MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.7 HauepraTenbHast reOMETpHS U WH)KEHEpHas rpaduka

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

11.03.2024 r.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(ceranbHOCTD)

11.03.03 KoHCcTpyrpoBaHHE U TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTB

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HpOGKTI/IpOBaHI/Ie N TCXHOJIOTUSA 3JICKTPOHHO-

HaHpaBHeHHOCTb

BBIYHMCIIUTCIIbHBIX CPCIACTB

Kypc 1

Cemectp 1,2

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

180/5

54

18

72

6

72

30

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanbHOCTH) 11.03.03 KOoHCTpyHpOBaHUE M TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB

[TporpamMmmy cocTaBuIu:

HI'ul’ COTI'JTJACOBAHO 0O.A. MouceeBa
3aBeAYIOIIHN Kadeapoit ¢ yaeHou
CTETICHBIO KaH/H/1aTa HayK
(TOTKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa nauepratenbHoli reoMeTpuu U rpaduku

(HammMeHoBaHUe Kadeaphl)
26.01.2024 poTokoJ Ne )

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO O.A. Mouceesa

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIECH(MH )
kadeapoi(amn).
COOTBETCTBYVYET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO T.C. bykanosa
(M1.0. ®amunus)

[Ipencenarens MeTonudeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

nn

Okcnept(sl): CtpeneroB Anekcanp Pomanosud, riaasuslil nnxenep OO0 "HIID "Meta-Xpom

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 12.03.2024 r.
Crnermmamuct yueObno-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HaAHMsA: 3HAET CIIOCOOBI KOHCTPYUPOBAHUS
Cnocoben MMOMCK HEOOXOUMOM JIJIsl [pa3JIMUHBIX T€OMETPUUECKUX IIPOCTPAHCTBEHHBIX
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHONH |O0OBEKTOB (B OCHOBHOM - IOBEPXHOCTEH)
MIOUCK, 3a1aun HHOPMALUK, eé |YMeHHsl: YMEET pelarh 3aa4u 00paOOTKM JaHHBIX
KPUTUYCCKHIA KPUTHYECKHUM aHAIIU3, C IIOMOIIBIO COBPEMEHHBIX UHCTPYMEHTAIbHBIX
aHAJIN3 U CUHTE3 |00001eHE U CpEACTB; NIPUMCHSTH HHTCPAKTUBHBIC rpacpnqecxne
MHpOpPMALIUK,  |[IpejacTaBlIeHUE Ha CHUCTEMBI JIJIs1 BBIITOJIHEHUS U PETaKTUPOBAHUS
MPUMEHSTh OCHOBE 3HaHUU M300paKeHUI 1 YepTeKer
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKM: Biajgeer COBpeMEHHBIMU IIPOrPAMMHBIMH
MOAX O, IS JTUCLUIUINH U CpencTBaMu NOATOTOBKUA KOHCTPYKTOPCKO-
peleHus COBPEMEHHBIX TEXHOJIOTMYECKOU TOKYMEHTalUH
MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX
3a71a4 TEXHOJIOTH
YK-1.2 3HAHMsA: 3HAET CIIOCOOBI MOJYUYECHUSI PA3IMYHBIX
CucremaTuzupyer reOMEeTPUYECKUX MPOCTPAHCTBEHHBIX OOBEKTOB
00HapyKEHHYIO YyepTekel Ha ypoBHE rpaduuecKkux Mojenen
UH(OPMAIIHIO, yMeHHusi: YMeeT IPUMEHATh HHTEPAKTUBHBIC

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

rpauecKue CUCTEMBbI JUIsl BHITIOTHEHUS U
penakTUpOBaHUS U300pakeHUHN U uepTeken
HaBbIKH: [10iTydaeT HaBBIK MOJB30BAHUS YEPTEKOM,
CXEMOM, KaK OCHOBHBIM KOHCTPYKTOPCKHAM
JIOKYMEHTOM U KaK CPEICTBOM BBIPAKEHUS
TEXHUYECKON MBICIIU

