YaiikoBckuii pumman
(benepanbHOro rocy1apcTBEHHOr0 010 KETHOr0 00pa3oBaTeIbHOIO YUPEIKACHNA
BEICLIEr0 0Opa3oBaHus
[NepMceKkuil HANHOHAJILHBIH HCC/IEI0BATEIbCKHIH
NOJIHTEXHHYEeCKHH yHuBepcheT

lﬁil MHUHHCTEPCTBO HayKH H BbICIIEro obpasosanus Poccuiickoi ®enepannu

» 0BPA 3 O,
AEEDN
wumlmt‘. %qﬂ

30 yeOHOM paGoTe
j H.B. JloGoB

207r.

PABOYASA TPOI'PAMMA JUCHUITJIMHBI

JucuuninHa: HNHxeHepHasi reoMeTPHsi H KOMIbIOTepHAas rpaguka
(HaMMeHOBaHHe)
®opma o0yueHHst: 04YHO-3204HAas
(ouHag/ouHO-3a04HaA/3204HANA)
Yposenb Bbicuiero oopa3oBaHHs: OakajaBpuaTt
(6akanaBpuaTt/crieLiHaIUTeT/MarHCTPaTypa)
O6was TpyaA0EMKOCTb: 216 (6)

(uacsl (3E))
Hanpasaenune noarorobkn  13.03.02 3DieKTpo3HepreTHka M 3J1eKTPOTEXHHKA

(KOO ¥ HAaMMEHOBaHHE HarpasJ/IeHHs)
Hanpag/ieHHOCTb: JneKTpocHa0KeHHe

(naumeHoOBaHHe 0Opa3oBaTeIbHON NPOrpamMMel)

Ilepms 2072



1. O0mue moroxenuda

1.1, ean n 3aaa4u ANCUMILTIHHBI

Heas AHCIMIIHABLI — TPAOOPETEHUE 3HAHUN HEOOXOMMBIX [UTS BBITIOJHEHUA U
YTCHWS KOHCTPYKTOPCKOHW AOKYMEHTAUWM, a TAKIKE 718 PELICHUS HHIKCHEPHO-
TEXHUUECKHAX 3a/1a4 Ha depTekKax.

3axaun THCHHILUIHHBIL:

- U3YHEHUE Pa3IMUHBIX CHOCOOOB M300PAKEHUS MPOCTPAHCTBEHHBIX POPM Ha TIIIOCKO-
CTH YepTEekKa,

- (hopMHPOBAHHE YMEHHS MOCTPOCHUS OOPATHMBIX YepTEkelt MPOCTPAHCTBEHHBIX 00b-
eKTOB;

- (hopMHMpOBAHUE YMEHUS BBIMOJIHATDL U YUTATh YEPTEKN U APYIYH KOHCTPYKTOPCKYIO
JTOKYMEHTAITIIO,

- (pOpMHUPOBAHKME HABBIKOB Pa3padoTKM U O(OPMIIEHUS TEXHUUECKOW AOKYMEHTALMM,
ABTOMATH3WPOBAHHOTO BHITyCKA KOHCTPYKTOPCKOM JOKYMEHTAIIMH CPEICTBAMH KOM-
NbKTEPHOH rpaduknm;

- (opMupoBaHne JUCIHUIUIMHAPHBIX dacTelt oOmienpodeccnoHanbHO! KOMIIETCHITUN
OllK-1: cnocodeH oCylwecTBAsTh NOMCK, 00paboTKy M ananus MHGPOPMALUK W3 pas-
JTWYHBIX UCTOYHUKOB U TIPEACTABIATE €€ B TpeOyemom dopMare ¢ UCIONB30BAHAEM
MH(POPMALIMOHHDIX, KOMITLIOTEPHBIX H CETEBbIX TEXHOJIOIHH,

1.2. H3y4aemMble 00bEKTHI JUCHUILTHHBI

- CIocoOBI M300pakeHHsI TPEXMEPHBIX TTPOCTPAHCTBEHHBIX (POPM B ABYXMEPHOH TLTOC-
KOCTH 4epTeia;

- CUCTEMBI TEOMETPHUCCKUX 00Pa30B, UX XAPaKTEPHBIC CBOMCTRBA M aHANM3 B3aMMHOIO
PacroioKEHUs B MPOCTPAHCTBE,

- ¢nocoObl MOJTYYEHUS YEPTEIKEH TEXHUUECKNX 00BEKTOB.

