYM 3aJaHHBIM €T0 BUJAM.

23




Bapuant KontpoJanHoii pa6orsl «Komnbiotepnas rpaguka » (IIK-2)

BreimoaHuTh TCOMCTPHUICCKYIO MOACIIb U pa60qm71 YCPTEK ACTaIN




Bapuant PacuerHo-rpaduueckoii padotsl Nel «Haueprareannas reomerpus» (OIK-2)

1. TTOCTPOHTL NPOEKUMM NHHHH TEPECEYCHMS 2. ITocTpouTh NPOEKLMK NPAMOH, l1_27
MJ0CKOCTH, 3aJaHHOMN [IepECeKAIOIMMHCH Nps- napauicabHoi mockoety H,
MuIMH ABu BC, ¢ 1n10cKoCThIO TpeyroNbHUKA OTCTOSALLEH OT Hee Ha 25 MM M
DEF, cobmogasi ycjioBHs BUAMMOCTH. nepecekawooueil npsameic AB u CD.
b L
d '
'
0 '
Cc
X
c d
a

b

3. Iloctpouts npockuuu Tpeyroasiuka ABC co ctoponoit BC, pacnonoxcHuoi
Ha npsMoit MN u sepuiuHoit A, npuHaanexauwei npamoii EF. Cropona BC = 60 mm,
a ocHosauue D seicorst AD seaut cropony BC B otsomenuu |[BD | :[DC| =1: 2.
(MN) napa:ienbsa naockoctu V.

fl.
En// n

f CryaeHT

I'pynna




Bapuant PacuerHo-rpaduueckoii pa6orol Ne2 «Haueprareannas reomerpus» (OIIK-2)

ITocTpouTs nepecedeHne AByX MHOTOIPAHHUKOB.
ITocTpouTts NpoUIBbHYIO NPOEKLHNIO 3aJAHHBIX MHOTOTDAHHUKOB.
[TocTpouTts pa3zBepTKy OOKOBOI MOBEPXHOCTH MUPAMUJIBI.

r—

e e st
FY



Bapuant PacuerHo-rpaduueckoii padorol Ne3 «Haueprareannas reomerpus» (OIK-2)

ITocTpouTh NPOEKLMH JTUHUH B3aUMHOTO [IEPECEUEHUS IBYX KPUBBIX IOBEPXHOCTEH.
[Toctpoutsh HaTypanbHbI BUA (UTYPHI CEUEHUS 3aJJaHHBIX TOBEPXHOCTEH MIIOCKOCTHIO.

667

18

D100

120

50




Bapuant Pacuerno-rpadguueckoii padorsl «IIpoexknuonHoe yepueHue»

CusTb 3cku3 ¢ yueOHoi mozenu. (Puc.6.). BeraepTuTh MO/IENb B IIECTH OCHOBHBIX BHJIAX.
[Toctpouts 3D monens uznens.

R o

Puc.6. ®oto yueOHO# Moeny.

Puc.7. 3D monens.
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@80
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O6pa3sen 3aganusi no nH:xkeHepHoi rpaduke (IK-2)
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BapuanTt PacyeTrHo-rpaduueckoit padoTsbl
«Unxenepuas rpadpuka» (IK-2)

ITocTpouTh TpU IPOEKIUU IIPEIMETA 10
3aJaHHOM M30METPUYECKOM MPOEKIUH C
BBITIOJIHEHUEM COOTBETCTBYIOIIUX Pa3pe30B.

19

Yomb.

| ckBozHbIe

BapuanTt PacyeTHo-rpaduueckoit padoTsbl
«Anxenepuas rpadpuxa» (IIK-2)

ITocTpOUTh TPETHIO MPOEKLHUIO MPEIMETA 110 IBYM
3aJIaHHBIM €TI0 MPOCKIIUSM C BBITTOJIHCHHUEM
COOTBETCTBYIOIIMX pa3pe3oB. [locTpoutsb
HaTypaJbHBIH BUJ (GUTYPBI CEUCHUS MPEaMETA
HaAKJIOHHOM MIOCKOCTBIO.
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Ob6pasen 3ananus «UID»

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHME BBICIIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI TTOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 IOJIATEX)

HaHpaBJ’IeHI/IG IIOATIOTOBKH:

08.03.01 CtpouresibcTBO

Kadenpa «mxenepHoii rpad@uku 1 KOMIIBIOTEPHOTO MOAECTUPOBAHUS»

Nrposoe npoekTupoBaHue
IO AUCHUIIIIMHE «HaqepTaTenLHaﬂ TCOMCTpPUS U MHIKCHCPHAs Fpa(I)I/IKa»

1. Tema: Co3nanue mozeneii coopok u anumanuu B CAITP Autodesk Inventor (TTK-2)

2. Konuenuus urpsi: Opranuzaius HEOONBIIMX COPEBHYIOIIUXCS TPYMN YYaIIUXCA.
[TocraHoBKa 3aauu 1O CO3JAHUIO MOJENEH aeTaneil u cOOpKH, BHIOOPY ONTHUMAIIbHOTO
CIICHApUs aHWMAIlU{, BHECEHUIO M3MEHEHH B KOHCTPYKIHIO. CO3MaHKe «IKCIIEPTHOTO
COO0O0IIIeCTBaY» U3 MPEACTaBUTENCH KOMaH . 3aliTa MPOEKTOB.

