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3ATBEP/I’KEHO CXBAJIEHO

HaykoBo-mMeTOAMYHOIO paoro MeToanuHot0 panorw KpemeHuyubkoro
XapKiBCHKOT'O HAIIOHATLHOTO JHOTHOTO KOJIEI)KY XapKiBChKOTO
YHIBEPCHUTETY BHYTPIIIHIX CIIPaB HAI[IOHAJILHOTO YHIBEPCUTETY
[Tporokon Big 30.08.2023 Ne 7 BHYTPIIIIHIX CITPaB

[Tporokon Big 28.08.2023 No 1

MNOIroa’KEHO

Cek11i€r0 HAyKOBO-METOAUYHOI paju
XHVYBC 3 TeXHIYHUX AUCIUILIIH
[Tpotokon Big 29.08.2023 Ne 7

Po3rnsHyTo Ha 3acijaHHI HUKJIOBOT KOMICIT IPUPOJTHUYUX JUCHHUILIIH, TPOTOKOJ
Bix 28.08.2023 Ne 1

Po3podHuk:

Buxnaoau yuxnoeoi komicii npupoOruyux oucyuniin, cneyiaiicm euwoi xameeopii,
Ciopa A.C.

Penienzenrtu:

1. Jloyenm  xagpeopu  asmomobinie ma  mpaxkmopie  Kpemenuyyvroeo
HayioHanvbHo2o YHisepcumemy imeni Muxatina Ocmpoepadcbkoeo, KaHOuoam
MexHIYHUX HayK, doyenm Yepruw A.A.

2. Ilpoghecop nasuanvrozo 6i0diny KJIK XHYBC, kxanouoam mexuiuHux HAyx,
Cmapuwiuti HayKosuil CnigpoOImMHUK, cneyiaiicm 6uwoi Kamezopii, BuKIA0ay-
Memooucm yuxkiosoi komicii aeponasicayii Tsaeni B.1.



1. Po3nmoais yacy HaB4aJIbHOI JUCHMILTIHU 32 TEMAMU
(nenHa opma HaBYAHHA)

KiabkicTh rognn, BigBeaeHux Ha
BHBYEHHS HABYAJILHOI JMCIMILIIHA
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Cemectp Ne 1
Tema Ne 1 [IpsMokyTH1 poeKIii 16 | 2 5 4
OCHOBHHMX '€OMETPUYHUX (Piryp
Tema Ne 2 [IpoekuitoBaHHS 10 4 3
TEOMETPUYHUX TUJI TA iX MEPETUH.
Tema Ne 3 TIpoekiiiifHe KpecaeHHs. 12 | - - 6 - 3
Tema Ne 4 Opopmnenns 12 | 2 4 3
KOHCTPYKTOPCBKO1 JOKYMEHTAIII1
Tema Ne 5 CknamanbHi KpecleHHS. 16 | 2 5 4
Kpecnenns 3'ennans 1 nepegad
Tema Ne 6 Cxemu. OCHOBHI
o : 16 | 2 - 6 - 4
TEOPETUYHI B1JIOMOCTI
Tema No 7 Obopmnenns 12 5 3
CIEKTPUYHUX CXEM
Tema Ne 8 MopentoBaHHS B
cepenoBuill rpadiunoi cuctemu Auto | 14 | 2 - 6 - 3
CAD
Tema Ne 9 MopgentoBaHHA B
cepeAoBUII IpadiyHOT CUCTEMHU 12 - - 6 - 3
«Kommnac-I"padik»
3aiuik
Bcboro 3a cemecTp: 90 | 10| - |50 | - 30

2. MeToaMuHi BKa3iBKH /10 MPAKTHYHHUX 3aHATh

Tema Ne 1. [IpsiMoKyTHI npoeKkuii 0OCHOBHUX reoMeTpUu4YHMX Qiryp.

IMpakTuyne 3anaTTs: [I[psSIMOKYTHI MPOEKIlii OCHOBHUX T€OMETPUUHUX (ITYP.
HaBuanbHa MeTa 3aHSTTS: OTPUMATH MPAKTUYHI HABUYKHU TTOOYIOBH MPOEKITN TOUKH,
npsMOi Ta IUIONMIMWH, a TaKOX TIUIOCKUX GIryp Ha TUIOIIMHHU TPOEKI Ta ix
aKCOHOMETPUYHI 300pasKEeHHSI.



Kinekicte rogun - 2
Miciie npoBeieHHS: HaBYaIbHUN KaOIHET KOJIESIKY.

HaBuajbHi nUTAHHA:
1. [Ipenmer HapucHOi reoMeTpii, 300pakeHHsI, SIK T€OMETPUYHA MOJCIb

POCTOPY, METOM MPOEKIIIFOBAHHS.
Jliteparypa: 1-3 (c. 25 - 57)

Ilan npoBeieHHS 3aHATTA:

I. ITopsinok mpoBeneHHS BCTYILy A0 3aHATTS.

[IpoBeneHHs MOMEPEAHHOTO KOHTPOIIIO TEOPETUYHUX 3HAHB 3100yBaviB.

I[uranHs 19 NONEPeAHBOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHDb 3100yBaviB:

1. Sx moOynmyBaTtu Ha momuHi XOy TOUKY 3a i KOOpIUHATAME?

2. 3HaiITh TOJIOKEHHS TOYKM Ha IUIOIMIMHI 32 HAJIAHUMH KOOPAMHATAMHU
A(3;5).

II. ITopsimox mpoBeIEHHST OCHOBHOI YaCTUHU 3aHSTTS.

dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTU4Hi 3aBAaHHS:

3asoamnns 1

TToGymyiite 306paxenHs Toukn A (3;4;7) y mpocropi R®.

3agoannus 2

Ha kpecnenni no 3amaul 1 BkaxiTh 300pa)K€HHsS] TOUKU HA Pi3HUX IUJIONIMHAX.
CdopmymroiiTe BIacHy JyMKY MpO iX MO3HAYEHHS.

3agoanmus 3

[ToOynyiiTe mIOCKE KpecieHHs 300pa’kKeHb TOYKH, SKIIO MEPIINi OKTaHT
po3pizaru 1o oci Oy 1 mommuu I1; (H) 1 I 3 (W) noGynyBatu B 0JH1{ MJIOLIKHI 3
bponTansHO MwIommuHo© [T, (V).

3asoanns 4. Ilpoexyii mouku

3a HaJaHUMHM KOOPJMHATAMHM TOYKHM TOOyaydTe emopy (KOMIUIEKCHE
KPECJICHHsI) TOYKH 1 i1 HaOuHE 300pakeHHs (aKCOHOMETPIIO)

3aeoanns 1 3aeoanns 2 3aseoannsa 3 3asoanns 4.

A(10,5:15) B (25; 20; 0) C (20; 0; 25) 7 (20; 0; 0)

[1I. ITopsimok MpOBEAEHHS 3aKJIFOYHOT YACTUHU 3AHSTTS.
3M1MCHUTH MEePEBIPKY 1 OLIHIOBAHHSA BUKOHAHMX 3aBJAaHb. [liBeCTH MiCyMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMMWJIKH MPU HOTO BUKOHAHHI.

Tema Ne 1. IIpsiMmoKyTHI npoeKuii 0OCHOBHUX reoMeTPpU4YHUX Giryp.

IMpakTuyune 3anaTTs: [IpsMOKyTHI MPOEKIlii OCHOBHUX T€OMETPUYHUX (ITYP.
HaBuanpHa MeTa 3aHATTS: OTPUMATH MPAKTHYHI HABUYKHU MTOOYIOBU MIPOESKI[IN TOUKH,
npsMOi Ta IUIONIMH, a TaKOX IUIOCKUX GIryp Ha TUIONIMHHU TPOEKIN Ta ix
aKCOHOMETPUYHI 300pa’KEeHHS.

Kinekicts rogud - 2



Micrie mpoBeIeHHS: HAaBYAIbHUI KaOIHET KOJIEIKY .

