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1. HEJIX U 3AJAYHN OCBOEHMU A JUCHUIIJINHbI

Hensitmu ocBoeHUs AUCHUIUIHHBI «HXXEHEepHas U KOMIbIOTepHAsi rpaduKay SBISIOTCS:
BBIPAOOTKA Yy CTYJEHTOB 3HAHHS OOIIMX METOJOB MOCTPOCHUS W YTCHHS UYEPTEKEH, perieHus
pa3HOOOpPa3HBIX WHIKCHEPHO-TCOMETPUUECKUX 3aJ]a4; MOJyuYeHUE BBICIIETO0 MPOdECCHOHATHHO
npopUIMPOBAHHOTO 00pa3oBaHUs B 00JACTH MPOCKTHO-KOHCTPYKTOPCKOM ©  HAay4YHO-
HCCIICIOBATENIHLCKOM IeATESIHHOCTH.

1.1. Heabto (measiMmu) 0CBOEHMsI JUCUUIJIMHBI SIBJISIETCS

OcHoBHas nejb — GopMuUpoBaHue KOMIETEHIMH B cepe 6a30Boii rpaduuecKoil HOATOTOBKH CTY-
JCHTOB TEXHUYECKUX CHELUAIBbHOCTEH.

1.2. 3aga4m ocBOCHUA IMCUMILIHHBI (MOLYJIs):

*  pa3BHUTHE IPOCTPAHCTBEHHOTO MBIIICHUS;

*  U3YYCHHE MPABUJ MOCTPOCHUS TEXHUYECKUX YEPTEKEH, BHITIOJHEHUE TOKYMEHTAIUU
yepe3 ocBoenne 'OCTos;

* H3y4YEHHE METOJO0B T'€OMETPUUECKOT0 MOJEIUPOBAHUS C HMCIOJb30BAHUEM CHUCTEMBI
TpexmepHoro moaenupoBanusi KOMIIAC 3-D.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOM ITPOI'PAMMBI

VYyeOHnas nucruruinHa «HXeHepHas U KOMITbIOTepHas rpadukay BKIIOUYEHA B MEPeUeHb
TUCIUIIIMH 0a30BOM yacTH 00pa3zoBaTeNbHON MporpaMMsbl. JIUCIHIIIMHA pealnu3yeTcs B COOT-
BercTBUU ¢ TpeboBanusmu OI'OC, OIl BO u VII, mo nHamparnenuto moarotoBku 17.05.02
«CTpenKoBO-IIyIEYHOE, APTHUILIEPUICKOE U PAKETHOE OPYKUEY.

JuctunnuHa 6a3upyercst Ha CIASAYIOMNUX TUCHUIIINHAX: TEOMETPHsI, YepUeHUE B 00BeME
Kypca CpeHE! LIKOJIBL.

Huctunnuna «HxeHepHas U KOMIbIOTEpHAs Tpadukay sSBISETCS OCHOBOIOJIATAIOIICH
JUTSE U3y4YEHUS CIIEAYIOMUX AUCHUIUIHH: «Jletanu mammby, «[ Uapo-THEBMONPUBOA U THUAPO-
MMHEBMOABTOMATHUKaY», «COMPOTUBIICHHE MaTepUaioBy, «OCHOBBI POEKTUPOBaHU», «IIpoekTu-
poBanue crenmamuny, «OcHoBbl CAIIP» u apyrue crenuanbHble MPEAMETHI, a TAKXKe MPH BbI-
MOJIHEHUH BBITYCKHOM KBaJIM(PUKAIIMOHHON pabOTHI.

JluciumnimHa COCTOUT U3 ABYX CTPYKTYPHO U METOJUYECKU COTIIACOBAHHBIX OJIOKOB, KOTO-
pBie pasziesieHsl Ha YacTH (riepBas u Bropas): «mkenepHas rpaduka» u «KoMmmbroTepHas rpa-
¢dukay. [Ipu sTom yacts 1 MrxenepHoit rpaduku u yacts 1 KommnbroTepHoi# rpaduku U3yvaroT-
cs B IepBOM cemectpe. YacTh 2, Ha3BaHHBIX JTUCIUTLIAH — BO BTOPOM CEMECTDE.

PaGouas nmporpamma aucuurinHbl «HXeHepHas U KOMIbIOTEpHAs TpaduKay s HHBA-
JUJIOB U JIUI] C OTPaHUYECHHBIMU BO3MOXKHOCTSMH 37I0POBbsI pa3padaThiBaeTCs MHANBUIYATBHO C
y4eToM 0COOEHHOCTEH MCUXO(U3UUECKOTO PAa3BUTHS, UHIUBUIYATbHBIX BO3MOXKHOCTEH U CO-
CTOSTHUS 3/I0POBBSI TAKUX O0YJArOIITHXCSI.



3. KOMIIETEHIIMHX OBYYAIOIIET' OCH,
®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIUIIJIMHBI

Ta6muma 1- ®opmupoBaHue KOMIIETSHIIUNA TUCITUTIIINHAM

HaumenoBanwme CemecTpsl, pOPMHUPOBAHUS TUCTTHTUTHHBI
JUCLUILIMH, GOopMHu- Kommnereniuu Oepyrest n3 Y4ueOHOro IiaHa 1o HalpaBJICHHUIO MOJrOTOBKH OakaiaBpa
PYIOIIHUX /cnenuanucTa/MarucTpar»
KOMITETEHIIHIO
COBMECTHO
OIIK-1
1 2 3 4 5 6 7 8

NuxeHepHas u
KOMIIBIOTEpHAas Tpa-
(huka

TexHONMOrHMYECKHE
MIPOIIECCHI B MAaIllH-
HOCTPOEHUU

Merpoutorusi, cTaH-
JAPTH3AIUS U cep-
THdUKaHs

MarepuanoBenenue

Brmonxenwne, mo-
TOTOBKA K IIPOLIENTy-
pe 3aIMThI U 3al1u-
Ta BBITYCKHOU KBa-
TQUKALINOHHON
paboThI

N3ydenne nanHOM yaeOHOW TUCIUTUIMHEI HAIIPABJICHO Ha (OPMUPOBAHUE Y 00YIAFOIINXCS
KOMTIETEHIINH, TPEICTABICHHBIX B TabmuIe 2.



4. TIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JTUCHUTIJIMHE, COOTHECEHHBIX C IINTAHUPYE-
MBIMMU PE3YJIBTATAMM OCBOEHMUA OIl1

Tabnuna 2- [lepeuensb MmIaHUPYyEMbIX PE3yJIbTaTOB O0yUYEHUS MO AUCHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

Koa u Hanme-

Koa u HauMeHOBaHHEe

IInanupyemble pe3ybTaThl 00y4eHHs 10 AUCHHUILINHE

OuneHoYHBIE CpPeICTBA

HOBaHME KOM- | MHAMKATOPA J0CTHIKe- Texyuiero IIpomexyTouHnoit
NeTeH U HUSA KOMIIETCHIU U KOHTPOJIA aTTecTauuu
OIIK-1 Cno- | MOIIK-1.1. 3HaTh: YMerb: MHCIIOIL30- | Biiagern: HaBEI- TecTsl, 3amanus Dk3aMeH
coben moun- | Mcnomesyer duzuko- OCHOBHBIE TpeOOBa- | BaTh rpaduyecKkue | KaMH BBIIOJHEHUS | JJIsI KOHTPOJBHBIX | 3ader
MaTh [eJId ¥ | MATEMaTH4CCKUE METOABl | HUsS CTaHAAPTOB K | METOABl  PCLUCHHUS | POCKTHYIO M TeX- | paboT, BONPOCHI
3ajaun HHsKe- | AVUT PEIICHNS 32711 Tpo- KOHCTPYKTOPCKOH OTHENBHBIX  3ajay, | HUYECKYIO JOKY- Ut cobecenoBa-
HepHOIt siesi- (eccroHANIBHOM AeqTeNnb- | JOKyMEHTAIUH CBSI3aHHBIX C W300- | MEHTAIUH HUS
HOCTH paXXEHHEM TeOMeT- 3agaHus K IHCh-
TEIBHOCTH B
N pHUecCKHX 00pa3os, MEHHBIM KOH-
COBPEMCHHOH WX B3aMMHBIM pac- TPOJIBHBIM Pabo-
HayKe 1 IPOn3- THOJIOKEHUEM M B3a- TaMm 110 pasjienam
BOICTBC UMOJIENCTBUEM B
MIPOCTPAHCTBE
HOIIK-1.2. 3HaTh: YMmeTh: Baanern: Tecthl, 3agaHus | Dx3aMeH
Hcnons3yer ¢pyHnameH- METOJMKY PEIICHUS | COCTABIATH JOKY- METOJaMU aBTOMa- | Il KOHTPOJIb- | 3ayer
TaJNbHbIC 3HAHUS JJIS pe- 3aJayd B OOJIACTH | MEHTBI, perjaMeH- THU3AIMH ¥ KOMIIb- | HBIX,  BOTPOCHI

LIEHHS TPaKTHUECKUX 3a-
na4 npohecCHOHAIbHOM
JESTENHOCTHU C IPUMEHE-
HUEM COBPEMEHHBIX MH-
(hopMaLMOHHBIX TEXHOJIO-
U ¥ IPUKIAQAHBIX MIPO-
TPaMMHBIX CPECTB

poheCCHOHATBHOMN
JeSITeIbHOCTH c
NPUMEHEHUEM  CO-
BPEMEHHbBIX WH-
(hopMaLMOHHBIX

TEXHOJIOTUH W TIpH-
KJTaJTHBIX po-
IPaMMHBIX CPEJICTB

TUPYIOLLKUE TEXHO-
JIOTUYECKHE TIPO-
IIECCHI B 00J1aCTH
mpoheCcCHOHATBHOMN
NI TEIILHOCTH, Pa3-
pabaThIBaTh HCKH3-
HBIC, TCXHUYCCKHEC U
paboure MPOeKTHI
CJIOXKHBIX U3JICITUI U
TEXHOJIOTMYECKUX
MPOIIECCOB

I0TEepPU3AINH MTPaAK-
TUYECKUX PadoT,
MPOEKTUPOBAHUS
Ha 0a3e COBpPEMEH-
HBIX JIOCTIDKEHUH
MH(POPMAITMOHHBIX
TEXHOJIOTHH, HC-
MOJIB3YSl IPUKJIA/I-
HBIE arnapaTHo-
MIPOrpaMMHbBIC
CpencTBa

Ui cobecenoBa-
HUS
KonTponbsHble
BOIIPOCHI K OT4e-
Tam 1o jadopa-
TOpPHBIM paboTam




5. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

5.1 Pacnpeneﬂenne prI[OéMKOCTI/I JAUCHHUILIMHBI IO BUJIaM paﬁoT Imo cemecrpam

OO6mast Tpyno€MKoCTh qUcHMIUIMHEI cocTaBisieT 10 3ad. en., 360 yacoB, pacmpenencHue

4acoB M0 BUAaM paboT ceMecTpaM IpejacraBieHo B Tabmuie 3.

Tabmuua 3 — Pacnpenenenue Tpy1o€MKOCTH TUCIMITIMHEI 110 BUAaM paboT Mo ceMecTpam

Bup yuedoHoii paboTbl

TpynoémkocTh B yac.

Bcero
qac.

B T1.4. mo cemecTpam

lcem. |

2 ceM.