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cCUTYyalllH
Ha OCHOBE CHCTEMHOI'0
M0/IX0/1a M| KPUTHYECKOTO
aHaJM3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3HaHMA: 3HAET NpaBUJIa pa3pabOTKH U BBITOJIHEHUS
TEXHUYECKOH JIOKYMEHTAIlUU B COOTBETCTBUU C
COBPEMEHHBIMU TPEeOOBAaHUSAMHM U CTaHAAPTAMU
yMeHHs1: YMEET pelaTh 331a4u pa3padoTKu
TEXHUYECKOH IOKyMEHTAllUU COBPEMEHHBIMU
TEXHUYECKHMH U TPOTPAMMHBIMH CPEJICTBAMU;
CTaBUTh 3a7]a4l U HAXOJUTh PellIeHUe X B o01acTu
pa3pabOTKN MPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTaLuU

HaBbIKH: CIIOCOOEH K aHAJM3y U CUHTE3Y
IPOCTPAHCTBEHHBIX (POPM M OTHOIICHUH, H3YUEHUIO
CHoco0OB KOHCTPYHUPOBAHUS Pa3IMYHBIX
F€OMETPUUYECKUX MPOCTPAHCTBEHHBIX OOHEKTOB (B
OCHOBHOM - ITOBEPXHOCTEH ), CTOCOOOB MOIYYEHUS UX
yepTexkei Ha ypoBHE rpaduueckux Mojeneii u ymeer
pelaTh Ha 3TUX YepTeKax 3aJauu, CBI3aHHbIE C
MPOCTPAHCTBEHHBIMU O0BEKTaMH H UX
3aBUCUMOCTSIMH.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT




JucnumnamHa otHOCUTCS K 00s3aTenbHO# yacTu OIIOIN.

JucuummHa siBisieTcst 00s3aTeIbHON

Jns  mpomomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByomux aucuuiini: Madopmannonnsie texnomoruu (YK-1)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOHM /il MPOJOJDKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETCHIIMA B CIAYIOIMIUX TOCYIapCTBEHHOW WTOroBoi arrecranuu B (opme: IloaroroBka k
cllave | cj1ava rocyapcTBeHHoro sk3amena (YK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMHU TEXHOJOTUSAMU SIBISIFOTCS: TPAKTUYECKHE U J1abopaTOpHBIE
3aHATHS, IPOLEypbl CAMOOOYUYCHHUS

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHUs HalpaBleHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTUH: 3a/1aHus, THPOPMALIMOHHEIE

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

. Konuuectso | Dopmupyembie
Bubl 1 TeMBbI 3aHITHIA

4acoB KOMIIETESHIINH
Pa3znen I. HauepraTeanbHasi reoMeTpus 40 VK-1
ITpaktnueckoe 3auarue. BBEJIEHUE. ITPE/IMET 2

HAYEPTATEJIbHOM TEOMETPHUM. ITPOELIUPOBAHUE -
OCHOBHOM METOJT HAUEPTATEJIbHOM TEOMETPUH.
OBPATUMOCTD UEPTEXA. Onpenenenue HauepTaTeIbHON
reoMerpun. Mictopust pa3BUTUS AUCLHUIUIMHBI, €€ POJIb U MECTO B
MHXXEHEPHOW MOATOTOBKE cnenuanncToB. [IpoennpoBanue -
OCHOBHOW METOJ| HauepTaTeabHON reomeTpun. LlenTpansHoe
pOeMPOBaHUE U ero cBoiicTBa. HecoOCTBEHHBIE 37IEMEHTHI.
[TapannensHOE TpOEMPOBAHKE U €r0 CBOMCTBA. [IpsamMoyronbHOE
npoenypoBanue. O6paTUMOCTh YepTeka.

JlaGopaTtopHast pabota. OO01IMe MpaBIa BHITOJTHEHUS YepTEKEH 2
Konctpykropckas nokymenraius. TpedoBaHus K 0(OpMICHHIO
yeprexen. Ctangaptel ECK/. 3amanue no reoMeTpuaecKkoMy
yepueHuio PI'P1.

[Tpaktnueckoe 3ausatue. U3OBPAJKEHUE TOYKU u npsimoit HA 2
KOMIIVIEKCHOM YEPTEXE MOHXA. Yeptex Toukn Ha 2 1 3
I0CKOCTH npoekuuid. [ToctpoeHne yeprexa TOUKH MO €€
koopanHaTaM. Kiaccudukariyst npsiMbIX.