HaBuyajbHi NUTaHHS:
1. [IpenMer HapuCHOI reoMeTpii, 300pa)k€HHs, SK T'€OMETPUYHA MOJECIIb
MIPOCTOPY, METOAM MPOCKIIFOBAHHS.
Jlitepatypa: 1 (c. 25 - 57)

Ilnan npoBeeHHS 3aHATTS:

I. Tlopsanok npoBeneHHS BCTYILY JO 3aHSTTS.

[IpoBeneHHs MonepeIHbOr0 KOHTPOIII0 TEOPETUIHUX 3HAHB 3/100yBayiB.

IuTanHsa 1/ NONEPeAHHLOI0 KOHTPOJII0 TEOPETHYHHUX 3HAHDb 3/100yBaviB:

1. Ha mnomunui posramoBana Touka B ( x B ; y B ). Bkaxits anroputm
rpaiyHOro BU3HAYEHHS ii KOOPAUHAT.

2. Un € MOXIMBICTH IIO3HAYEHHS OCEM KOOpJWHAT IHIIMMH JITEpaMH,
Harnpukiaa, Bick Oy nmo3HauutH sik Oz. AprymMeHTyHTe.

II. ITopsimok MpOBEAEHHSI OCHOBHOI YaCTUHU 3aHSTT.

dopMyBaHHS MPAKTUYHUX YMiHb 1 HABUYOK 37100yBayiB.

IIpakTHYHi 3aBIaHHS:

3aeoanns 1 Ilpoexyii npamoi ninii

1.1. ChopmymnroiiTe mOHATTA "mipsMa JiHIA" Ta "BiAPI30K OpAMOi'.

1.2. TloGynyiiTe TpeTI0 MpOEKIil Biapi3ka npsmoi Ha emwopi. Hapaiite
BI/IMOBIIb HA 3anmuTaHHs : "SK BIIpI30K po3TamoBaHuil y npoctopi ?". 3a HaJaHOIO
npoekuieo Touku K noOyayire AB1 1HIII.
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3asoanms 2

Po3sTamnyiite TpUKYTHUK MOTO Y TIEPIIOMY OKTaHTI TAKUM YHHOM, 1100 CTOPOHU
TPUKYTHHKA TPWISATAIM 10 IUIONIMH mpoekiiid. KoabopoBow Kpeiaow oOBeaiTh
CTOPOHM TPUKYTHHKA, 3aJIMIIUBINM CIIIM Kpehau Ha IuiomuHax. [Ipubpabim
TPUKYTHHK, pO3BEpHITH TutomunM I1; 1 13 10 BUrIsay entopy 1 BUKOHaAHTE HOTO.

Bucnosxu

1. OTpuManu KOMILJIEKCHE KPECJICHHS IUIONIMHU 3arajbHOTO MOJIOKEHHS, SKa
3a/1aHa CBOIMH CITiJITaMH.

2. Ciii monmapHoO CXOATHCS Y TOUKaX Ha OCSIX.

3aeoanus 3 Ilnowunu npoexyiro8ans

3.1. Bi3bMiTh y AKOCTI YOTUPUKYTHOTO BIICIKY IJIOIIMHU 30IINUT 1 pO3TaIIyHTE
HOr0 y  €BpOMEWCHKIN MOAeNi MPOCTOPY y  MOCHIJOBHUX  TOJOKEHHSX
NEePHEHANKYJIIPHOCTI 10 OJHI€T 3 TUIOUIUH MPOEKIIIi.

3.2. BukoHaiite emopu IPOeKIIFYNX IUIONIHH, 33JIaHUX X CJIiJaMHU.

Bucnosku

1. Jlnsg mpoekIiirodoi IUIOMMHM XapaKTePHHUM SIBISETHCS TUIBKKA CHiJ Ha
IJTOIIMHI MPOEKITH 0 SKOi BOHA NMEPHEHIUKYJSIpHA, a 1HII JiBa CIIIA HapaieibHi
0Cl, sIKa HE HAJIGKUTh XapaKTEPHIH MIOMINHI MPOESKIIii.

2. TIpoexkIirorodl IIOMIMHNA MOXYTh MaTH K TPH, TaK 1 JBa CIIJIH.

III. ITopsnok mpoBeIeHHS 3aKJIFOYHOI YaCTUHU 3aHSTTS.

3M1MCHUTH MEPEBIPKY 1 OLIHIOBAaHHSA BUKOHAHMX 3aBJaHb. [li1BECTH MiICYMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI HOMWJIKH IPU HOTO BUKOHAHHI.

Tema Ne 1. IIpasMokyTHI npoekuii 0OCHOBHUX reoMeTpu4HUX Qiryp.

IpakTuune 3anaTTs: [IpsMOKyTHI MPOEKIlii OCHOBHUX Tr€OMETPUYHUX (ITYP.
HaBuanpHa MeTa 3aHATTS: OTPUMATH MPAKTUYHI HABUYKHU MMOOYIOBU MPOEKI[IN TOUKH,
npsMOi Ta IUIONIMH, a TaKOX IUIOCKUX GIryp Ha TUIONIMHHU TMPOEKIN Ta ix
aKCOHOMETPUYHI 300pa’KEeHHS.

KinekicTs rogud - 2

Micre npoBeieHHS: HaBYaIbHUN KaOTHET KOJICIKY.

HaBuyajibHi NUTAHHA:

1. [IpeameT HapuCHOI reoMeTpli, 300pa’KE€HHsA, K F€OMETpUYHA MOJEIb
MPOCTOPY, METOAM MPOEKIIFOBAHHS.

Jlitepatypa: 1-3 (c. 25 - 57)

Ilnan npoBeieHHS 3aAHATTSH:

I. TTopsimok mpoBeIeHHS BCTYITY IO 3aHSTTS

[IpoBenenHs monepeaHLOTO KOHTPOIIO TEOPETUIHUX 3HAHB 3/100yBaviB.

IMuTtaHHa 1J151 NONEPeIHHLOr0 KOHTPOJII0 TEOPETUYHHUX 3HAHB 3/100yBaviB:

1. Ik moGymyBaTh HAOYHY MPOCTOPOBY CUCTEMY KOOPAHMHAT, 32 YMOB: KYyTHU
MDXK OCSIMU PiBHI 1 JOpiBHIOIOTH 120 °, 0/1HA 3 Oceli po3TaIlioBaHa BEPTUKAIHHO.

2. SlkuM CUMBOJIOM TTO3HAYa€ MaTeMaTHKa N - BUMIPHUN IIPOCTIP?

II. TTopsimok mpoBeIEHHSI OCHOBHOI YACTUHU 3aHATTS



®opmyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 3700yBauiB.

IIpakTHYHi 3aBJAHHS:

3asoannsa 1

1.1. CkopuCTaBIIMCh YOTUPUKYTHUM BIJACIKOM TUIONIMHU TIOCIIIIOBHO
pO3TaIlyBaTH HOTO y MOJIOKEHHSX MapajielbHOCTI IO OHI€T TIIONTMHH MTPOSKIIii.

1.2. BuxkoHaiiTe entopu MIONTKMH PiBHSA, 3a/1aHl 1X CIIIJIaMH.

3asoamnms 2

2.1. 3po0iTe 3BipKy mO3HAYEHb CIIIB IUIOMMWH 1 TOYOK 30iry CIIIiB,
CKOPHCTABIIUCH MiAPYIHHKOM.

2.2. Binsg KOXHOTO €miopy BHUKOHAaWTE HANMUC HallMEHyBaHHS IUIOLIUHH 1
CHUMBOJIAMU 3aMUIIITh XapakTep i1 MOJO0KEHHS 10 BIAMOBITHOI MJIOMIMHU MPOEKIIIH.

3aeoanus 3 Ilpoekyii niockux ghicyp

3.1. [TobymytiTe Tpetio mpoekuiro TpukyTHrka ABC.

3.2. 3a "HamaHoro mpoekiiero Touku K, 10 HaleXuTh TUIONIMHI TPUKYTHHUKA,
noOyayWTe 1HII1 ABI ii MPOEKITi.