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCITIOJIb30BaAHHUECM 3JICMCHTOB

QJICKTPOHHOI'O 06yquH51

O0mas TpyA0€MKOCTb JUCIUIUIMHBI 110 YYCOHOMY TUTaHY 360 153 o1
1. KonrakTHas pa6ora: 159 106 53
1.1. AyauTopHasi paboTa, B TOM YHcJIe: 153 102 51
3aHTH JeKInoHHoro Tuna (JI) ol 34 17
3aHATUS ceMuHapckoro tuma (I13-cemunapsl, [pakrt. 3aHsTHs 1 ap.) 51 34 17
naboparopusie padbotsl (JIP) 51 34 17
1.2. BHeayAuTOpHAasi, B TOM YHCJe 6 4 2
KkypcoBas pabota (mpoekt) (KP/KII) (koHcynbTanus, 3ammuTa)

TEKYLINI KOHTPOJIb, KOHCYJIbTALMHU 1O AUCIUIIIUHE 6 4 2
KOHTaKTHas paboTa Ha npomexkyTouyHoM KoHTpose (KPA)

2. CamocTrosiTesabHas pabora (CPC) 147 92 55
pedepat/scce (MOAroTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHAs paboTa

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOSTEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKa (POpaboTKa u

MTOBTOPEHHE JICKIITHOHHOTO MaTepraia U Marepualia y4eOHUKOB 1 YIeOHBIX 147 92 55
HOCO6PII>1, IOArOTOBKA K na6opaT0prIM " MMPAKTUYICCKUM 3aHATHUAM, KOJI-

JIOKBUYM H T.]I.)

IloaroroBka K 3K3aMeHy 54 54 0
[TonroroBka k 3a4éty 0 0 18




5.2. Coep:xaHue AMCUUILUIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 - Coneprkanue JUCHUILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Inannpyemsble Buabl yuedHo# padoTsl
(KOHTpoOIMpYeMbIe) KonrakrHas paGora | @
pe3yabTaThl < o
OCBOCHHSL: ) o E E o HaunmenoBanue Peanuzanus HaumenoBanue
ko VK; OIK; IK g é 2 § e 5 ) ? HCMOJIb3yeMBbIX B pamKax pa3padoTaHHOrO
U UHAMKATOPbI HaunmeHoBaHue pa3esioB, TeM =: %‘ =: 3 =:~ E r = Bua CPC AKTHEHDIX X Hpakrieckoii Jaexrponmoro
JOCTHIKEHHUST E = E E ; g SN E) HHTEePAKTHBHBIX MOATrOTOBKH Kypca
KOMIIeTeHIHUiA = g s == 5 E - oﬁpasonaTem,ljl,lx (TpyaoeMKocTb | (TPYZOEMKOCTb B
E S = § E g o 8 TeXHOJIOT i B yacax) Jyacax)
= ol &38| 2%
= = O =
1 cemecTp
Pasnen 1 NnxeHepHasi 1 KOMIbIOTepHAs rpaguka (4acts 1)
OlK -1 Tema 1. O0pa3oBaHue YyepTeKa 5 10 INoaroToBka K JIEKIUSIM [Mpe3enTanus
7.2.1 ctp.17-20
[pakTuueckoe 3ansitue Nel 2 IMoaroToska x I13 CrtpykTypa moptdoamo
NOIIK-1.1 THTYIBHBIH JTHUCT anbboMa rpaguuecKux 3aaad 7.3.1 c.4;c31. IMoaroroBka k codeceno-
I'P). 'OCT 2.104 OcHOBHasl HaNKCh YEPTExXa Beimonnenue 113 BaHUIO
JladopaTopHas pa6oTa Nel 4 [Moaroroska k JIP OTueT Mo 1ab0paTOpHOA
KOMIIAC 3D: unTepdeiic 1 mpuHIUIBI pado- 7.1.2 cTp.6-13. pabore.
ThI. O0mI. p. «Kpsimkay — yueb. gepTex Brmonnenune 13 CrpykTypa moprdoano
[pakTuueckoe 3ansaTHe Ne2 2 IMoaroToska x I13 CrtpykTypa moptdoano
[IpoennpoBanne mpeaMETOB (AEpEeBSTHHAS MO- 7.3.1¢.7-8 [oaroroska k cobecemno-
JICTIb) Boimonnenue /13 BAHMIO
Komrmuiekt pasHoypoBHe-
BBIX 3aJaHUi
JlaGopaTopHas padora Ne2 2 Ioarorosxka k JIP Ortuer no mabopaTopHOit
Ueptex «KpuUBOIMHEHHBIH KOHTYp» — OOIIHIA 7.1.2 cTp.6-13. pabore.
npuMmep Bemonnenne /13 CrpykTypa noprono
Tema 2. U300pakenusi npeiMeToB 5 22 IToxroroska k JI [Ipesenranus
7.2.1 ctp.21-38
IIpakTnyeckoe 3ansiTHe Ne3 2 INoaroroska x I13 CrpykTypa nopthoino
I'OCT 2.305-2008 Bupgsl. Muna. 3ananue «Bu- 7.3.1 ctp. 7-11. [ToaroroBka k codecemo-
IB1» (C TOTIOTHUTENEHBIM BHIOM) Bemonnenne /13 BaHUIO
Kommiekt pa3sHoypoBHe-
BBIX 3aJlaHUN
JladopaTopHasi paGoTa Ne3 2 [Tonroroska k JIP OTuyeT 1o 1ab0paTOPHOM
«KpUBONMHEHHBIH KOHTYP» C HaHECEHHEM 7.1.2 ctp.6-13. paborte.
IITPUXOBKU — MHJI. BAPUAHTBI Bemonuenne /I3 Crpykrypa noprdoiuno
Kommiekr pazHoypoBHe-
BbIX 3aJJaHUH




IInannpyemsble
(KOHTpOJIHpYeMBbIE)
pe3yabTaThbl

OCBOCHHUS:
kox YK; OIIK; IIK
U MHIMKATOPBI
JOCTUKEHHS
KOMIIeTeHUMii

Buasl yue6Hoii pa6oThI

KonrakrHasi pabora | » o
© o § E HaumenoBanue Peanusauus HaumenoBanue
2 E g § e % E § HCIOJIb3yeMbIX B paMKax pa3padoTaHHOrO
Hauvenosanue pasie10s, Tem :: % :: 3 ="n RS Bux CPC AKTHBHBIX H IIpakTuyeckoii DJIeKTPOHHOTO
= g = TR §50 HHTePAKTHBHBIX HOATOTOBKHU Kypca
§ g s E E B = A o0pa3oBaTeJbHbIX (TpyaoeMKocTh | (TPYZOEMKOCTH B
% g< = ; 5¢ TeXHOJIOTHii B yacax) yacax)
S S a | &8 =
= = O =
I[IpakTuyeckoe 3ansiTue Ned4 — Ne7 6 [Moaroroska k 113 CtpykTypa moptdoaro
I'OCT 2.305-2008 Paspess! mpoctsie. Opon- 7.3.1 ctp. 13-22. IMoaroroBka k cobeceno-
TaJbHBIN pa3pe3 o ABYM IPOEKIUAM MpeaMeTa Bemonsenune 113 BaHUIO
— 3amaHMs npenojaBarend. MHa. B. (3amaHue [loaroroBka k Tecty DOHJI TECTOBBIX 33aJaHUH
Pazpessl mpocTeie mOCTpouTh 3 BUA + 2 BEpPTH- Kowmmekr pazHoypoBHe-
KaJIbHBIX paspesa). KoHTposibHas pabora Tema: BbIX 3aJJaHUN
«[IpoexkuroHHOE YepueHue
JlabopaTopHasi paborta Ne4, Ne5 4 [Moaroroska x JIP Bormpocs! o Teme auc-
— BrimaBnuBanwe. Bpamenne. OOm. mp. 7.1.2 ctp.63-99 LUIJIUHBL
«Brynkay, «Itynep» IMoaroroBka k cobeceno- Kommiekr pazHoypoBHe-
BaHHIO BBIX 3aJaHUI
[pakTuueckoe 3ansaTue Ne8 2 IMoaroToska x I13 CtpykTypa moptdoamo
T'OCT 2.305-2008 Ceuenus. «Ceuyennsn». u. 7.3.1 ctp.23-28.
B Brimonnenue /13
IToaroroska k cobeceno-
BaHHUIO
JlabopaTopHast pa6oTa Ne6 — Nell 12 INoaroroska k JIP Kommekr pazHoypoBHe-
OO6m. nip. «/lepes. monens B 3D», «Pa3pess 7.1.2 cTp.63-88. BBIX 3aJJaHUN
pocThiey, «Pa3pesbl cnokHbIEY, «CeueHnsD — [oaroroska k cobeceno- DOHJT TECTOBBIX 3aJaHHUH
yaeb. ueprexku B 3D + AcconnaruBHbIE YepTe- BaHHIO
xu. KoHTponmbHas pabota Tema: «[Ipoekinon-
HOE YepUCHHe
Tema 3. Hanecenune pazmepos 10 20 [MoaroroBka K JI [MpeseHTarus
7.2.1 ¢tp.38-50
IIpakTHyeckoe 3ansTHe Ne9 — Nell 8 IMoaroroska x I13 CrpykTypa noptdomumo.
I'OCT 2.307-2011 Hanecenne pa3mepos 7.3.2 ®DOH/T TECTOBHIX 3aJaHUI
«Hanecenue pasmepos». Una. B. KontponpHas Bemonuenne [13. Kommnekr pazHoypoBHe-
pabota Tema: «Pa3mepsn» IMoaroToBka k Tecty BBIX 3a/IaHAI1
INoaroroska k cobeceno-
BAaHUIO
Tema 4. Pe3n0bI 10 20 IToaroroska k JI [Tpe3enranus
7.2.1 ctp.50-57
IpakTnueckoe 3ansaTue Nel2 3 [oaroroska x I1 CtpykTypa mopTdomro.
I'OCT 2.311-68 Obo3HaueHuEe pe3bObI. «Pe3b- 7.3.3 ctp.3-14 DoHJT TECTOBBIX 3aJaHUI
Ob». IHA. B. + BBIHOC. 2JIEMEHT IPOTOYKH Bremonaenne /13




IInannpyemsble Buasl yue6Hoii pa6oThI
(KOHTpOJIUpyeMBbIE) KonrakrHas padora = m
pe3yJbTaThl < o
OCBOCHMUSI: 9 o ..=n ; o HaumenoBanue Peanusauus HaumenoBanue
KO YK; OHK; K g : g § 1 5 g ? HCIOJBb3YyEeMBIX B paMKax . pa3p360TaHHOr0
H MTHINKATOPBI HaumeHoBaHue pa3esioB, TeM 51 %‘ =: 2 rn ; i = Bua CPC AKTHBHBIX 1 HpaxTueckoii Jaexrpounoro
JOCTHIKEHHUST E = E ; E S o o HHTEPAKTHBHBIX MOATOTOBKH Kypca
KOMIIETEHIMil =1 g s = B g -9 06pa3OBaTeJILlu-lLlX (TpyaoeMKocTh | (TPYZOEMKOCTH B
% g< E E g S e TeXHOJIOTHii B yacax) yacax)
S1AET|IEF 58
IMoaroroBka k cobeceno-
BaHUIO
JlaGopaTopHas padora Nel2, Nel13 5 Ioarorosxka k JIP OTuer o 1ab0paTOpHOH
Bubmmoreka: pe3posl. O0mI. B. «Banuk pe3pdo- 7.12c. 154 pabore.
BOI», «bont HectangapTHeIH, «IlTynep» B 3D + Bemonaenune 113 CrtpykTypa moptdoano
ACCOLMATHBHBIC YEPTEKHU Kommexr pasHoypoBHe-
BBIX 3aJaHUi
Tema 5. Dcku3npoBanue 4 20 IToaroroska k JI [Ipe3enTanus
7.2.1 ctp.83-94, 105-109,
112-118
pakTuueckoe 3ansatue Nel3 — Nel6 8 IMoaroToska x I13 CrtpykTypa moptdoamo
Ockuszel. O6m. B. geraneit «[lamerny, «Brymkay 7.3.4 ctp.3-24. Kowmrekr pazHoypoBHe-
— yueb. "eprexu-acku3bl. UHA. B. «Brymkay, Bemomsenune 113 BbIX 3aJlaHUN
«tyuep», «Kpblika» INoaroroska k cobeceno-
BaHHUIO
JlaGopaTopHas pa6ora Neld — Nel6 4 [Moaroroska k JIP OTueT 1o 1ab0paTOpHOA
«Brynkay, «lltynep», «Kpsimka». Uua. B. 3D 7.1.2 c.154. pabore.
+ accolUMaTHBHBIN YepTekK + pasMepsl Bemonaenune 113 CrtpykTypa mopTdoamo
Kommuiekt pasHoypoBHe-
BBIX 3aJaHUMI
IIpakTnyeckoe 3ansiTHe Nel7 1 dopmupoBanue ansboma | CTpykrypa noptdoiuo.
ITpuem nonros. Jlonmyck Ha 3K3aMeH rpadMuecKuX 3a1a4. DoHA TECTOBBIX 3aJaHUM
JlabopaTopHasi padora Nel7 1 dopmuposanue anpboma | OTyer 1o JabopaTopHO
IMpuem nonros. Jlomyck Ha 9K3aMeH KOMIBIOTEPHBIX 33/1a4. pabore.
CrpykTypa nmoproumo
HUTOI'O 3A CEMECTP 1 34 34 34 92
2 cemecTp
OnkK 1 Pasnen 2 ViHKenepHasi M KOMIbIOTepHAs rpadguka (4acTh 2)
Tema 6. DcKH3bI U paboune YepTeKN. 5 10 IToaroroBka k JI
IllepoxoBaToCTh MOBEPXHOCTEH 7.2.1 ctp.110-112
HOIIK-1.2
IIpakTnyeckne 3ansTust Nel 2 Ioarorosxka k I13 CrpykTypa noprhoiano
Ockus «lItynep» c HaHeceHUEM 3HaKOB LIEPO- 7.34 ctp. 3-21 Kommnekr pazHoypoBHe-
xoBaTocTH. MH.B. Bemonaenne /13 BBIX 3aIaHUMN
JlaGopaTopHas padora Nel 2 Ioarorosxka k JIP
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IInannpyemsble
(KOHTpOJIHpYeMBbIE)
pe3yabTaThbl