1.3. Bxoaubie TpeboBannsa

| He npeaycMoTpeHbl

2. ILnanupyembie pe3yJabTaThl 00YYEHHS 110 THCHHILIHHE

ILnanupyemele pesynbTaThbl
0oDyueHus M0 NUCLUIIUHE
(3HaTh, YMETH, BJIJIETH)

HHJJ,HK&TO]J AOCCTHIKCHNA KOMITCTCHLMH,
C KOTOPBIM COOTHECEHbI IIAHUPYEMbIE
Pe3yIbTATBl OOVIEHNST

CpeacTa OUEHKH

OIK-1.

cnocodeH OCYIIECTBIATh [10-
UCK, 00padoTKy W aHANU3 HH-
dbopMau U3 pPasIHIHBIX HC-
TOYHWKOB W TIPEHCTABNSATE €€
B Tpedyemom (opmare ¢ Mc-
MOJb30BaHUEM  MH(pOpMaLy-
OHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH

NA-1onx-1.

3naer cospemennble HH(POPMALMOHHEIE
TEXHONOTNH U [IPOrPAMMHBIE CPENCTBA,
TpeGOBaHNS K OPOPMIIEHNIO
noxkymenTtauun (ECKJ, ECITA, ECT).
NA-2onk.1.

Ymeer npumeHats cpeactsa nudopma-
LIHOHHBIX TEXHOJOTHIT IJ1st TTONCKA, Xpa-
HeHnst, o0pabOTKH, aHATN3a 1 TIpel-
cTaBneHua MHGOPMAaLHUY.

NA-30nk1.

BiianeeT HABBIKAMH aJTOPUTMH3ALNH
peruenus 3a1au BHITOTHEHNS uepTesketi
C HCNONB30BAHUEM TPOTrPAMMHbBIX
CPEACTB.

TeCTOBBIE  BOTIPOCEH]
pybexxHOro
NPAKTHHECKUE
CKMe paboThl,
nabopatopHele  Tpaduve-
ckue paboThl, MHAUBWIY-
ANbHBIE 33/]aHUA, BOMPOCHI
k nnd pepeHUINpOBAHHOMY
3agety, auddepenunpo-
BAHHBIH 33a4€T MO HUTOram
TEeKyHiero u pydexHoro
KOHTPOJIS

s
KOHTpO.I,
rpaduye-




3. O06beM H BHALI Y9eOHOI! padoThl

Pacnpenenenue
o Beero MO CeMecTpam
Bz yueGnoit pabots! B 9aCax
4acOB
Homep cemectpa
1 2
1. IpoBenenue yueOHBIX 3aHATHIH (BIITIOYAs MTPOBENEHNE TEKYIIETro
KOHTPOJIA YCIIEBAeMOCTH) B (hOPME: 52 34 18
1.1. KontakTHasa aynuropHasa padoTa, U3 HHUX.
- nexuuu (JI) 10 10 -
- naboparoptbie padotel (JIP) 8 4 4
- TIPAKTHUECKHE 3aHSITHS, CEMUHAPE! U (MJTH) Npyrie BUALI 3aHsI- 23 16 12
THit ceMunapckoro Tumna (I13)
- KOHTPOJIb camocTosiTensHoi padorel (KCP) 6 4 2
- KOHTPOJIbHAs padoTa - - -
1.2, CaMocTosTenbHas pabota cTyaeHTos (CPC) 164 74 90
2. [poMexyToIHAS aTTeCTallHs - - -
DK3aMeH - - -
HuddepeHuupoBaHHbIil 3aueT + + -
3auer + - +
Kypcosoii npoexT (KIT) - - -
Kypcosas padota (KP) - - -
OB1ast TPYNOSMKOCTb JHCLUMILIHHbL 216 108 108

4, Coaep:kaHne THCUUTINHDI

O0bem BHeay-
O0veM ayAMTOPHEIX 3a- | OWTOPHBIX 3a-
HaumeHoBaHue pa3nenos AUCLUIIMHBI € KPATKUM CO- HATHIH HATHH
aepkaHueM 10 BUAAM B Hacax O BUNAM B 4a-
cax
a | ap | m3 CPC
1-1i cemecTp
Wmxkenepnast reoMeTpust
KomnnekcHblli uepTesx 2 - 4 14
IIpeoOpasopaHue KOMILIEKCHOTO 4€PTEkKA 2 - 4 15
KpuBbIe JITHUW U TIOBEPXHOCTH 2 - 4 15
AxcoHomeTpus 2 4 - 15
Ilosunnoenneie 3am0a4n 2 - 4 15
NTOT'O no 1-my cemecTpy 10 4 16 74
2-1 cemecTp
KomnetoTepHas rpaduxa
PazpaboTka KOHCTPYKTOPCKOH TOKYMEHTAIIHN - 4 12 90
NTOT'O no 2-my cemecTpy - 4 12 90
NTOI'O no aucuunInAe 10 8 28 164