3.3. Hapaiite BiAMOBiAL Ha 3amuTaHHA: LSk po3TalioBaHa IUIOLIMHA
TPUKYTHUKA Yy TIpOCcTOpi”?

3asoamnns 1 3asoamnns 2 3asoamnns 3

z z

3asoannus 4

[ToOynyiiTe MPSIMOKYTHY 130METPIr0 KT JlaMeTpoM S0MM, 110 po3TalioBaHl Ha
TJIOIIHHI:
TOPU3OHTATBHIN dbpoHTaNBHIM npodUIbHIT

3asoannsn 5
[ToOynyiiTe KOMIUIEKCHE KpEeCJICHHS Ta AaKCOHOMETPII0  MPaBUIBHOTO
MIECTUKYTHUKA 3 J1aMETPOM OMUCAHOTO KoJjia SOMM, sSiKuii IekuTh y mommuHi: 1) T3]
2) I1s.
III. ITopstnox MpoOBEIEHHS 3aKJIFOYHOT YACTUHH 3AHSTTS.
3n1CHUTH TIEPEBIPKY 1 OLIHIOBAHHS BUKOHAHMX 3aBJaHb. [li1BeCTH MiJCyMOK

MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMMJIKM MPU HOTO BUKOHAHHI.



Tema Ne 2. IIpoexkniroBaHHsI reOMeTPUYHHUX T TA iX NePETHH.

IMpaxkTuuHe 3aHATTA: [IpOCKIitTOBaHHS TEOMETPUYHMX TiJ Ta TX MEPETHH. .
HaBuanpbHa MeTa 3aHATTSA. OTPUMATH IMPAKTUYHI HABHKH MOOYIOBH KOMILIEKCHOTO
KPECJICHHS Ta aKCOHOMETPHYHOTO 300paKCHHS MPOCTOPOBUX OO'€KTIB Ta iX
IIEPETHHY.

KinpkicTe roquu - 2

Miciie npoBeicHHS: HaBYaIbHUN KaOIHET KOJIEIKY.

HaBuajbHi nUTAHHSA:

1. baraTorpanHuku Ta Tijia 00€pTaHHS.

2. [IpstMOKYTH1 Ta aKCOHOMETPUYHI MPOEKII1.

3. [Tpoekrii  (opTroroHandbHI  Ta  aKCOHOMETPHUYHI)  TIPABMIHHUX
OaraTorpaHHUKIB.

Jliteparypa: 2-3 (c. 60 - 83)

Ilnan npoBeeHHs 3AHATTA:

I. ITopsnOK NpOBEIEHHS BCTYITY 10 3aHATTSL.

[TpoBeneHHs nonepeIHbOro KOHTPOJII0 TEOPETUUHUX 3HaHb 3100yBayiB.

IIuTaHHs NONEpeIHHLOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHB 3100yBaYiB!

1. o Ha3uBaroTh OararorpanHukamu ? HaBeniTe mpukiaau.

2. Chopmymtoiite TepMiH "MpaBUiIbHA MTPsIMA MIECTUTPaHHa pu3ma'.

3. lllo Ha3uBarOTh TIIOM OOEpTAHHS ?

4. Yum yTBOprO€ThCS O1YHA TOBEPXHS OaraTorpaHHMKa ?

5. SIk Ha3UBaKOTh BIIPI3KU NMPAMHUX, 1110 YTBOPIOIOTHCS MPHU MEPETUHI TUIOLIHH,
10 0OMEXYIOTh OaraTorpaHHUK ?

6. Ik Ha3UBaIOTh TOUYKHU NEPETUHY pedep OaraTorpaHHUKIB ?

II. ITopsinok mpoBeAEHHS! OCHOBHOI YaCTUHU 3aHSATTS.

dopMyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTU4He 3aBAAHHSA:

[ToOynyiiTe  KOMIUIEKCHE  KpPECIHeHHS 1  aKCOHOMETPilo (MPSMOKYTHY
130MeTPi0) BKa3aHOI'0 r€OMETPUYHOTO TiJIa, HIKHS OCHOBa  SIKOTO
posrtamoBana Ha [1i miomuHi, SKIIOo 11e :

1. IlpaBusibHa npsiMa IIECTUTPaHHA MTPU3Ma 3 PO3MIpaMU : J1aMeTp OMHCAHOTO
kona 50 mm ; Bucotra h =60 mm, 3 ocHoBoro: 1.1 mall1l; 1.2.mall2; 1.3.mall3.

2. Hwuninap 3 po3mipamu : 50 MM 1 h = 60 MM, 3 ocHOBoto Ha : 2.1.) IT 1; 2.2) 11
2; 2.3)I13.

I1I. TTopsinok NpoBEAEHHS 3aKIOUYHOI YACTUHU 3aHATTS.

3M1MCHUTH MEePEBIPKY 1 OLIHIOBAHHSA BUKOHAHMX 3aBJAaHb. [liBeCTH MiCyMOK

MPAKTUYHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBHI IOMUJIKH IPU Or0 BUKOHAHHI.

Tema Ne 2. [IpoekuilOBaHHSI reOMETPUYHUX TUI TA iX MEePETHH.
IpakTuune 3ansaTTs: [IpoekiitoBaHHS T€OMETPUYHUX T Ta iX IEPETHH..



HaBuanpbHa MeTa 3aHSTTS: OTPUMATH MPAKTUYHI HABHKU MOOYIOBH KOMILIEKCHOTO
KPECJACHHS Ta aKCOHOMETPHYHOTO 300pa)K€HHS TIPOCTOPOBUX OO'€KTIB Ta IX
TICPCTUHY.

Kinpkicte rogun - 2

Miclie npoBeIeHHS: HaBYAIbHUN KaOIHET KOJICIKY.

Hap4yanbHi nUTAHHA:

1. bararorpanHuku Ta Tija o6epTaHHS.

2. IIpssMOKyYTH1 Ta aKCOHOMETPUYHI MTPOEKIIIi.

3.IIpoexktii (opTOroHasIbHI Ta aKCOHOMETPUYH1) MPAaBUILHUX OAraTOrpaHHUKIB.
Jlitepatypa: 2-3 (c. 60 - 83)

Ilnan npoBeeHHS 3aHATTS:

[. [Topsimok mpoBeIeHHS BCTYITY JI0 3aHSITTS.

[IpoBeneHHs nMonepeHLOr0 KOHTPOIIO TEOPETUYHUX 3HAHB 3/100yBaviB.

IluTaHHA MonepeIHHLOr0 KOHTPOJII0 TEOPETUYHHUX 3HAHB 3/100yBaviB!

1. Chopmymrolite TepMiHH "OpSIMHUI KOJOBUM HUIIHAP", "TpSIMUN KOJIOBUN
KoHyc", "3pi3aHuii KoHyc".

2. SIk1 BUX1HI JaH1 XapaKTePU3YIOTh :

- IPSIMY TPABUWIbHY HMIECTUTPAHHY MPUBMY ;

- IPSIMY NPABWIIbHY HIECTUTPAHHY HIpaMiay ;

- UAJIHAP; KOHYC 1 3p13aHUil KOHYC.

3. [Ilo Ha3MBaIOTH CJIIJIOM IUIOLIMHM 1 SIK OT0 MO3HAYAOTh?

4. dxi cmiau Mae GpOHTAIBHO MPOEKLII0I0Ya TIOUMHA?

5. Slk 3HAWTH ABI NPOEKILIi TOYKH, SKIIO 3a/laHa TPETSA 1 TOUKA PO3TAIlIOBaHA Ha
npsAMidA TPU NPOEKLIi K0T HagaH1?

6. SlxkumMu MeToaMU MOXHA 3HAWTHU HATYpaJbHY BEJIMYUHY BiApi3Ka MPSIMOi?
I0CKOi pirypu?

II. TTopsimox mpoBeIeHHSI OCHOBHOT YaCTUHM 3aHSTTA.

dopMyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTU4He 32aBJAAHHS:

[ToOynyiiTe  KOMIUIEKCHE  KpECIeHHS 1  aKCOHOMETPilo (MPSMOKYTHY
130METpit0) BKa3aHOTO reOMETPUYHOTO TiJ1a, HUKHS OCHOBa  SIKOTO
po3TtaioBana Ha [1i momuHi, SIKIIo 11e :

1. 3pizanuii KOHYC 3 PO3MIpaMH : JAlaMeTp HIXKHBOT OCHOBH 50 MM, BEpXHBOT -
30 MM, Bucota 20 MM, 3 ocHoBoto Ha : 3.1) IT 1; 3.2.) IT 2; 3.3.)IT 3.