JlaGopaTtopHas pabota. 3agaHue u n300pakeHne TIOCKOCTH Ha 2
yeprexe. [[puHaIe;kHOCTh MPSMON U TOYKH TUIOCKOCTH (pelieHue
3amau). M3o0paxxeHne AByX MPSMBIX Ha YEPTEKE: MapauIeIbHbBIX,
MePeCeKarINXCs U cKpenuBaronmxca. KoHkypupyromme TOYKy.
MHOTOTrpaHHUKH.

ITpaktueckoe 3ansatue. [IO3UIITMOHHBIE 3AJTAYN 6
Muororpanauku. [ToBepxHnoctu Bpamenus. [IpuHagiexxHoCTh
TOYEK U JIMHUI MOBEPXHOCTH MHOTOTpaHHUKa. [[pUuHaIeKHOCTD
TOYEK U JMHHUN MOBEPXHOCTAM KOHYCa, Chepbl, MUPAMUIbL.




Ilepecedyenne noBepxHOCTEN

JlabopaTtopHast pabota. Pemenue 3a1a4 Ha TOCTPOCHUE JIMHUHU
nepeceueHus MOBEPXHOCTEH CIIOCOOOM TUIOCKOCTEH YPOBHSI.
UYacTHbIC clTyyau IepeceYCHHs TOBEPXHOCTEH.

3anaHus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
KP, PT'P

3ananus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

3aganue 1o reomerpuyeckomy uepuenuro PI'P1.

PT'P2.1. Beipe3 oTBepcTHsi B TeOMeTprudecKoid purype
(MHOTOTpaHHUKH). Jluct 1

PI'P2.2. Beipe3 oTBepcTHsi B TeOMEeTpUIecKoid purype
(moBepxHoCTH Bpatienus). Jluct 2, 3

PI'P3. IlocTpoeHne IMHUN ITIEPECEUCHNS TIOBEPXHOCTEMN.

20

Pasznea 11. IIpoekninoHHOE YepUeHHe

32

[Ipaktuueckoe 3anstue. 'OCT 2.305-2008 “U30BPAXEHUS -
BUJbI, PASPE3bI, CEHEHU ™. [IpaBuna BeIOIHEHUS],
n300paxeHus U KiaccubuKalrs BUIOB.

Jlabopatopnast padora. [OCT 2.305-2008 “U30OBPAXEHUA -
BUJIbI, PA3PE3bI, CEHEHHMA™. ITocTtpoenue yeprexka rpymnisl
T€OMETPUUYECKHX TEJI.

[Ipaktuueckoe 3ansitue. AKCOHOMETPUYECKUE
[TPOEKIUMU. [TocTpoeHnre n3oMeTpuuecKoil aKCOHOMETPUIECKOM
npoekuuu. CyIHOCTh c1oco0a aKCOHOMETPUUECKUX MPOCKITUH.
Koadduruentsr nckaxenus. CtannapTHbIE BUIbI
AKCOHOMETPUYECKUX NPOEKIIMI.

Jlabopatopnast pabora. AKCOHOMETPUUYECKUE ITPOEKIINN
[TocTpoeHne n30MEeTPUYECKO aKCOHOMETPUIECKON TTPOEKIINU
reomerpuueckux puryp. Penrenue 3agadq.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBIIIOJIHEHUE
KP, PT'P

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP, PT'P

PI'P 4. "IlocTpoeHnue yeprexa rpymnisl FEOMETPUUECKUX TEN U
M30METPUYECKON MpoeKuu"

PI'P 5. "IlocTtpoenune ceueHuii netaan’

16

Wnas koHTakTHas paboTa: BHIMOJIHEHHE KOHTPOJIbHON padoTHI,
KOHCYJIbTALIUU

IloaroroBka K SK3aMeHY

30

IIpoBeneHne dK3aMeHa

YK-1

2 cemecTp

Buasl 1 TeMblI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Paznea I11. Mu:kenepuasi rpaguka

72

JlaGopatopnas padora. YEPTEX AETAJIN 1
AKCOHOMETPUYECKUE ITPOEKIINMN. TTocTpoenune
U30METPUUYECKON aKCOHOMETpHUUYEeCKOr MpoeKuu. CyIIHOCTb
croco0a akcoHOMeTprIecKuX npoekmnuii. KoaddurmenTor
ucKaxeHusi. CTaHIapTHBIC BUbl aKCOHOMETPUUYECKUX POCKIIHH.