TemaTHKa IMPHMCPHEIX IIPAKTHICCKHX 3aHATHIT

ﬂ'Nli'_'l HanmeHoBAHHE TEMBbI IPAKTHYECKOTO (CEMHHAPCKOI0) 3AHATHS
1 cemecTp
| Touka, npamas, NJIOCKOCTb HA KOMIINEKCHOM YePTEeIKe
2 | ITIpeoOpasopaHue KOMILIEKCHOIO YePTE KA
3 [TocTpoeHne KPUBBIX JIMHUH
4 | IlocTpoeHNE rPyINBI MOBEPXHOCTEN
5 | CeueHue NOBEPXHOCTH
2 cemecTp
6 | OcBoeHne rpadIecKoTo penakTopa
7 | Cozpanue yepTexa qeTamm
8 [ Cosnanue cOOpOUHOTO YepTeEska
9 Cocrasnenue cnenuduranum
TemaTnka npuMepHbIX N1abopaTopHbIX padoT
Ne .
LI Haumenosanue Tembl Ja00paTOpHOH padoTHI
| cemecTp
1 HccnenoBanne TPYIITBL TeT B AKCOHOMETPHH
2 cemecTp

2 MogenupoBaHHe ¢ MCIONIb3OBAHUEM [TPUKIAAHBIX OMONHOTEK

. 0pTaHHSaHHOHHO-HEHaTOTl{‘{ECKHC YCOI0BHA

5.1. OGpa3zoBaTe/IbHBIE TEXHOIOTHH, HCIOJIb3YeMbIE /IS (hopMHpOBaHHS
KOMMNEeTeHUHH

[IpakTudeckue 3aHATUS OPOBOJATCS HA OCHOBE PEANU3AlIMK METOAa ODyuYeHHs ASHCTBUEM: Ofl-
penenstoTes mpodieMuble 00acTh, GOPMUPYIOTCH rpynnel. [1pyn npoBeneHNH MPaKTHYECKIX 3aHATHI
MpecienyloTes CISAVICIINE LeNIA: TPUMeHeHNe 3HAHUH OTAENbHBIX IACLWIUIMH W KPEaTHBHBIX METO-
J0B nas peuiends npodnem; orpadorka y ody4daroinxcs HABBIKOB B3AUMOACHCTBHS B COCTABE KOJI-
JIEKTUBA; 3aKPerIeHUe OCHOB TEOPETHYECKUX 3HAHUIA.

IpoBenenue nabOPaTOPHBIX 3aHATHI OCHOBLIBAETCS Ha MHTEPaKTHBHOM MeToHe oOydeHNs, MpH
KOTOPOM 00yYaromuecs B3anMOAeicTBYIOT He TOJBKO ¢ TMpernogasaTelieM, HO U Ipyr ¢ Apyrom. [pu
3TOM JOMUHHUPYET AKTMBHOCTb YHALIMXCS B mpouecce 00ydeHus. MecTo npenonasareis B MHTEPAK-
TUBHbIX 3aHATHAX CBOJAMTCS K HANPABACHWIO NEATENbHOCTH ODYUAKOLIMXCA HA NOCTUIKEHME LEneH 3a-
HATUSL.

5.2. Meroguueckne yKasaHus 1Jisl 00Y4arIIHXCsl 110 H3YUEHHI0 THCITHILIHHBI

Ipy u3y9eHNH THCUUTUTMHBL O0YJAIIMCA LeNecooc0pa3HO BBITIONHATD CIEAYIOIINE PEeKOMEH AN,
1. U3yueHue y4eOHONH AUCLMUILUIMHB] JOMKHO BECTUCH CUCTEMATHYECKH,

2. Iocne uszyuenun kakoro-mdo pasaena no yueOHUKY Hd KOHCIEKTHbIM MATEPHATAM
PEKOMEHNYETESs MO TaMATH BOCTIPON3BeCTH OCHOBHBIE TePMWHBIL, OTIpefesieH s, TIOHATHA pasnena.