OCBOCHHUS:
kox YK; OIIK; IIK
U MHIMKATOPBI
JOCTUKEHHS
KOMIIeTeHUMii

Buasl yue6Hoii pa6oThI

KonrakrHasi pabora | » o
S o
© N - HaumeHoBanmne Peanu3anus HaumeHoBanune
2 E g § e é E e HCIOJIb3yeMbIX B pamMKax pa3padoTaHHOrO
Hauvenosanue pasie10s, Tem :: s F 3 ="n e ‘;E ’: Bux CPC AKTHBHBIX H IIpakTuyeckoii DJIeKTPOHHOTO
> = [2 E“ TR g 5 6‘ HHTEPAKTHBHBIX MOArOTOBKH Kypca
§ g s E E 5 = A o0pa3oBaTeJbHbIX (TpyaoeMKocTh | (TPYZOEMKOCTH B
% g< = E g é e TeXHOJIOTHii B yacax) yacax)
HENEREE
Pa6. ueprex. «lllTynep» ¢ HaHeCeHHEM 3HAKOB 7.1.2 c.154.
mepoxoBaroctu. VHn.B. Beimonnenue 113
Tema 7. CoopouHbIe YepTeKH 4 15 Ilonroroska k JI
7.2.1 cp.118-146
IpakTnyeckoe 3ansTue Ne2 - Ne5 IMoarotoska x I13 CrtpykTypa mopTdoano
Dckusbl «[Ipobkay; «[aiika HakumHAsT»; «Kop- 7.3.5 ctp. 3-20. Kowmriekt pasHoypoBHe-
mycy». Ueptex Cb Kpan. Crienmduxanus 10 Boimonnenue /13 BBIX 3aJlaHUN
IMoaroroBka k cobeceno-
BaHUIO
JlaGopaTopHasi pa6ora Ne2 Ioarorosxka k JIP
Bubmorexku KOMITAC 3D. O6m1. np. «Co- 2 7.1.2 c.154.
eauHeHne OonroBoey + Crerudukanus Brmonnenune 13
Tema 8. 306pakeHusi coeNUHEHNii pa3beM- 5 10 IToaroroBka K JEKIHASIM [Ipesenranus
HBIX H Hepa3beMHBIX 7.2.1 ctp.146-159
JlabopaTopHasi pa6ota Ne3 INoaroroska k I13 CrpykTypa noprhoino
«Coenunenne mmoHouHoe». Mua. B. bubmmo- 5 7.3.6
teku KOMITAC 3D. O6m. np. «CoenrHeHne Brmomaenune 113
MITHISYHOS
Tema 8. UepTe:ku 0011ero Buaa 3 20 Ilonroroska k JI
7.2.1 ctp. 132-146
IIpakTHyeckoe 3ansaTHE NeG [Noaroroska x I13 Crpykrypa noptdoino —
Nun.s. Ockusel «Brynkay, «Bamy», «Kpblimka» 7.3.4,7.3.6. KomriexT pasHoypoBHe-
(meramm no xapte Y4OB) 3 Bemonnenue /13 BBIX 3aJaHUI
IMoaroToBka k cobeceno-
BaHUIO
JlabopaTopHast pa6oTa Ned — Ne6 Ioarorosxka k JIP OTueT 1o 1abopaTOpHOM
3 Moyienu +accolraTHBHBIC YePTEeXH + pa3Me- 6 7.3.9, 7.2.2 crp. 45-51, | pabore.
pHl (neranu no kapre Y4OB) 7.1.2. Bemonnenue 13 Crpykrypa nopthosno
IIpakTnyeckoe 3ansaTue Ne/ 2 dopmupoBaHue aapboma
[Mpuem nonros Jlomyck Ha 3adeT rpaduIecKux 3a1ad
JlabopaTopHnasi pa6oTa Ne7 dopmupoBanue ansboma | OtdeT mo 1abopaTopHO
Ipuem nonros. lomyck Ha 3a4eT 2 KOMIIBIOTEPHBIX 33714 pabote. CtpykTypa
nopt¢onmo
HUTOI'O 3A CEMECTP 2 17 17 17 55
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IInannpyemsble Buasl yue6Hoii pa6oThI
(ronTpOMpYeMbIe) Konrakrnas paGora |
pe3yabTaThl = g
OCBOEHHUS: @ Y -] HaumeHnoBanue Peanu3anus HaumenoBanmue
xox YK; OIIK; TIK g E g § e é E g HCIO/Ib3yeMBIX B paMKax pa3paGoTaHHoro
9 9 ~
= o 5 7
H UHAMKATOPbI HaumeHnoBanue pa3nesioB, TeM 51 %‘ =: e . ; i P Buxg CPC AKTHBHEBIX 1 TipakTiaeckos JneKTpOHHOrO
MOCTHIKEHHSI = B 3 = ; 83850 MHTEPAKTHBHBIX NOATO0TOBKH Kypca
KOMITETeH il § g s E = 5 = A 00pa3oBaTeIbHBIX (TpyaoeMKocTh | (TPYZOEMKOCTH B
% 2< § ; g =) TeXHOJIOruii B 4acax) 4acax)
=
= | & &8 | 5§
= = O &
HUTOI'O MO JUCHUIIJINHE | 51 51 51 147

6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHA U TIPOMEXYTOYHASI ATTECTALIUS
11O UTOI'AM OCBOEHUA JUCHUITJINHBI

Tabnuna 5- TunoBbie KOHTPOJIBHBIC 3a/IaHUS WIIM UHBIC MaTEPHAJIbl, HEOOXOIUMBIC JJIs OILICHKH W 3HAHWH, YMEHUH, HABBIKOB ¥ (WJIM) OIBITA ACITEIBHOCTH, Xa-
PaKTEepHU3YIONIUX dTarbl (OPMHUPOBAHNS KOMIIETCHIIUHN B MPOIIECCE OCBOCHHS 00pa30BaTeIbHON AEATETPHOCTH

Howmep HaumenoBa- | ®opmupy- JlexmoHHbIe IIpakTuueckue JlaboparopHbie CamocTosiTenbHas
paznena HUE pazjena eMbIe 3aHATHUSA 3aHATHUS 3aHATHUS pabora
JIUCHMILIMHBL | KOMITETEH-
UU IIpouenypa Hauwme- IIpouenypa Haumenosa- [Ipouenypa Haumenosanue | Ilpouenypa Haunmenosa-
OIICHUBAHUS | HOBaHWE OIICHUBAHUS HHUE OLIEHOYHBIX OILICHUBAHUS OIIEHOYHBIX CPEJCTB | OLICHMBAHUS HHUE OLIEHOYHBIX
OIIEHOYHBIX CpeacTB CpencTB
CpeICTB
1 HuxenepHas OIIK-1 OTBeTHI HA Asp60M Brinosnnenue te- Komruiektsl TecToB Beimonnenue | 'paduueckue 3ama-
U KOMIIbIO- BOTIPOCHI 7S | rpaduue- CTOB. MO TEMaM. JIOMAITHUX YU 110 TEMaM:
TEpHas rpa- cJlauu dK3a- CKHUX 3ajJia4 BrInonHenne KOH- 3amgaHus 11 KOH- 3aaHui «IIpoekronHoe
¢buka MeHa TPOJIBHBIX PadOT. TPOJIEHBIX PaboOT. yepueHney. «Hane-
(gactb 1) BrmmonHenue naau- | Komroiekr paszHo- CEHHE pa3MepoBy.
BUIYaJIbHBIX 33/1a- | YPOBHEBBIX 33124 U «Pe3p0b». Pazbem.
HUU 3aJaHII COCIMHCHIIS
2 WNnxenepnas OI1IK-1 OTBETHI HA Anr0oM Brinonxnenne 3agaHus 11 KOH- Brinonuenue | ['padugeckue 3amqa-
1 KOMITBIO- BOTIPOCHI JIJIsl | KOMITBIOTEP- 71ab0paTOPHBIX | TPOJBHBIX PabOT. JIOMAITHUX YU 110 TEMaM
TepHas rpa- cHa4y 3a4yeTa | HBIX 3a7ady pabor. KomrmutekT pasHo- 3aJaHui «Kpan». «3ybuaTsie]
¢buka Brinonnenue YPOBHEBBIX 33724 U kosiecay. «UreHue
(gactb 2) WHIUBUTyaJb- 3aJIaHUHN. gepTexka oomero
HBIX 3aJaHUH. BapuanTter nHIUBHITY- BUIA»
aJIbHBIX 3aJJaHUH 110
TeMaM
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TCKYH_IHﬁ KOHTPOJIb OCYHICCTBJIACTCA IO BCEM BUAAM y‘{€6HOFO nponecca: TCCTUPOBAHUC 10 TC-
MaM JICKIIUOHHBIX 3aH5ITI/II>'I, peUICHUueC rpa(bnqecxnx 3aaa4, Ha NPAKTUYCCKUX 3aHATHUAX B BUAC TCCTOB,
YCTHBIX OTBETOB, Ha Ha60paTOpHBIX pa60TaX — OTYCTHI 110 BEIIIOJIHCHHOM naGopaTopHOﬁ pa60Te. 3auTeH-
HBIC JOMAIIIHHUC 3aJa4u, I’pa(bI/I‘lCCKI/Ie 3aJa4u, TCCTOBBIC pa6OTI)I SABJIAIOTCA OJOITYCKOM K 3a4CTy.

OLICHKa 3a TECT: B TCCTE IIATH BOIIPOCOB, €CJIM CTYACHT JACT IIATH IMPABUJIbHBIX OTBETOB — OLICHKA
«5», JBa IIPaBUJIBHBIX OTBETA — OLCHKA «2», HET IIPaBUJIBHBIX OTBETOB — OLICHKA «0». TecThl peayCcMoT-
PCHEBI IO BCEM pa3aciiaM AUCHUILIMHBIL. (0] TECTUPOBAHUU CTYACHTOB NPCAYNPCKAAOT HAa NPCAbIAYIICM
3aHATHUH.