2

JlaGopaTtopHas pabota. [IpaBuia BeITIOTHEHUS, U300paKCHHIA.
[TocTpoeHne TpeThero N300paskeHus! IETaIH 110 IBYM 33JaHHbBIM.
KoutponnHas pabota no teme "[IpoekinonHoe uepuenue'.

YK-1




Jlabopatopnas padora. Coenunenunst neraneii. U3OBPAXXEHUE 1 2
OBO3HAYEHUE PE3bb. OcHOBHBIE 3JIEMEHTHI pE3bOBI.
Knaccubukaums pe3pd. M300paxkeHne pe3nr00BLIX COSTUHEHHIA.

JlaGopaTtopHnast pabota. DckuzupoBanue. [IpaBuiia mocTpoeHus 4
3CKHU30B. BhINOIHEHNHE 3CKM3a JeTalu TUIa "mTynep" ¢ HaTyphl.
IIpocTaHoBKa pa3MepoB.

JlaboparopHas pabota. DckuzupoBanue. [IpaBuia nocrpoenus 2

ACKU30B. BhInonaHeHne scku3a aetann Tumna "railka’ ¢ HaTyphl.
ITpocTaHOBKa pa3MepoB.

JlaboparopHas padota. Coznanue TpexMepHOi MoieT U pabodero 4
yeprexa geraad “‘mrynep”’ 8 KOMITAC 3D.
Jlabopatopunast pabora. CBOPOYHBIE YEPTEXU 1 4

JNETAJIMPOBAHMUE. Ytenne cO0poyHOTO YepTexKa.
Crerndukanus. Pabodne uepTexu U 3CKHU3bI AeTaleil. Y CIIOBHOCTH
U YIPOLIEHUsI IPY BHIIOJIHEHUH COOPOYHBIX YEPTEKEH.

JlaboparopHas padota. Co3anue TpexXMepHOU MOIETH COOPOIHOTO 4
COCJTMHEHMUSI.

JlaboparopHas padota. Co3iaHue KOMIUIEKTa KOHCTPYKTOPCKOM 2
nokymenTtauuu B nporpamme KOMITAC-3D. UnauBuyanbHOe

3aj1aHue 1.

JlaGopaTtopnas pa6ora. UTEHUE UEPTEXA. Beimonnenue 6
ICKHM30B JIeTaJIel cO COOPOYHOI0 YepTeka Ha OYMaKHOM HOCHTEIIE.
JlaGopatopnas pabora. UTEHUE UEPTEXA. Beimonnenue 4

ANEKTPOHHBIX MOJENEHN AeTalel N0 CO3JaHHbIM PAHEE ICKU3aM U
OJIYYEHHNE aCCOIMATUBHBIX YEPTEKEN.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KP, PI'P

1. Buasl coennHenuit neranei

2. Pe3b0bl ¥ pe3b00BbIE COEMHEHUS.

3. Dcku3upoBaHUeE.

4. Tloctpoenue nBymepHoro ueprexa B cuicteMe KOMITAC 2D
JieTaiel, BBIOJIHEHHBIX U3 JIMCTOBOTO MaTepHara.

5. TpexmepHoe MoaenupoBanue. J[peBo Moaenu. ICKu3bl U
OCHOBHBIE ONIEpalliU CO3/1aHUs MOJIETH.

6. Coznanue mozenu aeranu "Kopmyc" (omepaiius BbIJaBIHBaHHE).
7. Coznanue paboyero ueprexa 1o TpeXMEpHOH MOJENH.

8. Co3znanmne mojeneit coopok. Hactpoiika anumanuu.

9. Pa6ota ¢ npunoxenueM "KOMITAC- snektpuk". 36

MHast KOHTaKTHas paboTa: 3a4eT 0

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3zyuenne nucumrinsbl "HauepraTenbHas reoMeTpus U WHXKEHEpHas rpaduka’ peKoMeHAyeTcs
HayaTh C O3HAKOMJICHHUsS C pabouell MpOorpaMMoi, €€ CTPYKTypOd M CoJAepKaHUEM pa3IelioB.
VY4eOHbIil MaTeprall CTPYKTYPUPOBaH, W3YUeHHE AUCLMILIUHBI OCYIIECTBISETCS B TEMaTHYECKOM
MIOCJIE0BATENBHOCTH.