Ha koMIuiekCHOMY KpecieHH1 HAaHECTH PO3MIpH.

III. ITopsinok MpOBEACHHS 3aKIOYHOI YACTUHU 3aHATTS.

3MiCHATH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHMX 3aBAaHb. [liIBECTH MiICyMOK
MPAKTUYHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBH1 IOMIJIKHM TPU HOTO BUKOHAHHI.

Tema Ne 3. IIpoekuiiiHe KpecaeHHsI.
IMpakTuune 3anarts: [IpoekmiitHe KpecieHHs.
HapuanbHa MeTa 3aHATTSA: cPOpMYyBaTH MPAKTUYHI HABUYKU MMOOYOBU pO3PI3IB.
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Kinekicts rogud - 2
Miciie npoBeicHHS: HaBYaIbHUN KaOIHET KOJIEIXKY.

HaBuajabpHi nuTaHHA:
1. [lepeTrH T€OMETPUYHHUX T1J1 TUIOIIUHAMM.

2. B3aemHuii nepeTuH NoBEPXOHb TiJI.
Jlitepatypa: 2-3 (c. 85 - 98)

Ilan npoBeieHHS 3aHATTA:

I. ITopsimok npoBeAeHHS BCTYILY O 3aHSTTS.

[IpoBeneHHs MOMEPEAHHLOTO KOHTPOIIO TEOPETUIHUX 3HAHB 3100yBaviB.

I[uranHs 19 NONEPeAHBOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHDb 3100yBaviB:

1. Ha3BiTh MpOEKTYIOY1 TIOIINHH.

2. 3afaiiTe KOXKHY 3 MTPOCKTYIOUHX IJIONIMH CII1IaMH.

II. ITopsinok npoBeAEHHS! OCHOBHOI YACTUHHU 3aHSTTS.

dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakT4He 32aBIAHHSA:

Hanano komrmiekCHe KpeclIeHHsI TPhOXTPAHHOIL MipaMiy 1 CIIiJ| TUIOIIUHH, 10
ii nepetrunae. HeoOxigHO:

- MOOyTyBaTH AB1 JAPYTi;

- 3HAWTHU HATypaJbHYy BEIUYUHY pedep Mpu3Mu;
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III. TTopsimok MpoBEeAECHHS 3aKIFOYHOI YACTUHU 3aHATTSL.
3MiCHUTH TEPEBIPKY 1 OIIHIOBAHHS BUKOHAHWX 3aBAaHb. [liIBECTH MiICyMOK
MPAKTUYHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBHI IOMUJIKH IPU HOr0 BUKOHAHHI.

Tema Ne 3. IIpoekuiiiHe KpecJaeHHs.

IpakTuune 3ansarrsa: [Ipoekiiiine KpeciaeHHs..

HapuanbHa MeTa 3aHATTS: cpOpMyBaTH MPaKTUYHI HABUYKH NMOOYI0OBU PO3PI3iB.
KinpkicTs rogud - 2

Miciie npoBeicHHS: HaBYAIbHUN KaOTHET KOJIEIXKY.
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HaBuaJbHi NUTAHHS:

1. [lepeTuH reoOMeTpUYHMX T MIIOMIMHAMM.
2. B3aemHuii nepeTuH NOBEPXOHD TiJI.
Jlitepatypa: 2-3 (c. 60 - 83)

Ilnan npoBeneHHs1 3AHATTS:

I. [Topsimok NpoBeIeHHS BCTYITY JI0 3aHSITTSL.

[IpoBeneHHs MonepeIHbOr0 KOHTPOIIIO TEOPETUYHHUX 3HAHB 3/100yBayiB.

I[uTanHs I HonepeIHbHOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHD 3/100yBayviB:

1. Ha3BiTh IUIOIIMHA PiBHSI.

2. 3amaiiTe KOXKHY 3 IJIOIIMH PIBHA CI1IaMHU.

IL. ITopsimox npoBEAECHHSI OCHOBHOIT YaCTUHH 3aHSTTS.

®opMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 3100yBayiB.

IIpakTH4He 32aBJIAHHS:

Hanano xomIuieKCHE KpPECIeHHsI TPbOXTPAHHOT MipaMiIy 1 C1J1 IUIOLINHH, 1110
il mepetunae. HeoOxiaHO:

- 3HAlTH HaTypaJbHy BeTUYUHY (Pirypu nepepisy;

- OOy TyBaTH PO3TOPTKY MipaMiJIH.
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III. ITopsimok MpOBEIEHHS 3aKIOYHOT YaCTUHU 3aHATTH.
3A1MCHUTH MEPEBIPKY 1 OLIIHIOBAHHS BUKOHAHUX 3aBAaHb. [liIBECTH MiICYMOK
IPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBH1 IIOMUJIKU MPY HOTO BUKOHAHHI.

Tema Ne 3. IIpoekuiiiHe KpecaeHHs.

IMpakTuune 3anarrs: [IpoekiiitHe KpeciaeHHs..

HapuanbHa MeTa 3aHATTS: cPOpMyBaTH MPAKTUYHI HABUYKU MMOOY0BU PO3PI3IB.
KinpkicTe rogu - 2

Micliie npoBeieHHS: HaBYAIbHUN KaOIHET KOJIESIKY.

HaB4yaJjibHI IMTAHHSA:
1. IlepeTyH TEOMETPUYHUX T1J1 TJIOIIUHAMM.
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2. B3aemHMii IepeTUH MOBEPXOHD TiJ.
Jlitepatypa: 2-3 (c. 60 - 83)

IInan npoBeneHHs 3aHATTH:

I. [Topsitok IpOBEEHHS BCTYIY 110 3aHSTTSL.

[TpoBeneHHs nonepeIHbOro KOHTPOJII0 TEOPETUUHUX 3HaHb 3100yBayiB.

IInTanHs 1JIs1 IONEPeIHHOr0 KOHTPOJII0 TeOPeTUHYHHUX 3HAHD 3/100yBayviB:

1. Sk y mpocTopi po3TamoBaHO BiAPi30K MPsIMOi, SKIIO HA OJHIN 3 TJIOIIWH
MPOEKIIii BiH 300paXKy€eThCsl TOUKOIO?

2. Slx posramyBaTH IUIOCKY (irypy BiJHOCHO IUIOLIMHHM TPOEKIIN, 100
300paXe€HHs Ha HI{ MaJIo HATYpaJlbHy BETUYHHY?

II. TlopsAtok mpoBenEeHHS OCHOBHO1 YaCTUHU 3aHATTS.

dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 3700yBayiB.

IIpakT4He 3aBAAHHSA:

[ToOyayBaTH JiHIIO MEPETUHY ABOX MPSMUX KPYTOBUX HWJIHAPIB, BICI SIKUX
HEPETUHAIOTHCS 1mi KyToM 90°.
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I1I. ITopsnok nmpoBeIeHHS 3aKJIFOYHOI YaCTUHU 3aHSATTS.
3A1iCHUTH TIEpEBIPKY 1 OIIHIOBAHHS BUKOHAHUX 3aBlaHb. [ligBecTH mijicyMok
MPAKTUYHOTO 3aHSITTS 3BEPHYB yBary Ha OCHOBH1 TOMUJIKU MPU KOTO BUKOHAHHI.

Tema Ne 4. OpopMiIeHHSI KOHCTPYKTOPCHKOI JOKYMEHTALI.

IpakTuune 3auaTTsa: OdopMIICHHS KOHCTPYKTOPCHKOT TOKYMEHTAITI].

HapuanpHa MeTa 3aHATTS: 3aCBOITH OCHOBHHX IT0JI0KEHS cTaHmaapTiB cuctemu ECK,
K1 € 6a30BUMU B 0(pOPMIICHH] KPECIICHb.