3. Oxwupaembrii (e) pesyabrar (bI): IIpHOOpeTEeHHE MNPAKTUYCCKUX HABBIKOB
MOJICTIMPOBaHUsl JeTaiel u cOOpOK, co3JaHue aHUMalud, (OTOPEATUCTHUHOTO
M300paKeHMSL.

Kpurepuu onenku:

- OIICHKA «OTJINYHO» BBICTABJISIETCS CTYACHTY, €CIIM OH aKTMBHO Y4acTBOBAJ B
paboTe KOMaH/Ibl, TPOSBIISI MHULIMATUBY, YYaCTBOBAJ B paCIpE/IeJICHNUN 3aj1a4, BHEC
HECKOJIbKO CYLIECTBEHHBIX MPEATI0KEHNUN MO BBIITOJHEHUIO ITOCTABICHHON 3a/1auu, 0e3
OLIMOOK BBIITOJIHUI CBOIO YacTh PabOThI;

- OIICHKA «XOPOIIO» BBICTABISAETCS CTY/EHTY, €CJIM OH aKTUBHO Y4acTBOBAJ B
paboTe KOMaH/Ibl, IPOSIBIISLT HHUIMATUBY, 0€3 CYIIECTBEHHBIX OIIMOOK BBITIOIHUI CBOIO
4acTh pabOTHI,

- OILICHKA «YJOBJIETBOPUTEIBHOY BBICTABIISETCS CTYIEHTY, €CJIM OH BBITOIHUII
CBOIO YacTh pabOThI 0€3 CYIIECTBEHHBIX OITHOOK;

- OLICHKA «HEY/I0BJIETBOPUTENILHO)» BBICTABISETCS CTY/JCHTY, €CJIU OH He
CIPaBUJICS C MIOCTABJICHHOM 3a7auel, TOMYCTUII CYILIeCTBEHHBIE OIINOKU MTPU
MO/JICIMPOBAHUH, UTHOPUPOBAJI KOMaHHYIO PaboTYy.
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Oo6pasen 3amanus «T3»

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHME BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI TTOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

HaHpaBJ’IeHI/IG IIOATOTOBKH:

08.03.01 CtpouresibCcTBO

Kadenpa «mxenepHoii rpaduKu 1 KOMIIBIOTEPHOTO MOICTUPOBAHUS

I'pynnoBoii TBOpYECKUl NPOEKT.
[To nuctumuinne «HaueprarenbHasi reOMETpHs U HHXKEHEpHas rpaduka

1. Tema: Co3nanue moeseii coopok u anumarmu B CAITP Autodesk Inventor (TTK-2).

2. leab npoekra: O0beqUHEHUE HECKOJBKHX CTYIEHTOB B TBOPUYECKYIO Tpymiy (He
Oomnee 4 uyenosek). Co3maHue TO 3aJaHHBIM uepTekam (47 muct.) mMonmenu cOOpKH
napoBoro asurarens. CamocrositenbHoe usydenuwe crangaproB ECKJ[ crynentamu.
Co3naHue aHUMAIH, CXeMBbI COOPKH, POTOPEATUCTUIHOTO H300PaKECHUS.

3. Oxupaemblii (e) pesyabrar (bI): I[IpHOOpeTeHHE MNPaKTUYECKHMX HABBIKOB
MOJICIMPOBAaHUsS JeTajeid M CcOOpOK, CO3AaHME aHUMaluH, (HOTOPEATUCTHIHOTO
Hn300pakeHUsI.