[TonroroBka K 3aHATHAM CEMHUHAPCKOr0  THIA BKJIIOYAET O3HAKOMJIEHWE C  IUIAHOM
NPaKTUYECKOTO WM JJAOOPAaTOPHOTO 3aHATHUS; BBINOJHEHHE OMAIIHEro 3aJaHus, paboTy ¢
yueOHOM M y4yeOHO-METOJUYECKON JIMTEpaTypoil, HAyYHBIMH W3JAAHUAMU M DIIEKTPOHHBIMU
00pa3zoBaTeNbHBIMUA pECypcaMH, PEKOMEHJIOBAaHHBIMU pabodeil MporpaMMor TUCITUTIIAHBI "
Haueprarenbnas TeOMETPHUSL u HMH)KECHEpHas rpaduka’.
CopneprxaHue caMoCTOSTEIbHOI PadoThI orpeessercs padoueit mporpaMMon JUCUUIUIMHEL



HauepratenpbHass reoMeTpusi U UWH)XEHepHas Trpaduka’, OLEHOYHBIMH U METOJUYECKUMHU
MaTepuajamMH, 3aJaHUSAMH M yKa3aHWsAMHU mpenoaaBarens. CaMmocTosTenbHas padoTa MOXKET
OCYIIECTBIISITECSL B AyJUTOPHOM U BHeayAMTOpHOW (opmax. DPPEeKTHBHBIM CpPEACTBOM
OCYIIECTBIICHUS ~ CaMOCTOSITEIbHOM  paOOTHI ABNSETCS  AJEKTpOHHAas  UMHGOPMALMOHHO-
oOpa3oBaTenbHas cpelja YHHBEpCUTETa, KOTopas oOecredyuBaeT JOCTyl K 00pa3oBaTelbHOM
nporpamMme, pabodeil nporpamme IuCHUIUIMHBI "HaueprarenpHas reomMeTpus W HMH)KEHEpHas
rpaduka", K SJIEKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, MPOGECCHOHATBHBIM 0a3aM JaHHBIX W
nH(}OPMaLMOHHBIM CIIPaBOYHBIM cUCTeMaM u OHJIAMH-KypcaM.
N3yuenne mucnumumabsl "HauepraTenbHas reoMeTpusi M HMHXKEHEpHas Tpaduka" BKIOYAET

BBIMIOJIHEHHE pacy€THO-Tpaduyeckux pador,

KOHTPOJIBHBIX paboT,

MPAKTUYICCKUX Sa,Z[aHI/Iﬁ

u 1a00paTOPHBIX pabor.
[lepuomuvHOCTh  MpOBEACHUSA, (GOPMBI  TEKYIIETO  KOHTPOJIS  YCIIEBAEMOCTH, CHCTEMa
OLICHMBAHUS ~ XOJa OCBOCHHS JUCIMIUIMH  MpPEACTaBICHbI B  paboueil  mporpamme.

CDOpMOﬁ HpOMeX(YTOHHOﬁ arrecrauuym 1m0 JUCHMIIIINHC

"HaueprarenbHas reoMeTpus |

WHXXCHEepHAas Tpaduka" sSBISICTCS SK3aMEH B IIEPBOM CEMECTPE U 3a4€T BO BTOPOM CEMECTpE.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIUYECKOE 0OecIeueHne

YYEBHO-METOINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI M3 JBHHH, HMCIOIIMXCA B
n/m OuOJIHNOTEKE, MITH
AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHUW A
1. |[Cepra, I'. B. UnxenepHas rpaduka [DnekTpoHHbIN pecypc]

: yueO6nuk / I'. B. Cepra, 1. U. Tabauyk, H. H. Ky3nenoga. 2-
e u3f., ucnp. u pon. Cankr-IlerepOypr: Jlans, 2022. - 228 c.
ISBN 978-5-8114-2856-4.

https://e.lanbook.com/book/2
12708

2. |Cepra, I'. B. HaueprarenpHas reomerpusi [DIEeKTpOHHBIN
pecypc] / Cepra I'. B., Tabauyk W. 1., Ky3ueroBa H. H. 3-¢| https://e.lanbook.com/book/2
3., ucnp. u gomn. Cankt-IlerepOypr: Jlans, 2022. - 444 c. 12579
ISBN 978-5-8114-2781-9.