Kinekicts rogud - 2

Micrie mpoBeICHHS: HaBYAIBHUIN KaOlHET KOJIEIKY .

HaBuyaabHi nUTaHHA:

1. 3aranbni BigomocTi mpo cra”gaptd. JACTY 3321-96. CKJI. OcHoBHi
O3HAYEHHS Ta TEPMIHH.

2 ECK/: ®opmaru, siki BuzHaueni ['OCT 2.301-68.
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3 OcHoBHuii Hanuc Ta BHyTpimHA pamka 3a 'OCT 2.104-68.
4 Tunu ninii 3a F'OCT 2.303-68.

5 Macmrabu 306paxkenp Ha kpeciaenHsx. [[OCT 2.302-68.
Jlitepatypa: 3 (c. 85 - 104)

Ilnan npoBeneHHs1 3AHATTS:

I. [Topsimok NpoBeIeHHS BCTYITY JI0 3aHSITTSL.

[IpoBeneHHs MonepeIHbOr0 KOHTPOIII0 TEOPETUIHUX 3HAHB 3/100yBayiB.

I[uTanHs I HonepeIHbHOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHD 3/100yBayviB:

1. SIx mo3HayaeThest popmat ¢ po3mipamu 297 x 2107

2 SIxi po3mipu mae popmat A3 ?

3 Ha sixiii BigcTaHi Big KiHIIB (popMaTy KPECIUTHCS BHYTPILIHS paMKa ?

II. ITopsimox mpoBEeAEHHSI OCHOBHOI YaCTUHU 3aHSTTSL.

dopMyBaHHS MPAKTUYHUX YMiHb 1 HABUYOK 37100yBayiB.

IIpakTU4He 32aBJIAHHS:

1. BukoHatu Hamucu 3 po3MipoM mpudty 7, Tun b, 6€3 Haxuiy 3a BUMOraMmu
['OCT 2.304-81. lIpudtu kpecnasipchbki:

1.1. CtpokoBi (Mmaui) JiTEpU KUPUITHUIIL.

1.2. Apabcebki mudpw.

1.3. Tekct: "Beptonit M i - § MTB-3"

I1I. [Topssmok MpOBEECHHS 3aKIOYHOT YaCTUHU 3aHATTS.

31MCHUTH MEPEBIPKY 1 OLIHIOBAHHS BUKOHAHMX 3aBJaHb. [liIBECTH MiACYMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI IOMHJIKM HpU HOTO BUKOHAHHI.

Tema Ne 4. OpopMiIeHHSI KOHCTPYKTOPCHKOI JOKYMEHTALiI.

IpakTruHe 3aHaTTsA: OPOpPMIICHHS KOHCTPYKTOPCHKOT JOKYMEHTAITIi.

HapuayiipbHa MeTa 3aHATTS: 3aCBOITH OCHOBHHX IOJIOKEHS cTaHnapTiB cuctemu ECK,
K1 € 0a30BUMHU B OPOPMIICHH] KPECIICHb.

KinekicTe rogun - 2

Miciie npoBeIcHHS: HaBYaIbHUN KaOIHET KOJICIKY.

HaB4yajibHi NUTAHHA:

1. 3aranpui Bimomocti npo ctangaptu. JCTY 3321-96. CKJ/. OcHoBHi
O3HAYEHHS Ta TEPMIHH.

2 ECK/: ®opmaru, siki Bu3Haueni ['OCT 2.301-68.

3 OcHoBHuli Hanuc Ta BHYTpimHg pamka 3a ['OCT 2.104-68.

4 Tunm miuiii 3a TOCT 2.303-68.

5 Macmrabu 300paxkens Ha kpeciennsx. [[OCT 2.302-68.

Jlitrepatypa: 3 (c. 85 - 104)

Ils1aH npoBeIeHHS 3AHATTH:
I. ITopsimox mpoOBEAEHHS BCTYIY JI0 3aHSTTA.
[IpoBeneHHs MonepeHLOT0 KOHTPOIIO TEOPETUIHUX 3HAHB 3100yBaviB.
IIuTaHHs 1/ ONEePeTHHOr0 KOHTPOJII0 TEOPETHYHMX 3HAHDb 3/100yBaviB:
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1 Jle po3TamoByoTh OCHOBHUI Hamuc Ha ¢popmati A4? A3 ?

2 Ska TOBIIMHA OCHOBHOI CYIIiJIbHOT TOBCTOT JiHIT ? Ii 3aCTOCYBaHHS ?

3 B sikux BUMajKax 3aCTOCOBYIOTh TOHKY HITPUX-TIYHKTUPHY JiiHiI0 ? Ha3BiTh
il po3mipu. Ha siky BiicTaHb BOHA BUXOJIUTh 32 MEXK1 KOHTYpY ?

4 S$lka niHIS BUKOPUCTOBYETHCS /ISl KPECICHHS BUHOCHUX 1 PO3MIPHUX JIHIN ?

II. ITopsimox mpoBEeAEHHS OCHOBHOI YaCTUHU 3aHSTTS.

dopmyBaHHSA NMPAKTUIHUX YMiHb 1 HABUYOK 3/100yBayiB.

IIpakTU4YHe 3aBIaAHHA:

Hanecith  po3mipHi JiHII MeTOAOM
3arajibHOl 0a3u" I JeTall:

"

BiJ

III. ITopsnox nmpoBeIeHHS 3aKJIFOYHOI YaCTUHU 3aHSTTS.
3MiMCHUTH MEPEBIPKY 1 OLIHIOBAHHS BUKOHAHUX 3aBAaHb. [liIBECTH MiJICyMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBH1 TOMMWJIKH MPU HOTO BUKOHAHHI.

Tema Ne 5. Cruaganbhi kpeciaenns. Kpeciiennst 3'eqnans i nepegau.
IpakTuune 3anarrsa: CkiananbHi KpecieHHs. KpeciienHs 3'eiHanb 1 nepenad.
Hapuanwna meta 3auatTsa: @opmyBaHHS 3HaHb 300pakKeHb Ta MO3HAYEHb PI3bOOBUX,
[UTIIBOBUX, MTU(TOBUX, IIMOHKOBHUX, 3BAPHUX, TMAasSHUX, KICEHUX, 3aKIJICIKOBHX
3'¢lHaHp 3TIAHO BUMOT BIAMOBIJIHMX CTAaHAAPTIB. PO3TIsSHYTH BHAM Tepenad, sKi
BUKOPHCTOBYIOTHCS B MAIIMHOOYAYBaHHI Ta BUBYUTHU OCOOJIUBOCTI 300pa)ke€Hb Ha
KpECIeHHSAX PI3HUX BUAIB 3yOuacTux mepenad. HampairoBanHs BMiHb poOOTH 3
JOKYMEHTaMHu TMPOQECiHHOTO MPU3HAUCHHS, SKI JACTA3YIOTh POOOTY CKIIagaibHOI
OJIMHMUIII.

Kinekicte rogus - 2

Miciie npoBeiCHHS: HaBYAIbHUN KaOTHET KOJIEIXKY.

HaBuaJjibHi NnHTAHHS:

1. 3’'eqnaHus.

2. Ilepenaui.

3. CxmanmanbHe kpecieHns. Cnernudikaris.
Jlireparypa: 3 (c. 106 - 119)

Ilan npoBeieHHS 3aHATTA:

I. ITopsinok npoBeneHHS BCTYILy A0 3aHATTS.

[IpoBenenHs monepeaHLOTO KOHTPOIIO TEOPETUIHUX 3HAHB 3/100yBaviB.

IluTaHHs 1J15 MONEPEJHBOI0 KOHTPOJII0 TEOPETHYHHUX 3HAHDb 3100yBaviB:

1. Sxi kpeclieHHs Ha3UBalOTh CKIaganbHUMU? Ha3BiTh OCHOBHI BUMOTH, SIKUM
MTOBUHHE BIJIMOBIIATH CKJIaJaIbHE KPECICHHS .

2. Bumoru 10 HaHEeCEHHsS PO3MIPIB Ha CKIIAJAIbHUX KPECIECHHSX.

II. TTopsimox mpoBEeAEHHS OCHOBHOI YaCTUHU 3aHSTTS.
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®opmyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 3700yBauiB.