6.1. Onucanue nmoxka3sareJsieii 1 KpUTEPHEB KOHTPOJISA YCIIEBA€MOCTH, ONIMCAHNE IIKAJI
OLleHUBAHMS

1 onieHKM 3HaHWH, YMEHUI, HaBBIKOB U (HOPMUPOBAHUS KOMIIETEHIINH IO AUCIUTUINHE TIPUMe-
HseTCS OaJUTbHAs PEHTHHIOBas CUCTEMa, B OCHOBY KOTOPOW IMOJIOKEHBI PUHITUIBI (POPMHUPOBAHUS PEii-
THHTA CTYJEHTA, KOTOPBIH OCYLIECTBIISIETCS B XOJ€ TEKYLIETO, IPOMEKYTOUYHOTO KOHTPOJISA U MPOMEXKY-
TOYHOH aTTECTAIINH 3HAHHH.
IIpu Texymem KOHTpole (KOHTPOJBHBIE HENENW) W OICHKH BBIOJHEHUS NPAKTHYECKUX U
71a00PaTOPHBIX pa0OT YCIIEBAEMOCTh CTYACHTORB OIEHUBACTCS T10 MATUACCATU-0aNILHON CUCTEME.,

Tabmuma 6 — [llkansl OlleHUBaHUS U KPUTEPUHU YCIIEBAEMOCTH CTYICHTOB 10 OALTEHOM
PEUTHUHIOBOM CUCTEME

6.2. Onncanne noka3arejeii 1 KpUTEPHEB KOHTPOJIS YCIEBAEMOCTH, ONMCAHHE KA
OlleHUBAHUS

JJ1s OlleHKW 3HAHUH, YMEHU, HABBIKOB U (DOPMUPOBAHUS KOMIICTCHIIUH 110 TUCIUILTUHE TIPUMe-
HsAETCS OaJibHAs PESHTHHIOBas CUCTEMa, B OCHOBY KOTOPOWM IMOJIOKEHBI PUHITUIBI (POPMHUPOBAHUS PEii-
THUHTa CTYJEHTA, KOTOPbIA OCYLIECTBIISIETCS B XO/I€ TEKYIIET0, MPOMEKYTOUHOTO KOHTPOJIS U HNPOMEXKY-
TOYHOM aTTEeCTAIlMH 3HAHWM.

[Ipu Texymem KoHTpoJie (KOHTPOJBHBIC HENEIM) W OICHKH BBIMOTHEHHS MPAKTHICCKUX H
nabopaToOpHBIX PabOT yCIIEBAEMOCTh CTYIEHTOB OIEHHBAETCS IO OaJUIBHO-PEHTHHTOBOM cucteme. B
OCHOBY OaJlTbHO-PEHTHHTOBOW CHCTEMBI IIOJIOKEHBI TPHUHIUIBL, B COOTBETCTBHH C KOTOPBIMHU
(hopMHUpPOBaHUE PEUTHHTA CTYJCHTA OCYIIECTBIISACTCS B XOJI€ TEKYIIET0, MPOMEKYTOYHOI'O KOHTPOJIS U
MPOMEKYTOUHOM aTTecTaluy 3HaHUH.

Tabmuna 6 — [1Ikans! olleHHBaHUS U KPUTEPUH YCIIEBAEMOCTH CTYACHTOB MO 0aNTbHON pEHTHHTOBOM

CHUCTEMC
HIxkana JK3aMeH 3auver
OIleHUBAHUS
85-100 OTanvHO
70-84 Xoporio
60-69 V I0BIIETBOPUTENBHO ager
0-59 HeynosnersopurenbHo
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Tabnuua 7 - Kputepun onieHUBaHUs pe3yabTata 00y4eHHs MO JUCUUIUIMHE U IIKaJIa OLECHUBAHUS

Kox u Haume-
HOBaHHeE KOM-

Kox 1 HauMeHOBaHHEe

Kpurepuu onennBanus pe3yjbTaToB 00y4eHHsI

HHIUKATOPA JO0CTHKE-

Ornenka Ornenka O1eHKa «X0po1Io» OrcHKa «OTJIHYHO»
feTeHIm HIGT KOMIETEHIH «HEYI0BJIETBOPHUTEIbHO) «Y/I0BJIETBOPUTEIHLHOY | «3auTeHO» | «3auteHo»
/ «He 3a4TeHO» / «3a4TEHOY 75-89% 90-100%
0-59% 60-74% 0T Max peHTUHTOBOI ot max 50 pelTHHTOBOH
OT MaX peHTHHrOBOU OT MaX peUTHUHTOBOM OLIEHKHA KOHTPOJIA OLIEHKHA KOHTPOJIA
OIICHKH KOHTPOJIS OIICHKH KOHTPOJISI
OIIK-1 HOIIK-1.1 He 3naet meToan! 1mo- B otnenpHbIX cnyyasnx 3a- HenocraTouHo 3HaeT METOIBI 3HaeT B COBEPIIEHCTBE METOIbI
CrocoOeH Hcnonszyer CTpOEHUSI 00PaTUMBIX Yep- TPYIHAETCSA U HE MOXET IIpUMe- MOCTPOCHUS 0OPATUMBIX UYEPTEkKEH | MOCTPOCHUS OOpATUMBIX YepTe-
MOHHMATH (uzuko- TeXeH NPOCTPAHCTBEHHBIX HUTHh METOJIBI IIOCTPOCHUS 00pa- MIPOCTPAHCTBEHHBIX OOBEKTOB; CO- | JKEH MPOCTPAHCTBEHHBIX 0OBEK-
MaTeMaTH4ICCKUE 00BEKTOB; OCHOBHEIC TTpa- TUMBIX YEpPTEXKEH IPOCTPAHCTBEH- JIepKaHKe 3CKHU3a, pabodero yep- TOB; CITOCOOBI PEIICHHS Ha YepTe-

LICIU U 3a7a-
YU UHXKEHEp-
HOH JIesITeNh-
HOCTH B CO-
BPEMEHHOM
HayKe U Ipo-
HU3BOJICTBE

METOBI UIS pere-
HUA 3a1a49 mpodec-
CHOHAJIbHOU Jesl-

BHJIa OOPMIICHHS IepTe-
et mo ECK/I; conepxanue
KOHCTPYKTOPCKOH JOKYMEH-

HBIX 00BEKTOB; B OTIEIBHBIX CITY-
Yasx 3aTPyJHACTCS B ONPEICICHHN
coliepkaHus pabounx u cOopod-

Teka, COOPOYHOTO UepTeka; BUABI
COEIUHEHNM COCTaBHBIX YacTel
H3IEIUs; HE JOCTATOYHO 3HAET

JKaxX OCHOBHBIX T€OMETPUYECKUX
3aj1a4; OCHOBHBIC ITPaBHIIA
odopmnenns yeprexeit mo ECK/;

TEIbHOCTH Taluuu HBIX YEpPTEXKEW; HE BCEria MOKET OCHOBHEIC ITPaBHiIa 0POPMIICHHS co/iep KaHuEe KOHCTPYKTOPCKOM
TIOHSTh TEOMETPHUIO JETalU, U3Le- yeprexeit mo ECKJ] JOKYMEHTAIUU U31EIUsl; BUIBI
JIWST; HE TOCTaTOYHO 3HAET OCHOB- COEIMHEHUM COCTaBHBIX YacTe
HbIE TpaBUiIa 0OPMIICHUSI YepTe- u3zenus
et mo ECKJ]
HUOIIK-1.2. He 3naeT meTonuky pe- B otnenbHBIX cayuasx 3a- HenocraTtouHo 3HaeT MeTou- 3HaeT B COBEPIIEHCTBE METO-
I/ICHOJ’II)?)YCT HICHUA 3a1a4U B oOacTu TPYAHACTCA B METOAUKE PCIICHUA Ky pC€1I€Hu 3a/1a4u B o0acTu JUKY pCIICHUA 3aaadr B 06J'IaCTI/I
(yHmameHTabHBIe | MPO(ECCHOHATBHOM nesi- 3amaud B 061acTu npodeccuo- po¢eCCHOHANBHOMN NeATETbHOCTH | MPO(ECCHOHATBHOMN NesITeIbHOCTH

3HAHUSA JUIS pellie-
HUS IPaKTHYECKUX
3aga4 npodeccuo-
HaJbHOU JesITENb-
HOCTHU C IPUMEHE-
HUEM COBpPEMEH-
HBIX HH(pOpMAaNH-
OHHBIX TEXHOIOT U
Y TIPUKIIATHBIX
MPOrPaMMHBIX

CpEJICTB

TCJIBbHOCTHU U HE MOXET
MPUMCEHUTL COBPCMCHHbBIC
I/IH(l)OpMaL[I/IOHHLIC TEXHO-
JIOTUH U NPUKJIIAAHBIC TIPO-
I'paMMHBIX CpEACTBA

HaJIbHOM JACATCIBbHOCTH, HO HE
MOXKET MPUMCEHUTL COBPECMCHHbBIC
I/IH(l)OpMaLII/IOHHble TEXHOJIOTHHU U
MPUKIIAAHBIC TIPOTPAMMHBIC CPE-
CTBa

1 HCTOYCH C IPUMCEHCHUCM COBpPEC-
MCEHHBIX I/IH(I)OpMa]_II/IOHHBIX TCX-
HOJIOTHH U MPUKIAJHBIX IIPO-
IpaMMHBIX CPEACTB

U MOXET NPHUMCHUTH COBPEMCH-
HBIC I/IH(I)OpMaL[I/IOHHLIC TEXHOJIO-
' U ODPpUKIAAHbIC MMPOTPaMMHBIX
CpeacTBa
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7.2.1

7.3
7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7. YHEBHO-METOJNUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

7.1 YueOHasi iuTepaTypa

Wmxenepnas rpaduka: YueOnuk / A.A. Uekmapes. - 7-¢ u3a., crep. - M.: Beicruik.,
2006. - 365 c.: un. - Ilpun.: ¢.350-354.-TIpeam.yka3.: ¢.356-359. - bubauorp.: c.355. -
ISBN 5-06-003727-4

Ocnogbl padotel B KOMITAC-3D: mpaktukym / JI. FO. Ctpuranosa, H. B. CemeHoBa;
[mox o6m. pen. H. B. CemenoBoii]; MuH-BO HayKH W BBICIIETO 0Opa3oBaHus PD. —
ExatepunOypr: U3n-so Ypan. yu-ta, 2020. —156 c.
https://book-pc.ru/soft/123-osnovy-raboty-v-kompas-3d-praktikum.html

7.2  CnpaBouyHo-0ubJMorpaduyeckas JuTeparypa

Wmxenepnas rpaduka: Yued. mocodbue / N.JO. Ckobenesa [u ap.]; HI'TY um. P.E.
AnekceeBa. - H. Hosropoa: [b.u.], 2008. - 183 c.: wn. - IIpun.: ¢.180-182. - bubnwuorp.:
c.179. - ISBN 978-5-93272-617-4

MeToauuyecKkue YKa3aHusl, pCKOMCHIAUMHA U IPYIrue MaTepHuaJibl K 3AHATUAM

[IpoekoHHOE YepueHue: yueOHO-MeToA. HocoOue JUIsl CTYyI€HTOB BCEX CHell. THEBHOM
u Bed. popm obyuenusi / HI'TY um. P.E. Anekceesa; coct.: E.E. ['onuapenko u ap.- H.
Hosropona, 2021 - 32 c.

Hanecenue paszmepoB. Meroa. mocoOue aisi CTyIEHTOB THEBHOM M Bed. (opM Bcex
crerr. / HI'TY um. P.E. Anekceea, Kad. «ux. rpadukay; Cocr.: T.B. Kupuiinossix,
K.JI. Yepnoranosa, E.E, — H. Hosropon, 2018 -24 c.: u.

Pe3bOb1. Kpenéxueie uznenus. PazpéMuble coennenus: Metos. nmocodue i CTy/AeH-
TOB JHEBHOU U Bed. Gopmbl 00yueHus Bcex crnen. / HI'TY um. P.E. Anekceena, Kag.
«Mux. rpaduxay; Coct.: E.E. I'onuapenko, T.B. Kupumnossix, K.JI. UepHotanona;
OtB. pea. KJI. Yepnoranosa. - H. Hosropoa: [b.u.], 2017. - 40 c.: uin. - Ilpun.: ¢.32-
39. - bubauorp.: ¢.40.