3. |bakynmHa, Hpuna Pudarosha. Nuxenepnas " 15/
kommbioTepHas rpapuka. KOMITAC-3D v17 [Tekct] :| https://portal.volgatech.net/b
yuebnoe mocobue / M. P. Bakynuna, O. A. MouceeBa, T. A.|ooks/Bakulina_Inzhenernaya
[Monymmunaa; MUHUCTEPCTBO HAyKU W BbICIIEro oOpaszoBanus| _I_kompyuternaya_grafika_
Poccuiickoit  ®deneparun, DPIBOY BO "Tlosomxkckuit| KOMPAS-3D_v17 2020.pdf
rOCyJapCTBEHHBIM TEXHOJIOTUIECKHUH yHUBEpcHTET".

Womkap-Ona: III'TY, 2020. - 79, [1] ¢. ISBN 978-5-8158-
2199-6. Dx3emMmusapsl: Bcero 15.
4. |bakynuna, HpunHa Pudarosna. WNuxenepHas u 1/

KOMIIbIOTepHAs Tpaduka. ICKU3UPOBAHUE M MOJECTUPOBAHUE
[Tekct] : yue6noe mocobme / M. P. bakynuna, FO. M.
bynnakoBa, O. A. MouceeBa; M-Bo 00pa3oBaHMs M HayKu
Poc. ®enepanun, ®PI'BOY BO "IloBomk. roc. TeXHONI. yH-T".
Womkap-Oma: TITTY, 2023. - 94 ¢. ISBN 978-5-8158-2343-3.
OK3eMIUIIPBI: Bcero 1.

https://portal.volgatech.net/b
ooks/Bakulina_Inzhenernaya
_i_kompyuternaya_grafika_
Eskizirovaniye_i_modelirova
niye_2023.pdf

IMPO®PECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITPABOYHBIE

CUCTEMBI

CrnpaBouHo-nipaBoBas cucreMa KoHcynpTanT+

http://www.consultant.ru




2.

[IpodeccuonanbHbIe CITpaBOYHBIE CUCTEMBI TeXdKCcepT

http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHHYECKast 6a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pado-
ThI U IIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 226 (1) Hocka aymutopras 1000*1500 (1),[Microsoft Windows

KommtekT yuebHoit mebemnu (1) Enterprise, CnpaBouHas

paBoOBas cucrema

"KoHcynbTaHT [Tmroc",

Microsoft Office

Standard, Arent Dr.Web,

Komruiekt I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommekt 10

JUISL PEIIeHUsT OCHOBHBIX

MOJIb30BaTEIbCKUX 3ajad,

[Tnarpopma  nanoCAD,

KOMITAC-3D V19,

nanoCAD UnxeHepHslit

BIM

2. 315 (1) Kommiext yue6HOM Mebenn (1) Microsoft Windows

Enterprise, CrnpaBouHas

paBoBas cuctema

"Koncynprant  Ilmroc",

Microsoft Office

Standard, Arenr Dr.Web,

Kommnekt I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio
Enterprise, Kommnext 1O
JUISL PEIIeHUsT OCHOBHBIX
MOJIb30BAaTEIbCKUX 3ajad,
[Tnatdpopma  nanoCAD,
KOMITAC-3D V19,
nanoCAD HWuxeHepHBbIi
BIM

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIAIUIMHBL ®OH]T OLIEHOYHBIX
CPEJICTB

Kpurepnn onieHHBaHNA HHIMKATOPOB TOCTH)KEHUS KOMIICTCHIIMN HAIIPABIICHBI HA!
- YCBOEHHE TEOPETUUECKOro Marepuana (00beM 3HaHHH, TTTyOHMHA YyCBOCHHMS ), IPETyCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual ('-ICTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkana olleHUBaHUS MPEICTaBlICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH Hlxana
Kpurepuu onenuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETCHIINH
IToporosslii OOyyaromuiics UMEET 3HaHUA OCHOBHOIO  MaTepuaia,|3auyTeHo
YPOBEHb IPOSBISAET YMEHHME JIOTMYHO €ro u3jararb, HO MOXET
JIOTyCKaTh ~ HETOYHOCTM B WU3JIOKEHUU  MaTepuana,
HEIOCTaTOYHO MpaBWIbHbIE (OPMYJIUPOBKH, HCIBITHIBAET
3aTPyHEHUS B BBIIOJIHEHUH IPAKTUYECKUX 3aaHUN