IIpakTH4He 32aBIAHHS:

3asoanns 1

Hakpecnutu 300paxkenns pizpou 3a 'OCT 2.311-68 Ha cTepxHI Ta B TIIyXOMY
oTBOpi. HanecTu rmo3HavueHHs pi3bOM METPUYHOI JilaMeTpoM 12 MM , 3 MIJIKUM IIIaroM
3a 'OCT 9150-81. Hanectu po3mip (acku Ta TOBKUHU Pi3b0U 3 TOBHUM Ipodiiem

3asoamnns 2

Posmmudpyitte nosnauenns pizsou M27x 3(P0,5)LH

3agoannus 3

Buxonaiite 300pakeHHs Hapi3HUX 3'€IHAHD

A

-
I ASSLLI,
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A
MyCTOTLIUN CTEP>KEHb HE MyCTOTLIUHN CTEPIKEHb

3asoanms 4

Posmmdpyiite yMOBHE MTO3HAUYEHHS UTII[OBOTO MPSAMOOIYHOTO 3'€ THAHHS
('OCT 1139-80)

3aeoanmus 5

Hapnaiite BiamoBiib 10 SIKOTO 3 BUAY HE PO3HIMHUX 3'€/IHAHBb HAJICKUTh
KOXXHUH 3 TPhOX HaJaHUX MpUKIaAiB. Posmudpyiite Hanuc, HaqaHUK Ha TOJIMLI JIHIT

BHUHOCKHU
FOCT 5264-80-T2-h 4

lnaf
FOCT 5264-80-K3-M\6 i
R

fo o]

Puc 1 Puc2 Puc 3
III. ITopsimok MPOBEAEHHS 3aKIFOYHOT YACTUHU 3aHATTSL.

3MiCHATH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHMX 3aBJaHb. [liBeCTH TiACyMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBH1 TOMIJIKH TIPU HOTO BUKOHAHHI.

Tema Ne 5. Crinaganbhi kpeciennsi. Kpecienns 3'eqnann i nepeaau.
IpakTuune 3anaTra: CxiananbHi kpeciaeHHs. Kpecienns 3'ennans 1 nepeaad.
HapuanbHa meta 3ausATTA: POpMyBaHHS 3HAHb 300paK€Hb Ta NMO3HAYEHb Pi3bOOBUX,
HUTIBOBUX, ITU(TOBUX, IMIMOHKOBUX, 3BApHUX, TMasSHUX, KICEHUX, 3aKJICMKOBHUX
3'eJlHAHb 3T1IHO BUMOT BIJMOBIJIHUX CTaHAApTIB. PO3rIsiHyTH BHIM Tepenad, sKi
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BUKOPHUCTOBYIOTHCS B MAIIMHOOYIyBaHHI Ta BHUBUUTU OCOOJMBOCTI 300pa’keHb Ha
KpECJICHHSIX PI3HUX BUJIB 3yOuactux nepenad. HampaimroBanHs BMiHB poOOTH 3
JOKYMEHTaMHu Mpo(deciiHOro MPU3HAYCHHS, SKI JACTaNI3yIOTh POOOTY CKJIagaabHOl
OJIMHUAIL.

Kinpkicte roqun - 2

Micriie npoBeicHHS: HaBYaIbHUN KaOIHET KOJIEIKY.

HaBuaJbHi nUTaAHHA:

1. 3'eqHanHs.

2. [lepenaui.

3. CxuaganbHe kpecinennsa. Crnenudikariis.
Jlitepatypa: 3 (c. 106 - 119)

IInan npoBeneHHs 3aHATTH:

I. [Topsiiox mpoBeEHHS BCTYIY 1O 3aHSTTSL.

[TpoBeneHHs nonepeIHbOro KOHTPOJII0 TEOPETUUHUX 3HaHb 3100yBayiB.

IInTanHs 1JIs1 IONEePeHBOr0 KOHTPOJII0 TeOPeTUYHUX 3HAHB 3100yBayviB:

1. Bumoru 10 HaHECeHHs MO3MILIM OKpeMHUX JAeTajeil Ha CKJIaJajJbHUX
KPECJIEHHAX

2. SIki yMOBHOCTI 1 CHpOILEHHSI PEKOMEHIYIOTh CTaHAApPTH ISl 3aCTOCYBaHHS
py 0(pOPMIIEHH] CKIaAaIbHOTO KPECIEHHS?

I1. ITopsanok npoBeneHHSI OCHOBHOT YaCTUHU 3aHATTS.

dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 3700yBayiB.

IIpakTHyHi 3aBIaHHA:

3aeoannus 1

BcTaHOBITH BUAM MEXAaHIUYHUX MEpeiad Ta BKaXITh MOXIJIMBOCTI 3aCTOCYBaHHS
KOYKHOI 3 HUX.

O3HaifoMTecs 3 MOKJIMBUMU HaMEHYBaHHSIMU JIETaJICH, SIK1 YTBOPIOIOTh
3y0yacTy nepeaaqy.

3'scyiiTe HaltMeHyBaHHS MTapaMeTpiB 3y0UacToro Kojeca

3asoanns 2

JlaiiTe BIATIOBI/II HA 3alTUTAHHS:

- B YOMY TIOJIATA€ YMOBHICTh MPU 300pa’keHH] 3yOI1iB 3y0UacTUX KOJIIC:

- AK1 JIIHIT 3aCTOCOBYIOTh JJIs1 300paKeHHSI K1J1: AUIMIIBHOTO, 3alaJuH Ta
BEpUIMH 3yOl11iB Ha TUIONIMHI NePIEeHIUKYIISPHIN TOB3JOBXKHIN 0C1 3y0UacToro
KoJieca.

3asoanns 3 Poboue kpecnenns oemani. Eckiz

BukoHaTH MOIIYK CKJIAJJOBHUX 32 aITOPUTMOM:

1 Ha 6a31 BuKoHaHHS noNepeHIX rpadiuHuX poOIT BUCIOBITH BIACHY JYMKY 3
OKpecJIeHHX TmpoOsiieM, [0 TMPUBEAYTh JO €TamiB CTBOPEHHS Ha3BaHHUX
KOHCTPYKTOPCHKHX JIOKYMEHTIB

1.1 Tpadiuyna dyacTHHA: KUIBKICTh Ta XapakTep 300paxkeHb, MacmTad
300pakenHs. CTaHAapTH Ta IXHI BUMOTH.

1.2 OcHOBH1 BUMOTH CTaH/IAPTy MPU HAHECEHHI PO3MIpPiB

2 Hogi 3nanns. [omryk BiAmoBiiei Ha MATAHHS
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2.1 Yu € MOXIJIMBICTh MpPH BUTOTOBJIEHHI JA€Tajl TOYHO OTPUMATH BKa3aHH
po3Mip? KO0 «HID», TO YA MOXKJIMBO JAOBUIBHMUM YMHOM IPU3HAUYUTU TPaHUYHE
BIAXWJIECHHA?

2.2 Y € MOXJIMBICTh MPAKTUYHOTO OTpUMaHHS (OPMHU MOBEPXOHB (IIMIIHIpA,
KOHyca) a0 1X B3a€EMHOTO TOJIO’KEHHSI 0€3 B1IXUJICHb?

2.3 IloguBiThCsl Ha MOBEPXHI JETaill, HAPUKIaJd, Baly-IIecTepHl a00 OJIOKY-
miecTepHi. Un Ha BCIX MICIIX BOHA OJHAKOBO TJafeHbKa? SIKIIO «HI» , TO SIKUM
YMHOM BKa3aTH PI3HUIIIO MK HUMU?

2.4 TlpusHaueHHs matepiany. Po3rissHbTe yMOBHI MO3HAa4YeHHs Marepiany 3a
BIJIMTOBITHUMH CTaHJAPTAMH.

2.5 Slke mpu3HA4YEHHS MAa€ €CKi3, SK KPECJICHHS pa30BOr0 BUKOPHCTaHHA. B
YOMY MOJISITAa€ PI3HUI MK €CKi30M Ta pOOOYHM KPECICHHIM JieTani?