DcKu3bl U paboure YepTexu aeTaneit. Merona. mocodue it CTy/IEHTOB IHEBHOM U BEY.
dopm Beex crert. / HITY um. P.E. AnekceeBa, Kad. «Mmx. rpadukan; Coct.: T.B. Ku-
punoBsix, K.JI. Yepnotanosa, — H. Hosropon, 2011 -32 c.: n.

Brimonnenue c60pouHbIX yepTekei. MeTos. mocobue Ais CTYAEHTOB JHEBHOM M Bed.
¢dopm Bcex cnern. / HI'TY um. P.E. Anekceera, Kad. «mk. rpaduka»; Cocr.: T.B. Ku-
punossix, K.JI. Yepnoranosa, H. Hosropoz, 2015 -26 c.: ui.

JletanupoBanue COOPOYHOTO YepTeka. YUEOHO-METOJ. MOCOOHE JIJIsi CTYJIEHTOB MHXKe-
HEPHO-TEXHUYECKUX CIell. JHEBHOU U Bed. ¢popm oOyuenus / HI'TY um. P.E. Anekcee-
Ba, Kad. «Mmx. rpadukan; Coct.: T.B. Kupumnossix, E.E. 'onuapenko, K.JI. YUepHo-
tanosa - H. Hosropon, 2020 -24 c.: ui.

7.4 MeTonnueckne yKa3aHusi, peKOMEHIALUM U IPyrue MaTepuasibl K 3aHATUIM

Mertoauueckue YKa3aHus 110 BBIITOJHCHHUIO PAaCUYCTHO- Fpa(I)I/I‘-ICCKI/IX )41 J'Ia60paTOpHLIX

pabot no aucuurnHe «HxeHepHas 1 KOMIIbIOTepHas rpauKa» HaxoIATCs MO aJpecy:
https://its.nntu.ru/2-uncateqgorised/388-ucheba-inzh-grf
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https://book-pc.ru/soft/123-osnovy-raboty-v-kompas-3d-praktikum.html
https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf

8. HH®OOPMALIMNOHHOE OBECIIEYEHUE JJUCHUIIJIMHbBI
Y4eOHbIi mporiece Mo JUCIHUILINHE 00eCreYeH HEOOXOMMBIM KOMITJICKTOM JIUIIEH3H-
OHHOTO M CBOOOJHO PacHpOCTPaHSEMOro MPOrpaMMHOro oOecriedeHHs, B TOM 4YHCIE OTede-
CTBEHHOT'O MPOU3BOJICTBA (COCTaB MO AUCHUIUIMHE ompeneneH B Hacrosuiedl PIIJ] u mognexur

OOHOBIICHUIO TIPU HEOOXOIUMOCTH ).

8.1. Ilepeuenb MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Tabmuua 8 — [lepedyenp MeKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HanmenoBanue I6C Ccebuika k 9BC
1 KOHCYJIBTaHT CTy/IEHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/
4 OnexrponHas oubamoreka HI'TY http://library.nntu.ru/
https://library.nntu.ru/megapro/web
5 KOMIIAC 3D. Cucrema 3-x mepHoro | http://ascon.ru
MOJICTTUPOBAHUS
8.2.  IlepeuyeHb JIMIEH3HOHHOTO U CBOOOHO PACIIPOCTPAHIEMOTO MPO-

rPaMMHOT0 o0ecrevYeHusi, B TOM YK cJie 0Te4eCTBEHHOI0 MPOM3BO/ICTBA HE00X0-
JUMOTI0 J1JISl OCBOCHHUSA JUCIUIIINHDI

Tab6nuia 9 — IIporpamMmmHoe obecrieueHne

IIporpammHoe oGecnieuenue, IIporpammHoe obecnieueHue cBo00I-
HCIOJbB3yEeMO0€ B YHUBECPCUTETE HA HOI'0 pacrnpoCTpaHeHus
IlOFOBOpHOﬁ OCHOBE€

Microsoft Windows 7 (moamucka Adobe Acrobat Reader (FreeWare)
MSDN 4689, noamnucka Dream Spark https://acrobat.adobe.com/ru/ru/acrobat/
Premium, norosop Ne Tr113003 ot pdf-reader.html
25.09.14)

Microsoft Office Professional Plus OpenOffice (FreeWare)
2007 (mumen3ust Ne 42470655) https://www.openoffice.org/ru/

8.3.IlepeueHnb cOBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX U HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

Tabmuna 10 — Ilepeuerb coBpeMEHHBIX MPOPECCUOHANBHBIX 0a3 JaHHBIX HH()OPMAIIMOH-
HBIX CIIPAaBOYHBIX CUCTEM

HaunmenoBanue npogeccuoHaib- Joctyn k pecypcey (yAaJleHHbIH
Ne | Hoii 6a3b1 JaHHBIX, MHGOPMALMOHHO- | JOCTYI C YKa3aHUEM CChLIKH/A0CTYII
CIPABOYHOM CHCTEMBI 13 JIOKAJILHOM CeTH YHUBEPCHUTETA)

1 baza mamHbIX craHmapToB W perna- | https://www.gost.ru/portal/gost

mentoB POCCTAHIIAPT /lhome/standarts
2 ITepeuensr npodeccronanbHbIXx 0a3 |  https://cyberpedia.su/21x47¢0.html

TaHHBIX ¥ HMH()OPMAIIMOHHBIX CIIPaBOY-

HBIX CUCTEM
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http://www.studentlibrary.ru/
https://e.lanbook.com/
http://library.nntu.ru/
https://library.nntu.ru/megapro/web
http://ascon.ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html

9. OBPA3OBATEJIBHBIE PECYPCBbI J1JIs1 UYHBAJINJOB U JINIL C OB3

Tabmuma 11 - ObpazoBaTenbHbIE pecypchl Uit MHBAIUA0B 1 jmil ¢ OB3

Ne | IlepeuyeHs oOpa3oBaTebHBIX pecypcoB, | CBeleHHS 0 HATHYUHU CIIEHHATBHBIX TeXHH-
NPHUCNOCOOIEHHBIX A5 HCIOJIb30BAHUS YeCKHX CPeICTB 00y4eHHs] KOJIIEKTUBHOIO
uHBaauaamMu u gunamu ¢ OB3 Y MHAMBHUAYAJBHOIO M0JIb30BAHHUS
1 | ObC «KoHCynbTaHT CTyIeHTa» 03ByYKa KHUT W yBEITMYCHHE MIPUPTa
SEC «JTarb CTIeIIATbHOE Mo61/mLHer MPUIIOKEHUE - CHH-
2 TE3aTOP PEeUYH, KOTOPHIA BOCIPOU3BOAMT TEK-
CTBI KHUT M MEHIO HaBUTallU{
3 | BBC «Opaiit» BEPCHS JUTSI CITA0OBUISIITIAX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Tabnuna 12 — OcHamleHHOCTh ayIUTOPUN M OMEIICHUN I CAMOCTOSITEIbHON pabOoThI
CTYJICHTOB IO JUCIUIUIMHE

Ne HaumenoBanue ayauropuii | OcHameHHOCTh ayauTopuii mome- | IlepeyeHb JIMIIEH3MOHHOIO MPOrpaMM-
M NOMelIeHHil 1J18 IpoBe- LIeHHil ¥ MoMelleHHii I/ caMoCcTo- | HOro obecneveHus.
JeHUsl Y4eOHbIX 3aHATHI 1 ATEJbHOH padoThI PexkBM3UTBI NOATBEpPKAAIOLIET0 IOKY-
CaMOCTOSITEJIbHOI padoThl MEHTa
1 2 3 4
6557, 6554 KoMIIIeKT IeMOHCTPaIMOHHOTO 060- * Microsoft ~ Windows7  (moammcka
ydeOHas ayAUTOPHs ISt pyJOBaHUSA: DreamSpark Premium, JIOTOBOP
MPOBEJICHUS 3aHATUH JIEKIIU- * TIK, ¢ Beixogom Ha MmynbTuMenuii- | NeTr113003 ot 25.09.14)
OHHOT0, TIPAKTHYECKUX 3aHSI- HBII mpoekrop, Ha ©0aze AMD | e« Microsoft Office Professional Plus
THH, TPYNITIOBBIX U WHHBH- Athlon 2.8 T'ri, 4 T6 O3V, 250 I'b | 2007 (nuuensus Ne 42470655);
IYaJIbHBIX KOHCYJIbTAIHH, HDD, monurop 19” — lmr. * Open Office 4.1.1 (cBoGomnoe IO,
1 TEKYIETO KOHTPOJIS U MPO- * Mynsrumenuitaeiii npoektop Accer | mmuensus Apache License 2.0)
MEXYTOUHOM aTTeCTaluu - 1 w; » Adobe Acrobat Reader (Free Ware);
r. Hmwxuuit Hoeropon, Ka- e DkpaH — | mit.; e 7-zip msa Windows (cBoGoaHO pacnpo-
3aHCKoe 1., 12 HaGop y4eOHO-HarIaHbIX TOCOOUIA. crpansemoe I1O, smnensues GNU
IIK noaximroueH k cetu «VHTEpHET» U LGPL);
obecreunBaloT JOCTyN B A5eKTpoHHYI0 | * Dr.Web (Ceprudurar NeEL69-RV63-
WHPOPMAIIIOHHO-00pa30BaTEIbHYIO YMBJ-N2G7 ot 14.05.19).
Cpeny YHHBEPCUTETA
2 6558 1. Hoyt6yx Lenovo 1. LICENSE NAME: Office 14,
ayAUTOPUSL IJIsl CAMOCTOSI- HoAKITI0UeH ceTn «HTepHeT» U 2. 82503-018-0000106-48867,
TeNnbHOU paboThl Ha Kadeape obecrieyrBaeT JOCTYM B AekTpoHHyto | kimod: VYBBIJ-TRIPB-QFQRF-QFT4D-
UT', npoBeneHus 3aHATHI HMH(POPMaIMOHHO-00pa30BaTEILHYIO H3GVB,
VHJUBHUYaTbHBIX cpedy yHHBEpcUTeTa 3. ximou: Q6WRV-HQJIXF-QKHBR-
KOHCYJIBTAIUH, 2.Kommnekr nepeBsHHBIX Mozened, | PMIWT-Q27C6,
r. Hikanit Hosropon, Ka- BaJINKOB € pe3b00i, y3moB Kpan » 4.5783F2D7-F001-0419-2102-
3aHCKOE III., 12 3. Komrmuekt meromuueckux ykasauuii, | 0060BOCE6BBA},900-84373013
ocoOuii, CIIPaBOYHHUKOB
6340 BII, 6341 yueOubie Paboumx Mect mpernoaasatesns — 1 e Microsoft Windows 10 (mommucka
ayauTOpuH A1 npoBeneHust | Paboumx mect crygenta — 12 DreamSpark  Premium, morosop Ne
11ab0pPaTOPHBIX 3aHATHI [1K Ha 6a3e Intel Core i5-9800F 2.9 0509/KMP oT 15.10.18)
IPYIIOBBIX M TEKYIIErO [Tu, 8 6 O3Y, NVIDEA GTX 1050ti, | Calculate Linux (cBoGommoe IIO)
KOHTPOJISL ¥ IPOMEXKYTOY- 1 T6 HDD, monuTop 21.5% — 12 mwT. Adobe Reader (mpompueraproe I1O)
HoM arrecranuy; r. Hiwkuuit | Jlocka mapkepHas — 1mir. Autodesk Inventor 2019 (c/u 570-
3 Hogropona, Kazauckoe 1., 41739728)

12

Microsoft Visual Studio 2013 (mommmcka
DreamSpark  Premium, morosop Ne
0509/KMP oT 15.10.18)
Komnac 3D-V18 (auueH3uoHHOE coriia-
HIEHHE Ne K-080298)
Pascal ABC.NET (cBo6oanoe I10, nuiieH-