Kpurepun oueHku:

- OIIEHKA «OTJIMYHOY BBICTABIISCTCS CTYACHTY, €CJTU OH aKTUBHO y4acTBOBAJ B
paboTe KOMaHIbI, TPOSBIISI MHUIIMATUBY, YYaCTBOBAI B paclpe/Ie/IeHUH 3a1a4, BHEC
HECKOJIBKO CYIIECTBEHHBIX MPEIIOKEHHH 110 BBITOJIHCHUIO ITOCTABJICHHOM 3a/1a4H, 0e3
OITMOOK BBITTOJIHUI CBOIO YacTh PaboThI;

- OLIEHKA «XOPOIII0» BHICTABISIETCS CTYIEHTY, €CIIM OH aKTUBHO y4acTBOBAJl B
paboTe KOMaH/IbI, TPOSIBIISII HHUIIUATUBY, 0€3 CYIMECTBEHHBIX ONMTHOOK BHITIOIHIII CBOIO
4acTh paboTHI;

- OIIEHKA «YJOBIIETBOPUTEIHHO)» BBICTABIISICTCS CTYICHTY, €CITH OH BBITOJTHHI
CBOIO YaCTh pabOTHI 0€3 CYIIECTBEHHBIX OINOOK;

- OIIEHKA «HEYIOBIECTBOPUTEIIHHO» BBICTABIISICTCS CTYICHTY, €CIIA OH HE
CIPaBUJICS C TIOCTABJICHHOM 3a7auell, TOMYCTUII CYIIeCTBEHHBIEC OIINOKU MPH
MOJICTTUPOBAHUH, HITHOPUPOBAT KOMAHIHYIO padoTYy.



8 ! 1 ! 8 ! 5 ¥ . 1 3 ! ! 1

PARTS LIST
A-A(1:2) [ITEM[TY] _ PART NUMBER DESCRIPTION MATERIAL MASS
1| 2 [ootoo0 Assembly Cylinder 0,587 kg
F 2 | 2 |002.000 Assembly Crosshead 0,802 kg F
Container
3 | z [003.000 Assembly Connecting Rod 0,047 kg
W | 7 [004.000 Assembly Rocker Shaft 0,012 kg
5 | 2 |005.000 Assembly Main Bearing 0,285 kg
[ 1_000.006 Crankshaft Stainless Steel 0,085 kg
E 7| 1 [o00.007 Flywheel Stainless Steel 1457 kg |-
8 2 _[000.008 Eccentric Brass, Soft Yellow 0,058 kg
9 | 2 |000.009 Eccentric Trap Steel 0,068 kg
0 | 2 [000.010 Crank Steel, Hild 0,165 kg
| 2 |ooo.om Crosshead Brass_Soff Yellow [0,038 kg
f 12 | 2 [00001Z Rocker Bearing Brass, Soft Yellow [0030 kq |,
T | 2 (000013 Rocker Bearing Stud [Brass, Soft Yellow 0,009 kg
1. | 2 [000.0% Valve Fork [Brass, Soft Yellow 0,009 kg
B | & [000015 Cylinder Piping Connector  [Brass, Soff Yellow [0,003 kg
M6x0.5
1% | & |000.0%6 Piping Connector Méx0,5 Brass, Soft Yallow [0,006 kg
-1 Female -
17 | 1 |000.017 SteamPipe Exit (Copper 0,066 kg
1 | 1 [000.018 SteamPipe Enfry (Capper 0,064 kq |
19| 2 |000.019 Crank Screw Steel 0,005 kg
20 | 3 [000.020 PipeRack Steel 0,041 kg
" 71| 2 [150 2341 - B - 3 x 10_|Clevis pin Steel 0,001 kg
72 | 2 |OIN EN IS0 1234 - 0,8x6 [Split Pin Steel 0,000 kg
23| 2 DN G13 - M2« 3 Hexagon Socket Sef Screw |Steel, Mild 0,000 kg
2, | 7 [ONGI5 - M3« 10 Hexagon Socket Sef Screw |Steel, Mild 0,000 kg
25 | 10 |OIN 128 - Ak Spring Washer Steel, Mild 0,000 kg
26 | & [ISO 10642 - M& x 10 |Hexagon Sockef Steel 0,001 kg
-B Countersunk Head Screw
27| 8 |ISO 4762 - Mk x 16 Hexagen Socket Head Cap  [Stainlass Steel, 440C|0,003 kg
Screw
26 | 2 [IS0 4034 — M5 Hex Nut Steel 0,002 kg
23 | 7 |IS0 8734 4 x 26 — A [Parallel Pin Steel 0,003 kg
o 30 | 2 |OIN 15B7 - Ma |Hexagen Domed Cap Nuts__|Steel, Mild 0,002 kg |
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PARTS LIST
ITEM|QTY| PART NUMBER DESCRIPTION MATERIAL
1 1 1001.001 Cylinder Aluminum-6061
2 | 1 ]001.002 Valve Plate Copper
3 | 1 ]001.003 Steam Chest Aluminum-6061
4 | 1 ]001.004 Steam Chest Cover Aluminum-6061
5 | 1 ]001.005 Cylinder Head Aluminum-6061
[ 1 [001.006 Cylinder Cover Brass, Soft Yellow
A—+ 7 [ 2 [001.007 Cylinder Foof Steel
8 | 1 ]001.008 Piston Stainless Steel
9 [ 2 |001.009 Piston Ring Stainless Steel
10 | 1 /001.010 Piston Rod Stainless Steel
T 1 1 1001.011 Packnut Valve Brass, Soft Yellow
12 1 1001.012 Packnut Piston Brass, Soft Yellow
13 | 1 /001.013 Slide Valve Rod Stainless Steel
146 | 1 |001.014 Steam Chest Slide Valve Bronze, Soft Tin
! K 15 | 12 |DIN 128 - A4 |Spring Washer Steel, Mild
16 | 1 |DIN 128 - AS |Spring Washer Steel, Mild
17 | 12 (ISO 4762 - Hexagon Socket Head Cap Screw |Stainless Steel,
ML x 12 440C
18 | & |ISO 10642 - |Hexagon Socket Countersunk Steel
1 ML x 25 Head Screw
| 19 | 1 [ISO 4032 - MS |Hex Nut Stainless Steel,
\ 440C
A
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Puc.8. O6pasipl uepTexeit A1 TBOPUYECKOTO 3aaHHS.