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJb YCHEBAEMOCTH OOECIeYUBAET OICHUBAaHHE XOJa OCBOCHUS IUCUUIUIMHBI
(MOyJs1) U IPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOIMH PEUTUHIOBOIO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapToil JucuuIUIMHbL. llopsoKk cocTaBiieHHs TEXHOJIOTMYECKOM KapThl M
QITOPUTM  TPOBENEHUS MPOLEAYpbl OLICHMBAHMS BHUJOB  JESATEIBHOCTH  OOy4arouiuxcs,
HAIPaBIIEHHBIX HAa OCBOCHHME 3HAHWUW, yMEHUN, HABBIKOB W/ WJIM OMbITA JAEATEIHHOCTH, IO
HaKOIUTEILHON CUCTEME B OaJljlaX yCTaHaBIMBaeTcs nojioxkeruem o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00yJaromuXCst
[TpomexxyTouHasi aTTecTanusi oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yNbTaTOB OOy4YEHHS
[0 TUCIUIUIMHE (MOZYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpuMmeppl THUIOBBIX KOHTPOJIBHBIX 3aJaHui U3 0a3bl (OHJA OLIEHOYHBIX CPEACTB 10
o0pa3oBaTeNbHON IpOrpaMMe.

Mpumep 6uneta NpomMmeXXKyToOUHOM aTTecTaumm (dK3ameH)

TeopeTuuecknii Bonpoc (fonyckaeTcs nNpoBefieHMe MO TEeOPeTUUEeCKOW YacTU TeCTUPOBaHUA B
3/1eKTPOHHOM KypCe WIN OHJIaliH-KypCce):

1.

MocTponTb NpoekLnn ToUeK Mo 3agaHHbiM koopaunHatam: A (20, 10, 15); B (10, 0, 25);C (0, 20, 10).
Kakas 13 Touek Hanbonee yganeHa ot naockocti [117?

2.

MocTponTtb ceveHne Gurypbl NAOCKOCTLIO (YepTeX K 3ajade npuaaraercs).

3.

MocTpouTb Npoekunmn Bbipesa (YepTex K 3aZade npuiaraeTcs).

4.

HOCTpOI/ITb JINHWIO nepecevyeHna 3ajaHHbIX HOBerHOCTeVI (l-lepTe>K K 3aja4e npvmaraeTc;l).



Mpumep 6unera NnpomeXKyTouHOW aTTecTaumm (3auer)

CraHgapTbl ECKA. TOCT 2.307-68 «/1306paxeHus. Buabl, pa3pesbl, ceueHns».

PewnTb cnepyrowme sagaun:

3agzaua 1. JlocTpouTb TpeTuii BUA. BbINoNHNTL NonesHble pa3pesbl. HaHecTn pa3mepsi.

3azava 2. BbINoAHUTL pe3bboBOE COeANHEHNE AeTanel.

3aszaua 3. Co3paHune TpexMepHOM MOAENN U YepTexa AeTanan no 3ckmsy. Vicnonbsyetca CAMP.

HepequL BOITIPOCOB AJIA IMTPOBEACHUA HpOMe)I(YTO‘{HOIZ aTTcCTaluu

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bonpocbl gna noaroroBku K sk3ameHy(l cemecrtp).

Bunapl npoeuymposaHms.
MpsMoyronbHbin YyepTexx. OBpatMMOoCTb UepTexa. JBYXKapTUHHBIN U TPEXKAPTUHHBIN YepTexn.

3agaHve Ha YyepTexe NpAMbIX. [TPMHAANEXHOCTb TOUKM NPAMONA. MNprU3HaK NPAMbIX YPOBHS U
npoeLnpyoLWwmnx NPAMbIX Ha YepTexxe. B3anmHoe nonoxeHve npsamblx.