17




3ust LGPL)
Autodesk AutoCAD 2019 (c¢/u 571-

21012977)
FreePascal IDE(cBo6oaHoe T1O, nuueH3us
GNU GPL 2)

Python 2.7 (cBoGommoe IIO, mnmmensus
Python Software Foundation License)
Mathcad 15 (muuensus PKG-7543-FN,
MNT-PKG-7543-FN-T2, norosop Ne 28-

13/13-057 or 26.02.13)
Open Office 4.1.10 (cBobomnoe I10O, mu-
LECH3HS Apache License 2.0)
Code::Blocks (cBobomHoe I10, nuneH3us
GNU GPLv3)
Eclipse (otkpsrroe I10, munensns Eclipse
Public License)

Python 3.6 (cBoGomnoe I1O, nunensus
Python Software Foundation License)
Wing IDE  (mpompuerapuoe  I1O)
SolidWorks  (c/m 9710004412135426)
Microsoft  Access 2010  (moamucka
DreamSpark  Premium, moroBop Ne
0509/KMP oT 15.10.18)
Microsoft  Project 2010  (mommmcka
DreamSpark  Premium, moroBop Ne

0509/KMP oT 15.10.18)
Dr.Web (c/mn H365-W77K-B5SHP-N346 ot
31.05.2021)

MicroCAP (OecrmatHast —cTyaeHYecKas
Bepcusl)

IntelliJ IDEA (cBoGoanoe IO, nuneH3us
Apache)

Blender (cBo6oanoe I10, munensus GNU
GPL 2 u GNU GPL 3)
7-zip (CBobogHOE o)
JetBrains Webstorm (Order D371337270,
Subscription  Pack  0920/SA1NDSL)
Mendeley Desktop (cBo6oanoe I10)
MySQL (cBoGOaHOE I10)
Arduino (cBoGOHOE I10)
P7 Oduc (c¢/u 5260001439)

11. METOJIUYECKHUE PEKOMEH/IALIMY OBYYAIOLIUMCS IO OCBOEHUIO
TUCHMUILIAHBI

11.1 O6mme MeToANYECKHE PEKOMEHIAMY 1IJIA 00YYAIOUINXCSH 10 OCBOCHH IO TUCHUILIHHBI,
oOpa3oBaTe/ibHbIE TEXHOJIOTUH

I[I/ICI_[I/IHJ'II/IHa peanM3yeTCda NOCPECACTBOM IIPOBCIACHUA KOHTaKTHOH pa6OTBI C O6y‘laIOH_[I/IMI/IC$I
(BKJIFOYAsl TIPOBEJICHHE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATENBbHON paboThl 00yua-
IOLUXCS M IPOMEXYTOUHOM aTTectauuu. [IpenogaBanue QUCIUIUIMHBI BEAETCS C TPUMEHEHUEM
0aJUIbHO-PEUTHHTOBast TEXHOJIOTUS OLIEHUBAHUS.

[Ipu npenonaBaHuy TUCHMILIMHBI, UCIOJB3YIOTCS COBPEMEHHbIE 00pa3oBaTeIbHbIE TEX-
HOJIOTHH, ITO3BOJISIFOIINE MOBBICUTH aKTUBHOCTH CTYAEHTOB IIPM OCBOEHMHM MaTepuaja Kypca U
MPEIOCTABUTh UM BO3MOXKHOCTH 3(PPEKTUBHO peain30BaTh Yachl CAMOCTOSTENbHON pabOTHI.

Ha nekuusx, mpakTHUeCKuX M JJaOOPaTOPHBIX 3aHATHUAX MPUBETCTBYIOTCS BOIIPOCH U 00-
CYXKICHHUSI, UCTIOIb3YeTCs JINYHOCTHO-OPUEHTHPOBAHHBIN MOJIX0/I, TEXHOJIOTHUS padOThI B MAJIBIX
IpyIIax, YTO MO3BOJIAET CTYACHTAM MPOSBUTH CeOs, MOTYyYUTh HABBIKA CAMOCTOSITEIBHOTO H3Y-
YEeHUs MaTepHasa, BEIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompochl, BOSHUKIIIKE TIPU CaMOCTOSATENIbHOM paboTe HaJ JOMAIIHUM 33JJaHuEeM, T10-
IpoOHO pa30uparoTCs HAa MPAKTUYECKUX 3aHATUAX M JeKIUsX. [IpoBoasaTCs MHAMBHUIYyalbHbBIE U
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IPYIIOBBIE KOHCYJIBTAIMU C UCIIOJIB30BAHUEM, KaK BCTPEY CO CTYAEHTAMM, TaK U COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTUH: ekTpoHHas nouta, ZOOM, Sunekc-TenemocT.

NHunuupyercst akTUBHOCTh CTY/IEHTOB, IOOMIPSETCS 3aJaHUe JIFOObIX BOIIPOCOB IO Ma-
TepHUally, NPaKTUKYETCsl MHANBUyaJbHbI OTBET HA BOIPOCHI CTYACHTA, PEKOMEHIYIOTCSI METO-
JIbl YCIICIIHOTO CAMOCTOSITENILHOTO YCBOCHHSI MaTepraa B 3aBUCUMOCTH OT YPOBHsI ero 0a30Bo
MOATOTOBKH.

[TpomesxyTouHas arTecTanus IPOBOJUTCS B OpME IK3aMEHa C yUETOM TEKyILeH ycneBa-
€MOCTH U 3a4€Ta 10 HAKOIIUTEIbHON CUCTEME.

PesyabraT 00yuenus cunraercsi c(pOpMHUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIepKAHNUE Kypca OCBOCHO HOJIHOCTBIO. [Ipu yCTHBIX cobeceoBaHUX CTYACHT
MCYEPIBIBAIOILIE, TIOCIIEI0BATENBHO, YETKO U JIOTHYECKH U3J1aracT yueOHbI MaTepuai; cBOOOIHO
CIPABJIAETCA C 3aJa4aMM, BOIPOCAMH M IPYTMMM BHJAMU 3aJaHUN, MCIIOJIB3YET B OTBETE JO-
NOJTHUTENBHBIA MaTepuai. Bce mpeaycmorpenHsie pabodeil yaueOHOM mporpaMMoi 3aJaHust BbI-
IIOJIHEHBI B COOTBETCTBHM C YCTAHOBJICHHBIMHM TPEOOBAaHUSAMM, CTYIEHT CHOCOOEH aHaJIM3UpPO-
BaTh NIOJyYEHHbBIE PE3YJIbTAThI, IPOSBISIET CAMOCTOSATENBHOCTh MPU BBIIIOJHEHUH 3a/1aHUH.

PesynbraTr 00ydyenusi cumraercss c)OPpMHMPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIIH
TEOPETUUECKOE COMIEPKAHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu ycTHBIX cobece1oBaHUSIX CTYIEHT
II0CJIEI0BATENIbHO, YETKO U JIOTHYECKU CTPOMHO M3J1araeT ydyeOHbI MaTepuall; CIpaBlsieTcs C
3a/7layaMM, BOIpOCaMM M JPYTMMU BHUJAMH 33/JaHUN, TpeOYIOLUX MPUMEHEHMsI 3HAHWUM; Bce
IpeayCMOTpEeHHbIe paboueil ydeOHON MmporpamMMmoil 3afaHus BBINOJHEHbl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHAJIU3UPOBATh MOJYUYEHHBIE PE3YIbTAThI;
IIPOSIBIIIET CAMOCTOATEIBLHOCTD IIPY BBIIIOJHEHUH 3a/1aHUN

PesyabraT 00y4eHusi cunraercsi Hec)OPpMMPOBAHHBIM, €CIIU CTYJEHT MPU BbIIOJIHE-
HUM 33JJaHU{ He JEeMOHCTpPHUpYET 3HaHUN y4eOHOro mMarepuaia, JA0IMyCKaeT OIINOKH, HEYBEpEH-
HO, ¢ OOJBIIMMU 3aTPYJHEHUSIMH BBINIOJIHAET 3aJjaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX yMe-
HUH, Ka4eCTBO BBIIOJHEHHBIX 33JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEeOOBaHUIM, Kade-
CTBO MX BBIIIOJHEHUS OLIEHEHO YMCJIOM OajjIoB HI)KE TPEX IO OLIEHOYHOH CHUCTEME, YTO COOT-
BETCTBYET JI0 IOPOTOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHus JAJs 3aHATHI JIEKIIHOHHOT0 THIIA

JIekMoHHBIN KypC MPEAnoiaraeT CUCTEMAaTU3UPOBAHHOE U3JIOKEHUE OCHOBHBIX BOIIPO-
COB TEMAaTHUYECKOTO TjIaHa. B Xo/e JIEKIIMOHHBIX 3aHSATHUN PACKPHIBAIOTCS 0a30BbIE BOMPOCHI B
paMKax KaXIOW TeMbl AUCHMILTUHBI, cM. Tabmuua 4. MaTtepuanbl KU SBISIOTCS OMOPHOU
OCHOBOM JUIsl MOATOTOBKKM OOYYAIOIIMXCS K MPAKTUYECKUM 3aHATHAM / 1a00paToOpHbIM padboTam
Y BBITIOJTHEHUS 3aJlaHUN CaMOCTOSITENIbHON paboThl, a TakKe K MEPONPUITUSIM TEKYIEro KOH-
TPOJISl YCIEBAEMOCTH Y IMTPOMENKYTOUYHOM aTTECTAIUH MO TACIUIUIMHE.

B xo/1e IeKIIMOHHBIX 3aHATHH PEeKOMEHYeTCsl BECTH KOHCIIEKTHPOBaHUE Y4eOHOTO MaTe-

puana.

11.3 MeToauyeckue yKazaHus 10 OCBOCHHUIO JMCHUILIMHBI HA MPAKTHYECKUX padoTax

[IpakTuueckue 3aHATUS MPEACTABISAIOT cOOO0M AeTann3aluio JIEKIHOHHOIO TeopeThuye-
CKOro Marepuaia, IpOBOJATCS B LIEIAX 3aKPEIUIEHUS Kypca U OXBaTbIBAIOT BCE OCHOBHBIE pa3-
nenbl. OCHOBHOM (hopMOIt TpOBEEHUS IPAKTUUECKUX 3aHATUH sBIsieTCs oOCyKIeHue Hanboee
NpoOJEMHBIX U CIO0KHBIX BOINPOCOB MO OTJIENBHBIM T€MaM, a TaKXKe pelleHue 3aaad u pazoop
IIPUMEPOB B AyJTUTOPHBIX YCIOBHSIX.

[IpakTUyeckue 3aHATUS 00YyJaIOLINXCsl 00eCTIEUHBAIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUH, ITOJIyYCHHBIX Ha JICKIWIX;

- IOJTyYeHHE YMEHUI U HAaBBIKOB MIOCTPOCHUS YePTEXkKeid, 00CYKIIEHHUS BOIIPOCOB IO

yueOHOMY MaTepHualy AUCHUIUINHBL;
- YMEHHE I0JIb30BaThCs CIIPABOYHOM JINTEPATYPOU.
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11.4 Meroan4yeckue yKa3aHusl 10 OCBOCHUI0 THCHHUILINHBI
Ha J1a0opaTopHBIX padorax

[ToaroToBKy K KaXKa0# J1a00paTOpHON pabOTEe CTYACHT JIOJDKEH HadaTh C O3HAKOMIICHHS
C IUIAHOM 3aHSTHUSA, KOTOPBI OTPAXKAET COAEPKAHUE MPEITI0KEHHON TeMbl. Kaxk1as BbINOJIHEH-
Has paboTa ¢ 0pOPMIICHHBIM OTUYETOM M TOJIJICKHUT 3aIUTE Y IPETI01aBaTeIIs.