3. Ocoloe BHUMaHNE CIEAYET YASIUTL BBIMTOJIHEHHEO OTUETOB MO MPAKTHYECKUM 3aHATHSIM,
nadoparopHbiM padoTaM U UHAMBUY ATbHbIM KOMILTIEKCHBIM 338 JAHUAM HA CAMOCTOATEIbHY IO padoTy.
4. Bea TemaTuka BOOPOCOB, U3YHaeMbIX CAMOCTOATENLHO, 33/1a€TCS HA AeKLUAX npenonasarenem. Mm
’Ke Jar0TCs NCTOUHHKH (B MePBYI0 ouepenb BHOBbL H3NAHHBIE B MEPHOANYECKOH HayuHOHN nTepaType)
1uist GoJtee 1eTalbHOTO TIOHNMAaHNS BOMTPOCOB, 03BYUEHHBIX Ha JEKIIHN.




6. IlepedyeHb y4eOHO-METOANYIECKOr0 H HHPOPMAITHOHHOIO 00ecmedeHns] JJIs
CAMOCTOATENBHOI padoTh! 00YHAIOMUXCA N0 AHCHHILIHHE

6.1, YuedHOo-MeTOoAHUECKAS INTEPATYpa

No

n/m

bubnuorpadudeckoe onucanue
(aBTOp, 3arNaBHe, BU U3NAHWS, MECTO, H3NATEIbCTBO,
roj, U3AAHWA, KONUYSCTBO CTPAHMULI)

Kommuectso
SK3eMIUIAPOB
B OHOIHOTEKE

1. OcHoBHas TuTEpATYpA

Yexkmapes, A.A. HaueprarenbHaa reomerpus U 4Y€pueHHe: yaeOHMK naa Oa-
kanaspoB / AA. Uexkmapes. — 4-e wu3pn., ucnp. 4 gomn. — M.. HM3n-o
Hpaiit,2014. 471¢.

10

Kopoxes HO.U., Ycroxannua C. 10, Mmxenepras n xoMmetoTepHas rpadu-
ka. Yuednoe nocodue. Crannapt Tperbero nokonenust. -CII0.: [Turtep, 2014,
-432 ¢ na.

10

|F¥]

Hertsapés, B.M. UmxeHepHas W kxoMmmbioTepHas rpaduka; yuedHMK s
CTYO. yupexn. Beicero oGpazosanus / B.M. Herrsapés, B.I1. 3ateimeauko-
Ba.—6-¢ u3a., crep.— M.: M3a, uentp « Axkanemusa»,2016.-240c.

|F¥]

HHskeHepHas U KOMIBIOTEPHAA rpaduka; yueOHMK U NPakTUKyM / o odur,
pen. P.P. Auamosoii, C.A. Jleonosoi, HB. Ilmenuynosoi. — M.: H3a-Bo
FOpaiit,2017. ~246¢.

2. JononHUTEIbHARA JTMTEPATYPA

2.1, YuebHBIC H HAYUHBIC H3TAHHSA

Jlepunkuit B.C. MamuHOCTpOUTENBHOE YEPUSHHE W aBTOMATH3ALINA BBITION-
HeHus yeptexkel: yueOnnk g Sakanaspos /B.C. Jlesnmknii.—
9-e u3n., ucnpasa. u gonon—M.: Msnatenscrro KOpaiit, 2014.—435¢.

Jlepuukuii, B.C. MalMHOCTPOUTENBHOE 4YEPUEHUE WM ABTOMATH3allUA Bbl-
MOJTHEHU#A depTexeil: yueOHNK anst Oakanaspos /B.C. Jlesnuxnit.—
9-e uzn., ucrpasi. u gornon.—M.. MsgartenscTro Kpaiit, 2014, —435c¢,

|F¥]

Hskenepras 3D-komnbroTepHasn rpaduka; yuedHoe nmocodue ans dakamas-
pos /AJL Xetibeu, A H. Jlorunosckuii, 1.B. Byropuna, B.H. Bacunbesa;
nox pen. AJl. Xefigeua—2-e n3x., menepad. u monon—M.. HUznatenbcTso
Hpaiit,2012-464c.

2.2. HopMaTHBHO-TEXHHYECKHE HITAHHUS

\ 3amaercs Bbinyckaromei kadenpoi

3. MeToandeckne YKAZAHHA AJA CTYACHTOB 110 0CBOCHHIO NHCIHHILTHHBI

‘ 3amaercs Bbinyckaromei kadenpoi

4. YueOno-mMeToAHYECKOE 00eCIeUeHHE CAMOCTOATEILHOH padoThl CTYAEHTA

| 3amaercs Bumyckaromei kadenpoti

6.2, DaekTPOHHAA Y4eOHO-METOAHYECKA JIHTepaTypa

Hoctynnocts 3bC
(cets UnTepner /

Bun nutepatypsr HaumenoBaune Ccrutka Ha HHpOpPMALN- JIOKAJIBHAS CETh;
3BC paspadoTku OHHBIH Pecypc ABTOPHM3OBAHHBIH /
CBODOAHBIH A0C-
TYIT)
Hononuntenshas | Kprokos, A HO. Kommnetorepnast | URL:  http://elib.pstu.ru/. | b, be3 orpannie-
JIUTEpaTYypa rpauka: yuedHoe nocodue / | docview/7id=1115pdf. HUSL TOCTYIIA