2.6 TexcroBa yactuHa. SIki nuTaHHs BigoOpaxae?

III. ITopstnox MpoOBEIEHHS 3aKJIFOYHOT YACTUHU 3aHSTTS.

3MiCHATH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHMX 3aBlaHb. [liBeCTH MiJICYMOK
MPAKTUYHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBH1 TOMHJIKHM MPU HOTO BUKOHAHHI.

Tema Ne 5. CrinaganbHi kpeciiennsi. Kpeciienns 3'eqnanb i nepegau.
IIpakTuune 3anarTTa: CkiaganbHi KpecieHHs. KpeciieHns 3'eiHaHb 1 nepead.
HapuanbsHa meta 3aHATTa: @opMyBaHHS 3HaHb 300paXEHb Ta MO3HAYEHb Pi3bOOBUX,
HUTIFOBUX, ITU(PTOBUX, IIMOHKOBUX, 3BApHUX, MasgHUX, KICEHUX, 3aKICMKOBHUX
3'eJHAHb 3T1IHO BUMOT BIJAMOBIJHUX CTaHAApTIB. PO3rIsiHyTH BUIM Tepenad, sKi
BUKOPUCTOBYIOTHCS B MAaIIMHOOYAYBaHHI Ta BUBYUTH OCOOJIMBOCTI 300pa)K€Hb Ha
KpECJIEHHSX PI3HUX BHUAIB 3yO4yacTux mepenad. HampairoBaHHsS BMiHb POOOTH 3
JOKyMeHTaMu Mpo¢eciHHOTO MPU3HAYCHHS, K1 JETaNi3yl0Th pOOOTY CKIIaIaibHOI
OJIMHHUIII.

Kinekictes rogun - 2

Miciie npoBeIeHHS: HaBYaIbHUN KaO1HET KOJICIKY.

HaBuaJbHi NUTAHHSA:

1. 3'eqnanns.

2. [lepenaui.

3. CxnagansHe kpecierHs. Crnerudikaris.
Jlitepatypa: 3 (c. 106 - 119)

Ils1an npoBeleHHSA 3AHATTA:
I. Tlopsiok npoBeneHHS BCTYITYy A0 3aHATTS.
[IpoBeneHHs MonepeHbOr0 KOHTPOJII0 TEOPETUUHUX 3HAHb 3/100yBayiB.
IIuTaHHA 1JIA NHONEePeHHOI0 KOHTPOJII0 TEOPETHYHHMX 3HAHB 3100yBaviB!
1. I1lo BiTHOCUTBCA O MOHSTTS «UUTAHHS CKJIAJaJIbHOTO KPECICHHSD?
2. Ha3BiTh BUMoru 10 opopmieHHs crierudikarii.
II. ITopsimox mpoBeIeHHSI OCHOBHOT YaCTUHU 3aHSITTA.
®opMyBaHHS NMPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.
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IIpakTHuHi 3aBIaHHS:

3asoanns 1

BcTanoBuTH cK1a10B1 TOHATTS «YUTAHHS CKJIaJalbHOTO KPECICHHS
3asoanns 2 Jlemantosanus CKaoaibHO20 KPeCieHHs.

Bukonatu eckizHo-rpadiude 300pakeHHs 32 HaJJaHUM HOMEPOM TO3HIIIi.
III. ITopsanok nmpoBeIeHH 3aKIFOYHOI YaCTUHU 3aHSATTS.

3niACHUTH TIEPEBIPKY 1 OLIIHIOBaHHS BUKOHAHUX 3aBAaHb. [liBECTH MiacyMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI MOMUJIKH MPU HOr0 BUKOHAHHI.

Tema Ne 6. Cxemu. OCHOBHI TeopeTHYHI BiIOMOCTI.

IpakTuune 3ansarrsa: Cxemu. OCHOBHI TEOPETHYHI BIJOMOCTI.

HapuanbsHa Meta 3aua1Ts: HanpaitoBanHsa BMiHb 3 TJOKyMEHTaMu IipodeciitHoro
MPU3HAYEHHS, SIK1 JIO3BOJISIIOTH MIBUIKO PO310pATUCS 3 TPUHIIUIIOM 1 ITOCITII0BHICTIO
T CKIIQJOBUX TEXHIKM 0OCIIYyTrOBYBaHHS, PYHKIIT SKMX BU3HAYAIOTHCA CYKYITHICTIO
T MEXaHIYHHX Ta €JIEKTPUYHUX MPUCTPOIB.

KunekicTs rogud - 2

Miciie npoBeicHHS: HaBYaIbHUN KaOTHET KOJISIKY.

HaB4yajibHi NUTAHHSA:

1. 3aranbai BuMoru 10 cxem 3a ['OCT 2.701-76 Ta yMOBHUMHM MO3HAYEHHSIMHU
3arajibHOTO 3acTocyBaHHs B cxeMax 3a 'OCT 2.721-74

2. OCHOBHI MOJOKEHHA CTaHJAPTIB HA BUKOHAHHS CXEM.

3. 'OCT 26807-86. Anmaparypa 6opToBas uudpoBas u BepToJIeTOB. MeTO bl
CTEHJIOBBIX MCIBITAHUNW Ha pabOTOCTIOCOOHOCTH B YCJIOBHUSX JJIEKTPOMArHUTHBIX
BO3JCUCTBUM.

4. TOCT 27780-88. MukpocxemMbl WHTErpajbHbIE, KOMMYTAaTOPbl U KIIOUH.

MeToabl U3MEpPEHHS AIEKTPHUUCCKUX MapaMeTPOB.
Jlireparypa: 3 (c. 120 - 131)

Il;1an nmpoBeieHHs 3AHSATTS:
[. Tlopsnok mpoBenEeHHS BCTYITy A0 3aHATTS.
[TpoBeneHHs monepeIHHOr0 KOHTPOJIIO TEOPETUUHUX 3HAHD 3/100yBayiB.
IIuTaHHs 1/ ONEePEeTHHOr0 KOHTPOJII0 TEOPETHYHMX 3HAHDb 3/100yBaviB:
1. ChopmymntoiiTe 03HaYEHHS TOHATTS "cxema'.
2. Ha3BiTh THIIN CXEM.
II. ITopsimok MpOBEAEHHSI OCHOBHOI YaCTUHU 3aHSTT.
®opMyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 3/100yBayiB.
IIpakTHYHi 3aB1aHHS:
3a iHIUBITya IbHUM BapiaHTOM BUKOHATH €CKi3 CXEMH.
III. ITopsnok mpoBeICHHS 3aKJIFOYHOI YaCTUHU 3aHATTS.

3MiCHATH TIEPEBIPKY 1 OIIHIOBAaHHS BUKOHAHMX 3aBlaHb. [ligBecTH MiACyMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMIJIKH TP HOTO BUKOHAHHI.

Tema Ne 6. Cxemu. OCHOBHI TeOpeTHYHI BiIOMOCTI.
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IpakTuyne 3auarrsa: Cxemu. OCHOBHI TEOPETUYHI BIJOMOCTI.

HaBuanpHa Mera 3aHsATTsA: HampamroBaHHS BMiHb 3 JIOKYMEHTaMH HPO(dECiiHHOTro
MIPU3HAYCHHS, K1 JIO3BOJISIIOTH MIBUAKO PO310paTUCS 3 MPHUHITAIIOM 1 TIOCIIIOBHICTIO
T CKIaAOBUX TEXHIKM O0OCTyroByBaHHs, (PYHKIIII SKMX BH3HAYAKOTHCS CYKYIHICTIO
Jiii MEXaHIYHUX Ta CICKTPUYHHUX IIPUCTPOIB.

Kinpkicte rogus - 2

Miclie npoBeIeHHS: HaBYaIbHUN KaOIHET KOJICIKY.