Puc.9. 3D monens cOOpKH.

IlepeyeHb KOMILIEKTOB 3aIaHUM.

1. KomnuiekT 3ananmii o pasaeny «Haueprarenbnas reomerpus» (OINK-2):

1.1. KoHTpoasHbIe pabOTEI
Tema: [lozunmonnslie 3anauu, Bapuant 1...30
Tema: Merpuueckue 3anaun, Bapuant 1...30

1.2. PacueTHO-Tpaduueckue paboTbl

Tema: [lepeceuenue mnactus, Bapuasrt 1...60

Tema: Merpuueckue 3anaun, Bapuant 1...60

Tema: Ilepeceuenre KpUBOJIMHENHBIX TOBepXHOCTEH, BapuanT 1...90

2. Kommuiekr 3aganuii no pasueny «n:xxeHepuas rpapuxay (ITK-2)
2.1. IIpoekmoHHOE YepUeHHE

2.1.1 KoHTpoibHbIE pabOThI

Tema: Ilo 1ByM BHJ1aM OCTPOUTH TPETUH BUA, BapuaHT 1...38

2.1.2 PacyetHo-rpadguueckre paboTsl

Tema: Bugpl — «IlocTpoenue 3cku3a Moenu Ha 6-Th BUJIOB», BapuaHT 1...36

Tema: Buapl — «I1o 2-M BuIaM MocTpouTh TpETUi», BapuaHt 1...36

Tema: Pa3pessl — «IlocTpoenue 3ckn3a MoJeNu Ha pa3pesbl», Bapuanrt 1...70

Tema: Paspess — «[Toctpoenne 3¢ npoexiuu 1o 2™ 3a1aHHEIM C Pa3pe3aMu.
W3omerpusi», BapuanT 1...55

Tema: Paspess — «IToctpoerne 3% nmpoexiuu o 2™ 3a1aHHBIM ¢ paspe3amu. JJuMeTpusy,
BapuaHr 1...55




2.2. MammmHOCTPOUTENIBPHOE YepUeHUe

2.2.1. KoHTpOJIbHEIE PaOOTHI

Tewma: [1o neranupoBKe BBHIOIHUTH paOOYHi YepPTEK AeTalu, BapuaHT 1...25

2.2.2. PacuetHo-rpaduueckne paboTsl

Tema: OCHOBHBIE MAIIMHOCTPOUTENBHBIE IETAIN — « DCKU3bL: BaJl, IIECTEPHS, IPYKUHA,
Bapuar 1...90

Tema: bonToBoe U mINUIeUHOE COEAUHEHNE — « DCKU3BI: 00JITA U IIMTUIBKI;
«COopouHas equHHIIa OOJITOBOTO M IIMHUICYHOTO COSMHEHU», BapuaHT 1...90

Tema: COopouHas equHuIa — «ICKU3BI JIeTaIe COOPOUHON €aMHUITBDY;

«Yeptex obmero Buna coopouHoit enuuuipl. Crenudukanus», Bapuanrt 1...200

Tewma: JleranupoBka — «BpIMoTHEHUE TNIAHUPOBKHA U pabOYMX YepTeker 6-TH JeTaleiy,
BapuaHr 1...50

3. KommuiekT 3ananuii no pasaeny «Komnblorepuas rpaguxay. (IIK-2)

3.1. UrpoBoe npoekTupoBaHue.

Tema: MoaenupoBanue aetaiei u cOopok, Bapuant 1...10
3.2. TBopueckoe 3a1aHue.

Tema: MoaenupoBanue aAeTayiei u cOopok, Bapuast 1...10
3.3. KonrposabHbie paboThl

Tema: MoaenupoBanue aetaiield 1 cOopok, Bapuant 1...30.