AIO. Kprwokos. — Ilepmb: H3a-
BollI'TY 2010, —140¢ —




6.3. CoBpeMeHHbIE Npo(ecCHOHATIbHBIE 0a3b1 JAHHLIX H HHPOPMAIHOHHBIE
CIPABOYHBIE CHCTEMbI, HCMOIB3YEMble MPH 0CYINECTBACHHH 00Pa30BATEABHOIO
mpounecca 1o THCHAILTHHE

Bux BJ{

Haumenorane BJ]

HaquaH oudmnoTeka nepMCKOFO HATHOHAJIIBEHOTO HC-
CACAOBATCNbCKOrC MOMNTCXHUYMCCKOIO YHHUBCPCHUTCTA

http://1ib.pstu.ru/

I NeKTPOHHO-OMDNHoTeuHan cucrema JlaHb

https://e.lanbook.com/

6.4. JInueH3noHHoe H CBOOOAHO PACHPOCTPAHALMOE NPOTPAMMHOE 00CCNeHEHHE,
HCIOJIb3yeMoe TIPH OCYIIecTBICHHN 00pa30BaTeIbHOTO MpoIecca Mo THCHHILIHHE

Bun [1O

Hawmenosante 10

Onepaumouume CHCTEMDI

Windows XP, Jimgrsna Microsoft Open License Ned2615352;

OducHbIe TPUICKEHUA

Microsoft Office 2007, Muuchzus Microsoft Open License Ned2661367:

CAD - cucrema

KOMITAC-3D V16, Homep Jluucnzuwonroro coraawcaus:: Max-16-00169.

7. MarepuaibHo-TeXHHUYECKOe o0ecnedeHue 00pa3oBaTe/IbHOIO MpoLecca 1mo

AUCHHILIHHC

Bu zausatuit

Haumenosanue HeoOX0AUMOrO OCHOBHOMO
000pyIOBaHNS

KonuuecrBo epunuL

HBIX KOMIBIOTEPOB ¢ BO3MOMKHOCTbIO NOAKIKOYEHHUS K
cetn «uTepHeT 1 0beceueHHeM OOCTYIA B SJIEKTPOH-
HYH0 UH(POPMALMOHHO-00PA3IOBATENbLHYIO CPEay.

Jocka MATHUTHASL IO MAPKEP, HHTEPAKTHBHASA JOCKA.
Kumxkubii wkad) ¢ yaeOHO-METOONUECKOH THTepaTypoi.

Jlexonneie W | Yuebnas aynutopus (aya. 1) Komnuectso
npakTudeckue 3ans- |34 padouux mecra oOydarommxca, padodee MECTO Ipe- |mocamouHBIX MeCT —
TuA, JadOPAaTOPHbIC | NOJABATENA. 34,
padoTH Texnuueckne cpencTea OOYYEHMS: MYJBTHMEIHA KOM-

TJIEKC B COCTaBe MYJBTHMEINA MPOEKTOP TIOTONOUHOrO

KPEnneHus, HOyTOyK, MPOEKLHOHHbIA 3KpaH; A0CKa ay-

AMTOPHAS [ HANMCAHUA MEJIOM; WH(POPMALUOHHbIE

CTEHITHL
JlekunoHHbIE n| Komnerorepnas saboparopus Nel (ayn. 28) KomnuecTso
MpakTHyeckie 3ans-| 16 paboumx mecT 00yUarOmUXCs, pabovee MECTO TIPETIO- | TOCATOUHBIX MECT —
TuA, JadopaTopHbIE | naBaTen. 26,
padoTbi Texnuudeckue cpenctsa 00ydeHUWs: MyAbTHUMENAMA KOM-

TJIEKC B COCTaBe MYIJIETHMENHa NPOEKTOP TMOTOIOYHOTO

KPeTUIeHHS.

Komnerotepnas texnuka B kommnekre — 10 nepconans-|10

8. ®oHa oeHOYHBIX CPEICTE THCHHILTHHLBI

| OmHcaH B OT/IETEHOM IOKYMEHTe