3asaHve Ha yepTexe nNaockocTer. MprUHaANeXHOCTb NPAMON NAOCKOCTU. MPUHaANEXHOCTb
TOUKM NNOCKOCTU. BbipoxxaeHHas npoekumsa naockoctu. Cnesbl MAOCKOCTH.

MepeceueHne reoMeTpuyeckmnx Guryp Npu YacTHOM PacrnoNOXKEHUN OAHON U3 HUX.
MNepeceyeHmne NpsMOn OBLLErO NONOXKEHMSA C NMAOCKOCTbIO OBLLErO MOIOXKEHUS.

OnpegseneHne HaTypasbHON BEANYMHbI OTpe3Ka (CNocob NPSMOYroNbHOro TPeyroabHMKa).
MepneHAVKYAAPHOCTb NPAMOW M NAOCKOCTW. [TepneHanKyNSpHOCTb MAOCKOCTEN.

Cnocobbl npeobpaszoBaHus YepTexa.

MHOrorpaHHuKu.

lNoBepxHOCTW BpaLLEeHWS.

MocTpoeHne anHMM NepeceyeHns nosepxHoctern. Cnocobbl MOCTPOEHMS.
MeTpuueckne 3agauv.

Brabl KOHCTPYKTOPCKOW JOKYMEHTaLMK.

OcHoBHble nonoxeHus FTOCT 2.301 — 68 «Popmartbl», FTOCT 2.302 — 68 «MacwTtabbi», FOCT 2.303
- 68 «JInHnm veptexa», FOCT 2.304 — 81«LUpundTbl UepTexHble».

FOCT2.305 — 2008 «306paxkeHuns — BUAbI, pa3pesbl, ceyeHns». [paBuaa BbINOAHEHWS,
n3obpaxeHua n knaccudukauma Bnaos, paspe3oB. OCHOBHbIE NONOXEHUA.

OcHoBHble nosoxeHnsa MOCT 2.307 — 2008 AkcoHomeTpuyeckme npoekumm. KosppuumeHTbl
nckaxenuns. CTaHaapTHble BUAbI aKCOHOMETPUYECKMX MPOEKLMA. AKCOHOMETPUA MPOCTbIX



10.

11.

12.

13.

reoMeTpuyecKmx Tes.
Bonpocwel 011 nodzomosku k 3a4yemy (Il cemecmp)

FOCT2.305 — 2008 «306paxkeHuns — BUAbI, pa3pe3bl, cedeHuns». [paBmna BbINOAHEHWS,
n306paxeHnsa 1 knaccuukauma BuA0B, paspe3oBs. NocTpoeHne pa3pe3os geTanen.

OcHoBHble nosoxeHns FOCT 2.307 — 2008 AkcoHomeTpunyeckme npoekumm. KospdburumeHTsl
nckaxkeHms. CtaHaapTHbIE BUAbI aKCOHOMETPUYECKMX NPOeKLniA. AKCOHOMETPUA AeTanen.

CoeanHeHNA feTtanen pasbeMHble U Hepa3beMHbIe.

CoepaunHeHue feTanel C NOMOLLbIO pe3bbbl. Knaccndukaums pesbb, napaMmeTpbl pesbobl.
YcnoBHoOe n3ob6paxeHne pesbbbl. YCN0BHOe 0603HaueHWe pe3bobl.

Paboune yepTexu 1 3ckn3bl geTanen. NMocnesoBaTeNbHOCTb BbINMOAHEHNSA 3CKMU3a.
C60pouUHble YepTexu 1 AeTaninpoBaHue.

YreHre cbopoyHOro yepTtexa.

Cneumndukaums.

Pabouuve yepTexm 1 3cKm3bl geTanen.

KoMnbtoTepHble TEXHONOTMW BbiNoaHeHNs vepTexxen. MHTepderic cuctembl KOMIMAC 3D. Tunebi
nokymeHtoB KOMIAC 3D.

TpexmepHoe MogennpoBaHuve. lepeBo MoAenn. ICKN3bl 1 OCHOBHbIE OMepauumn co3aaHns
MoZenu.

Co3gaHune mogenn cbopkm n cbopouHoro veptexa c cucteme KOMIAC 3D.