[Tpu oueHnBaHUM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

- YMEHHE HCIOJb30BaTh BO3MOXKHOCTH CHUCTEMBI 3-X MepHOro mojenupoBanusi KOM-

ITAC 3D;

- KQ4EeCTBO BBIMTOJTHEHUS MPAKTHYECKON YacTH PabOThI M CTENIEHb COOTBETCTBHS PE3YJiIb-

TaTOB PabOTHI 3a/IAaHHBIM TPEOOBAHUSIM.

11.5 MeToauyeckne ykazaHus 10 CAMOCTOSITEIbHOI padoTe 00y4arommuxcs

CamocrosiTenbHas paboTa 0o0ecreunBaeT MOArOTOBKY 00y4aromerocsi K ayJuTOPHBIM 3a-
HATUSM M MEPOIPHUATHSAM TEKYIIET0 KOHTPOJS U MPOMEXKYTOUHOH aTTeCTallH MO HU3y4aeMOu
JTUCHUTUTHHE. Pe3ynpTaTel 3TON MOATOTOBKH MPOSBIAIOTCS B aKTUBHOCTH 00yYarommerocs Ha 3a-
HATUSX U B Ka4€CTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUl U APYyrux (GopMm TEKyIero KoH-
TPOJIS.

[Ipu BBITIONIHEHUY 3aJaHUM TSI CAMOCTOSATEIHHON pabOThl peKOMEHyeTcsl mpopadoTKa
MAaTEepHUAJIOB JIEKIUM MO KaXA0W MPOUIEHHON TEME, @ TAK)KE U3YUEHHE PEKOMEHIyEMOM JIUTEpa-
TYpBI, IPEeICTaBICHHON B pazjene 6.

B npornecce camocTosTensHON PabOTHI IPY U3YYCHUU AUCHUILTAHBI CTYIEHTH MOTYT pa-
00TaTh B CHENMATU3UPOBAHHBIX ayIUTOPUSAX JJISi CAMOCTOATEIbHOM paboThl (YKa3aHO B TabIuIe
11), rae pacnonaratorcst yueOHble M y1eOHO-METOAMUECKHE MaTepraibl, KOTOPbIE MOT'YT ObITh
UCIIOJIb30BaHBI JJI1 CAMOCTOSITENIbHONU PaOOThI IPU U3yYEHUU AUCIUTIINHBI.

11.6. MeToanueckue yKa3anus JJisl BbINOJHeHUs1 rpaduyeckux 3agaqy

Beinmonnenue rpaguyeckux 3aaay crocoOCTBYET JyYIIEMY OCBOCHHMIO OOYHYarOUIMMHUCS
yuebHOro marepuaia, GopMUPYeT NPAKTUUECKUNA OMBIT U YMEHHUS 10 U3y4yaeMOW TUCHUIUIMHE,
CrocoOCTBYeT (POPMUPOBAHHUIO Y OOYHYAIOIIMXCS TOTOBHOCTH K CaMOCTOSITENIbHOU mpodeccuo-
HaJIbHOM J1€ATEIbHOCTH, SIBJISIETCS STAllOM K BBIIOJHEHUIO BBIMTYCKHON KBaIU(UKALMOHHON pa-
OOTBHI.

B teuenun 1 u 2 oOyuarommux cCeMECTpPOB KakIbld CTyAEHT (hopmupyer moptdonauno —
JUYHBINA anbOoM rpaduueckux 3anad. Llenas ganHoN paboThl — paboThl OCBOEHHE 00yUYarOIIUMU-
cs mpaBmwI OPOPMIIEHUS TEXHHYECKUX JOKYMEHTOB, corjacHO TpeboBanusm ['OCTos, omneHku
CaMOCTOSITENIFHOCTH NP NOCTpoeHUU ueprexxel. [opsaok cnaum u 3ammThl anbOoma rpaduue-
CKHX 3aJiau OINpeeNsieTcs MpernoiaBaTeieM, BEIyIUM IPaKTHUECKHUEe 3aHATUS M0 TUCIUIINHE.

12. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJIA
OCBOEHUSA JUCIIAITJIMHBI

TunoBsie TPOBEPOYHBIC, TECTOBBIC 3aJJaHUsI, TUIIOBBIC 3aJJaHUs K TIPAKTUICCKUM 3aHSITH-
sIM, TUTIOBBIE 3aJlaHusl JJIs TaOOpaTOpHBIX PabOT HEOOXOMUMBIC NI OICHKU 3HAHWUW, YMEHH,
HaBBIKOB M OTBITA B X0JI€ TEKYIET0 KOHTPOJS YCIIEBAEMOCTH MPOIHUCAHBI B TOKyMeHTe DOoHI
OIICHOYHBIX CPEJICTB MO TUCIUIUTNHE «HXKEeHepHast U KOMITbIoTepHas rpaduka.

KommekT oneHOYHBbIX CpeACTB sBISETCS HEeoThbemieMor dacThio @OC u XpaHUTCS Ha
kapenpe «uxenepnas rpaduka.
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Texymuit KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BUAAM Y4€OHOTO MpoIiecca: TeCTUPOBAHUE
10 TEeMaM JICKIIUOHHBIX 3aHATHH, PEIICHHE MPAKTHYCCKUX 3a]a4, OTYCTHI 110 Ja00paTOPHBIM pa-
ooram.
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Ta6muna 13 — OueHOYHbIe CpeCTBA IVIsl KOHTPOJISI 0CBOCHUS TMCUUIIIHHBI

Howmep Haunme- Dopmu- IIpakTHyeckue 3aHATHSA JlaGopaTopHble 3aHATHS CamocrosiTe1bHast padora
pasze- HOBaHUE pyeMmble
na pasjgena  [KOMIETEHIHH IIpouenypa HanmenoBanue oneHouY- IIpouenypa | HaummenoBanue ouenou- | Ilpouemypa HaumenoBanue one-
THCIH- OILICHUBAHUSA HBIX CPEJICTB OLICHNBAHMS HBIX CPE/ICTB OLICHNBAHHMS HOYHBIX CPEICTB
IUTMHBI
1 Huxe- HNOIIK-1.1 | BeimmonHeHnue TecroBble 3a1aHuA: Brinonnenue OTueTsl 0 TabopaTtop- Brimonnenue | KomminekTsl 3a1aHuii o
HepHas U TECTOB. Tect Nel «®Dopmarst. 7a00paTOpHBIX | HBIM paboTam rpadU9IecKux | BapuaHTaM:
KOMIIBIO- BrimonneHnune Macmra0sr. JIuann. Bu- | pabort. 3ananus ansa Kontponb- | 3amau «IIpoekunoHHOE Uepue-
TepHas KOHTPOJIBHBIX | IBI». Brmonnenue HBIX PaboT: HHUE»
rpaduka pabor. Tect Ne2 «Pazpesbi»; KOHTPOJbHBIX Nel Bunst «Hanecenue pasmepoB»
(dacts 1) CobecenoBanne| Tect Ne3 «Ceuenusy»; pabor. Ne2 TTocTpoenue Heno- «Pa3beMHBIE coequHe-
Tect Ne4 «Hanecenue KoMmiekT koH- | cTaromel npoeKkuuy mno HUS»
pa3MepoBy, TPONBHBIX 3a/1a- | JABYM 3a/laHHBIM.
Tect No5 «Pe3b0bl. Huit o Bapuan- | Ne3 IToctpoenue Heto-
Pe3s0oBbIE coeinHe- Tam CTArOLIEeH MPOEKIUH IO
HUSD, JIBYM 3aJaHHBIM U BBI-
Kontpomsnas pabora 1 MOJHEHHUE MPOCTHIX pas-
Ceuenus pe3oB
Kontpompnas pabota 2 Ne4 Hanecenue pazmepoB
O60o3HaUeHNE PEe3BOBI
2 Wmxenep- | MOIIK-1.2 Bremonaenne | 3amanus s rpadudeckux| BeimonHeHue OTueTs! 0 Mabopatop- Brmonaenne | Paboune ueprexu, Chb
Hast 1 KOHTPOJIBHBIX | 33/1a4: KOHTPOJIBHBIX HBIM paboTam rpadudeckux | Kpan Cnenudukarys.
KOMITBIO- pabor. OCKuU3HBI IeTaeH. pabor. KommurekTsl 3aiannii uist | 3agad Jleranupoanue cOopod-
TepHas CobGecenoBanne | VY3en «Kpan» Brimonnenue Ne 1 ®dopmuposanue 3D HOT'O 4epTexa
rpaduka Kommnekr «KapTer are- | 1abopaTOpHBIX | MOZETH MO HATIISITHOMY
(dacts 2) HUS YepTexa oduiero pabor. HU300paKEHUIO

BUIA»

KommiekT koH-
TPOJIbHBIX 3a]1a-
HUH 110 BapHaH-
TaMm

Ne 2 ®opmuposanue 3D
MOJIENH TI0 3aJaHHOMY
YepTexKy

Ne 3 ®opmuposanue 2D
yeprexa Ha ocHoBe 3D
MOJIEIIH
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12.1. TunoBbie KOHTPOJIbLHBbIE BOMPOCHI, HEOOXOUMBbIE ISl OLEHKU 3HAHUI, YMEHUI U

HABBIKOB M (WJIM) ONBLITA AeSITeJILHOCTH

TlepeueHb BOIPOCOB, BHIHOCUMBIX Ha MIPOMEXKYTOUHYIO aTTECTAIMIO — IK3aMeH

RBOoo~NOR~WONE

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

0.
1.
12.
13.
14.
15.

Kakue mcnonbs3yrorcss MeToabl IpOeUpOBaHHs?

UYro Ha3bIBaeTCS KOMIUIEKCHBIM YepTexoM?

Ilo xakoMy MeTOy CTpOUTCS H300pasKEHUSI IPEIMETOB?

UTo MpUHUMAIOT 38 OCHOBHBIE IJIOCKOCTH MPOESKIIUIA?

Pacmmgpyiite ab6peBuarypy «ECKI».

Kak o0Opasyercs psia ocHOBHBIX (hopMaToB?

Kak oOpasyrorcst nononHutensHble Gpopmater?

UYro onpenensier GopmMar JIMcTa 4epTeka, 1 Kakue GopMaThl IUCTOB yCTAHOBIICHBI I YepTexKen?

Kak momken OBITE pacrionoskeH GpopMar A4 1y BBIIOIHEHHS YepTexa IeTau?

Kak mosxer pacnionararscst popmat A3 1yt BEIIOJHEHUS YepTerka JeTau?

Kaknm 06pa3om ocymecTBiIsieTcs CKIIaIbIBaHAE TOPU30HTAIBHO pacIioiiokeHHoro Gopmata A3 1o popmara A4?
Kakwne nmuann ucnonp3yroTes Ha deptexax? JaTe u3 Ha3zBaHus. [IpuMeHeHne KaxXa01 13 HUX.

KakoBa TommmHa KOHTYPHBIX, OCEBBIX, IEHTPOBBIX, BEIHOCHBIX U Pa3MEPHBIX THHHN?

Kakne nuHNN HCTIONB3YIOTCS B KaUECTBE IEHTPOBBIX ISl OKPYKHOCTEH quamMeTpoM Meree 12 mm?

Tlon xakuM yTJIOM IITPUXYETCS METaJUTHUecKas Aetans? T MTPUXOBKYA HEMETATHUECKOH neTanu. Jleranu, nmero-
niei B ceueHUU pomo.

Yro HaswBalOT MacmTabom? Kakue cynecTByroT MacmTabpl?

B kaxom cirydae HyxHO 3anonath rpagy MACIITAD B ocHOBHO# Haamucn?

Yewm onpenensercs pazmep mipudra?

Kakwne tunsl mpudTa npegycMaTpuBaroTCs CTaHIApTOM?

Kakoe nzo0paxkeHue Ha yepTeke BEIOMpPACTCS B KAYECTBE INIABHOTO?

UYro Takoe BuA? pa3pe3? ceueHue?

YeMm onpenenseTcs KOIUUECTBO N300paKEeHUI MpeaMeTa Ha depTexe?

Korna npumensercst 1onoaHUTenbHbIN BUL?

Yto Takoe MeCTHEIN BUI?

UTto Takoe ropu30HTANIBHBIN pa3pe3? BepTUKAIbHBIN pa3zpe3?

Urto Takoe HaKJIOHHBIN pa3zpe3?

Kakoii pa3pe3 Ha3pIBaeTCs MPOCTHIM? CIIOKHBIM?

Kak obo3nagaetcs paszpes?

B kakux ciygasx paspes He o003HagaeTcsa?

Kak cTpoutcst nomansIit paspes?

Yro Takoe MECTHBIN pa3pes?

Kax odopmisiercst rpaHuIia YacTH BH/IAa U YAaCTH COOTBETCTBYIOIIETO paspe3a?

Kax odopmisieTcsi, COBMEIEHHBIE TIOJIOBUHA BU/IA U MOJIOBHHA pa3pesa, KaXKIbIH U3 KOTOPBIX SIBISIETCS CUMMETPUY-
HOM urypoii?

Kaxwue ObIBaroT ceueHus?

Kak odopmirsercst KOHTYp HAJIOKEHHOTO CEUSHHUS?

Kak odopmirsiercst BBIHOCHOU 3nieMeHT?

Kakne neranu npu npooapHOM pa3pese MOKa3bIBAlOTCsl HEPacCeUSHHBIMU?

Kak Bersiout ycnoBHoe rpadudeckoe 0003HaueHHE "MTOBEPHYTO"?

B xakux enuHUNAX YKa3bIBAIOTCS JIMHEITHBIE pa3Mephl Ha YyepTexe?

Kax Biusier MacmTad n300pa)keHHsl Ha BETMYMHBI HAHOCHMBIX Ha YepTexe pa3MepoB?

Kakne MuHUMAIbHBIE pacCTosIHUA MEXAY paSMepHOP’I JIMHUCH U IMHUCH KOHTYpa, MEXAY NapaJuleJIbHbIMU
pa3MepHBIMH JTUHUAMU?

Kak pexomeHyeTcst rpynmupoBaTh pa3Mepsl, OTHOCSAIINECS K OJJHOMY B TOMY XK€ KOHCTPYKTHBHOMY 3JIEMEHTY?
Uem oTimuaeTcs HAaHECCHUE Pa3MepoB (pacok, MMEIONINX pa3HbIe YIIIbI ITHHAPUIECKIX MOBEPXHOCTEH U ITOCKUX
MOBEPXHOCTEN?

JlomyckaeTcst 1 repecekaTs pa3MepHBIe M BEIHOCHBIE JIMHIH?

Kak pexoMeHyeTcs rpynnupoBaTh pa3Mephl, OTHOCAIINECS K OJHOMY U TOMY K€ KOHCTPYKTUBHOMY 3JI€MEHTY?
Kakwe pa3Mepsl OTHOCST K CIIPaBOYHBIM?

Kak HaHOCAT pa3Mep TONLIMHBI WM JUTMHBI IPU U300paKCHUU JACTAIN B OJTHOM MPOEKIIUU?

Kakwe 3HaKu UCTIONB3YIOTCS AJIs1 HAHECSHUSI pa3MepoB?

I'ne HaHOCST Ha YepTeke pa3MepHBIE YUCIa OTHOCUTENHHO Pa3MEpHOH JIMHNH?

Kaxk Brmster macmTab n300pakeHHs Ha BETMYNHBI HAHOCHMBIX Ha YepTexke pa3zMepoB?

UYro Takoe ykinon? Kak ero 0603HauaroT Ha yepTexe?

UYro Takoe koHycHOCTH? Kak ee 0003HauaroT Ha yepTexe?

Kaxk n3o6pakaercs Ha II1aBHOM BHJIE U MPOCTABISIIOTCS pa3Mephl Ha IIECTUTPAHHBIE TIOBEPXHOCTH?

Yro Takoe Kak n300paxaeTcs «IbICKa», «(pacKay, «IIpOTOUKay»?

Kax n3o0paskaeTcs Ha IIaBHOM BHJIE M IPOCTABIISIOTCS pa3MeEPhl HA MIECTUTPAHHBIE TOBEPXHOCTHU?

Yro Ha3bIBaeTCs pe3ndoit?

Knaccnduxarnus pess0.
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HepequL BOIIPOCOB, BBIHOCUMBIX Ha IPOMEKYTOUHYIO aTTCCTAllUIO — 3a4YeT

Uro mpexncrasisieT pe3pba? Jlaiite knaccudukamnmio pesno.

Kak u3o0paxaror pe3r0y Ha cTepikHe?

Kak n3o0paxarot pe3r0y B OTBEpCTHH?

I'ne u kak n300pakaroT rPaHUITy pe3bObI?

Kak moxasbiBaroT pe3s0y ¢ HecTaHAAPTHEIM IpoduiemM?

Kaxkne ycraHOBIICHBI IpaBHIIa N300paskeHUS Pe3BOBI M, YTO OTHOCST K JIEMEHTaM Pe3bO0bI?

Kaxkne Byl 3HaeTe cTaHmapTHBIC pe3600BBIE COCTMHEHNS ?

Kakue coequHeHHs OTHOCAT K HEpa3beMHBIM?

9. Kak u3o0paxaroT GONT, IIIHIBKY, TaliKy, H1ail0y Ha yepTexe?

10. KakoBa CTpyKTypa YCIOBHOTO 0003HAYCHHs OONTa, IIMIIBKY, FAHKH, Mai0b1?

11. Yro sKOHOMHYHEE: COeANHEHUE OOITOBOE WM COEAMHEHHUE IIMIICYHOE?

12. Kakue Brl 3HaeTe mimoHku?

13. Kakne napaMeTpsl BXOJST B YCIOBHOE 0003HAUEHHUE MITTOHKH?

14. UYro Ha3BIBAIOT M3/EIHEM, U KaKHe CYLIECTBYIOT BUIBI YePTEKeH M3 IS ?

15. UYro Ha3BIBAIOT «3CKU30M» H «PaOOUNM YEPTEKOM) IeTAIU?

16. B xakoii mocie10BaTeIbHOCTH BBIMOIHACTCS ICKH3?

17. HyxHo 11 cOOMI0OAaTh U MPOCTABIATH B Tpady OCHOBHOM HaJNKCH 3HAYCHHUE MACIITa0a MPH BHIIOTHEHHH 3CKH3a
nerann?

18. T'zme u Kak JarOTCs CBEACHUS O MaTepHale, U3 KOTOPOro H3rOTOBICHA JIeTalb?

19. Yro Ha3BIBAIOT JACTAIBIO K YEM OTIMYACTCS YEPTEIK JCTATH OT ICKU3a?

20. Ommmmre CTPYKTYpy 0003HAUYEHHMS IEPOXOBATOCTH OBEPXHOCTH.

21. Kak 0003Ha4aeTCs MIEPOXOBATOCTH MOBEPXHOCTH 0€3 yKa3aHus crocoba 00paboTku?

22. Kak 0003Ha4YaeTCs NIEPOXOBATOCTH MMOBEPXHOCTH, 00pa3yeMoii 6e3 ynaieHus Cliosi MaTepuana’?

23. Kak pacronarator 0003HaueHHE HIEPOXOBATOCTH MOBEPXHOCTH Ha YEPTEKE JIeTaIn?

24. Kax 0003HauaeTcs LIEPOXOBATOCTh, ECIIM BCE MMOBEPXHOCTHU JETAIN UMEIOT OJJMHAKOBYIO [ICPOXOBATOCTH?

25. Kak o603HauaeTcst OAMHAKOBAs UIEPOXOBATOCTD AJISI IOBEPXHOCTEH, 00pa3yIOIIUX 3aMKHY TN KOHTYpP?

19. Yro Ha3pIBarOT crienuduKauei n3aenus’?

20. Yro nomKeH copepkaTh COOPOYHBINA YepTexK?

21. Kakwue pa3Mepsl CyIIeCTBYIOT Ha COOPOYHOM YepTexe?

22. Kak HaHOCST HOMEpa MO3UIMH Ha COOPOYHBIX YepTexax?

23. UYro MOHUMAIOT MOJ JACTATHUPOBAHHEM COOPOYHOTO YepTeKa?

24. Kak BeIOMpaeTcs TIIaBHBIN B JETANU TIPH BHITOJHEHUH e¢ paboyero 4eprexa 1o 4epTeKy cOOpodHOMY?

25. Kak nzo0paxaeTcs Ha TJTaBHOM BUZE M IIPOCTABISIIOTCS pa3Mephl Ha MIECTUTPaHHBIC TOBEPXHOCTH?

N~ WNE

12.2 KoMIJIeKT THIIOBBIX 3aJaHUH 11 rpadgu4ecKoil padoThl

TTonHBIA KOMILIEKT OIICHOYHBIX CpPCACTB JId MNPOBCIACHUS HpOMC)KyTO‘IHOfI arrecrainuu
aBIsieTcss HeoThemiieMoil yacteio @OC u Haxoautes Ha Kadenpe «HxeHepHas rpadukay.
Anpec — [https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf]

Pa3nen 1 «AHkeHepHas M1 KOMNIbIOTepHas rpadguka» yacts 1
I'paduueckue 3anaun:
1 —«Mogenby,
2 — «Ipoexunonnoe uepuenue» (Buabl. Pa3pessl mpoctsie. Paspessl cnoxuble. Ceuenus),
3 — «Hanecenue pazMepoBy,
4 — DckuzupoBanue «Pe3p0b», «Brynkay, «lTynep», «Kpbimkay,
5 —3ananue 1-4 KomnbrorepHas rpaduxa
Pa3nen 1 «AHKeHepHass 1 KOMIIBIOTepHas rpadguka» yacTp 2
['paduaeckue 3amaun:
1 — DckusupoBanue (BTyJKa, TYIEDP),
2 — CoeuHeHUS ieTanei (IImuieaHoe, 00JITOBOE, IIMTOHOYHOE),
3 — Dckusbl «Kpany» (mpobka, raiika HakuaHas/maiida, kopmyc), Cb Kpan, Cnenuduxanus,
4 —YreHue u JeTATMPOBAHNE YepTeka 001mero Buaa (BTyJKa, Baj, Kpeimka/mryrep) 2D u 3D.
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YTBEPX/IAIO:
Hupexrop nacturyra: UITTM
Mannepos C.A.

MOJIHCH dUO

“ ” 202 r.

JIMCT aKkTyaJmu3anuu padoyeii mporpaMMbl JUCHMILIIMHbBI
b1.5.19 «AH:KeHepHasi 1 KOMIIBIOTEPHAsA rpapuKa»

JJIA ITIOATOTOBKH CIICIHMAJIMCTOB

Hanpasnenue: 17.05.02 «CTpenakoBo-mylnieqYHOE, apTHIUICPUHACKOE M PAKETHOE OPYIKHE

HaHpaBHeHHOCTB . «APTHINIEPUICKOE BOOPYIKCHHUEY

®dopma 00yueHus: ouHas
'ox mauana moarorosku: 202

Kypc 1

Cemectp 1, 2

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHus. [IporpaMma akTyanu3upoBaHa Juis
20 r. Hayana noJAroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKOU roj
Hayaja MmoJIroTOBKH):

1) ;

3)
Pa3zpabotuuk (n): Myxuna M.JI. K.T.H., TOLIEHT

(®UO, yueHas CTEreHb, YUCHOE 3BaHHE)

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
«mxenepHas rpadukay mpoTokos Ne OT «__» 202 .
3aBenyronuit kageapoi «HxenepHas rpadukay

Yepuotanosa K.JI., K.1.H., IOUEHT

JIMeT akTyanu3auum NPUHSIT HA XpaHeHuUe:

3aBenyromuii BeITycKaroei kadeapoil_«ApTHIIEpUHCKOE BOOPYKEHHE)

« » 202 1.

«_» 202 r.

I.T.H, ipod., akan. PAPAH 3akamennsix ['.H.

Metognueckuii otneir YMYVY: « » 202 .
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