HaBuanbHi nUTAHHA:

1. 3aranbHi BuMoru 10 cxem 3a [OCT 2.701-76 ta yMOBHMMH TTO3HAUYECHHSIMU
3arajibHOTO 3acTocyBaHHs B cxeMax 3a 'OCT 2.721-74

2. OcHOBHI MOJIOKEHHS CTaHAPTIB HA BUKOHAHHS CXEM.

3. TTOCT 26807-86. Anmaparypa 6opToBasi uppoBas U BepTOIeTOB. MeTO bl
CTEHJIOBBIX HCHBITAaHUI Ha pPabOTOCIMOCOOHOCTh B YCIOBHSIX 3JIEKTPOMArHUTHBIX
BO3/ICCTBUM.

4. TOCT 27780-88. Mukpocxembl UHTErpaIbHbIE, KOMMYTATOPbl U KIIFOYH.

MeTobl U3MEPEHHS IICKTPHUUSCKUX MTapaMeTPOB.
Jlitreparypa: 3 (c. 120 - 131)

Ilnan npoBeeHHS 3aHATTS:
I. ITopsimok npoBeAEHHS BCTYILY O 3aHATTS.
[IpoBeneHHs MOnepeIHLOTO KOHTPOJIIO TEOPETUUHHUX 3HAHb 37100yBayiB.
I[uTanHs 19 NONEPeAHBOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHDb 3100yBaviB:
1. Ha3BiTh BUAHM CXEM.
2. lllo moka3ytoTh HA CTPYKTYpHii cxemi?
II. ITopsimok mpoBEAEHHS! OCHOBHOT YACTUHHU 3aHSTTA.
dopMyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.
IIpakTU4Hi 3aBAaHHS:
3a 1HUB1TyaJIbHUM BapiaHTOM BUKOHATH €CKI3 CXEMH.
III. ITopstmok MpoBeIEHHS 3aKJIFOYHOT YACTUHU 3aHSTTS.

3MIMCHUTH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHMX 3aBJIaHb. [limgBeCcTH MiJICyMOK
MPAKTUIHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMIJIKH TP HOTO BUKOHAHHI.

Tema Ne 6. Cxemu. OCHOBHI TeOpeTHYHI BiIOMOCTI.

IIpakTuune 3anaTTa: Cxemu. OCHOBHI TEOPETUYHI BIJJOMOCTI.

HapuanbHa meta 3aHsaTTs: HanpairoBanHst BMiHb 3 JOKYMEHTaMu TTPoQeCiifHOro
MPU3HAYEHHS, K1 I03BOJISIOTH IIBUJIKO PO310pATHUCS 3 TPUHIIMIIOM 1 ITOCI1I0BHICTIO
T CKJIaIOBUX TEXHIKH OOCIyTOBYBaHHS, PYHKIIIT SIKHX BU3HAYAIOTHCS CYKYTHICTIO
T MEXaHIYHUX Ta EJICKTPUIHUX TIPUCTPOIB.

Kinekicte rogun - 2

Micrie mpoBeIeHHS: HaBYATbHUI KaO1HET KOJICIIKY .
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HaBuajbHi nuTaHHA:

1. 3aranpai BuMoru 10 cxem 3a 'OCT 2.701-76 Ta yMOBHUMHM MO3HAYCHHSIMHU
3arajibHOTO 3acTocyBaHHs B cxeMax 3a ['OCT 2.721-74

2. OCHOBHI MMOJIOKEHHS CTaHJAPTIB HA BUKOHAHHS CXEM.

3. TOCT 26807-86. Anmaparypa 6oproBas 1udpoBasi 1 BEpTOIETOB. MeTo bl
CTEH/JOBBIX HCIBITAHUM Ha PabOTOCIOCOOHOCTh B YCIOBHUSAX 3JIEKTPOMAarHUTHBIX
BO3JIEUCTBUI.

4. TOCT 27780-88. MHKpOCXEMbl MHTErpPAIbHbIE, KOMMYTAaTOPbl U KIFOUU.
MeTobl U3MEPEHHUS IEKTPUUECKUX MApaAMETPOB.

Jlitepatypa: 3 (c. 120 - 131)

Ilnan npoBeieHHS 3aHATTA:
I. ITopsimok npoBeAEHHS BCTYILY O 3aHATTS.
[IpoBenenHs nonepeaHbOr0 KOHTPOIIO TEOPETUYHUX 3HAHB 3/100yBaviB.
IluTaHHs A5 MONEPeAHBOI0 KOHTPOJII0 TEOPEeTHYHHUX 3HAHDb 3100yBaviB:
1. SxumMum MerogamMu  MOXHa O(QOpMUTH  HaWMEHYBaHHA  KOXKHOI
(GyHKI10HATBHOT YaCTUHHU BUPOOIB?
II. IlopsimoK mpoBEIeHHSI OCHOBHOI YaCTUHU 3aHSATTS.
dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.
IIpakTU4Hi 3aBIaHHS:
3a 1HaUB1AyaJIbHUM BapiaHTOM BUKOHATU €CK13 CXEMHU.
[1I. ITopsimoK MPOBEAEHHS 3aKJIFOYHOT YACTUHU 3AHATTS.

3M1MCHUTH MEPEBIPKY 1 OLIIHIOBAHHS BUKOHAHUX 3aBAaHb. [liIBECTH MiICYMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI IOMMWJIKH MPU HOTO BUKOHAHHI.

Tema Ne 7. OpopMiieHHS eTeKTPUIHHX CXEM.

IpakTuune 3auaTTa: OPopMIICHHS ETEKTPUIHUX CXEM.

HaBuanwna merta 3anarts: HampaitoBanHs BMiHB 3 JOKYMEHTaMH TpodeciiiHoro
MPU3HAYEHHS, SK1 JO3BOJISIIOTH MIBUAKO PO310paTUCs 3 MPUHIIMIIOM 1 TIOCI1JOBHICTIO
T CKIIAJIOBUX TEXHIKH OOCITYroByBaHHS, QYHKIIIT SIKUX BU3HAYAIOTHCS CYKYMHICTIO
I MEXaHIYHHUX Ta €JIEKTPUYHUX MPUCTPOIB.

Kinekicte rogus - 2

Micue npoBeicHHS: HaBYaIbHUI KaOlHET KOJNEIKY .

HaBuyajbHi NUTAHHSA:
1. Cxemu enektpuyHi 3 mpaBuiamu BukoHanus 3a ['OCT 2.702-75
Jlitepatypa: 3 (c. 133 - 147)

Ilnan npoBeieHHs 3AHATT:
I. ITopsinok npoBeAeHHS BCTYILY O 3aHATTS.
[TpoBeneHHs nmonepeIHbOro KOHTPOJII0 TEOPETUUHUX 3HAHB 3/100yBayiB.
ITuTaHHA AJI51 HONEPEAHBOI0 KOHTPOJII0 TEOPETUYHHUX 3HAHb 3100yBaviB!
1. ChopmymroiiTe o3HadeHHs "'cxeMa MpUHIUIoBa"
2. BkaxiTh KOJIO BAKOPUCTAHHS CXEM E€JIEKTPUYHUX MPUHIUTTOBUX.
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II. ITopsstok MpOBEIEHHS] OCHOBHOI YACTUHU 3aHSATT.
dopMyBaHHS MPAKTUYHUX YMiHb 1 HABUYOK 3/100yBayiB.
IIpakTHYHi 3aBJAHHS:

3a 1HUBIIyaIbHUM BapiaHTOM BHKOHATH €CK13 CXEMH.
III. ITopstmox MpOBENECHHS 3aKJIFOYHOT YACTUHU 3aHATTS.

3M1MCHUTH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHUX 3aBJaaHb. [ligBecTH MmijicyMOK
MIPAKTUIHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBHI TOMUWJIKH TIPH MOTO BUKOHAHHI.

Tema Ne 7. OopMiieHHS eJIEKTPUYHHUX CXEM.

IMpakTuune 3auATTA: OPOPMIICHHS EICKTPUIHIX CXEM.

HaBuanpna merta 3aHaTTs: HampartoBanHs BMiHb 3 JOKYMEHTaMH MPO(dEciiftHOTO
MPU3HAYCHHS, K1 JIO3BOJISIIOTH IIBUIKO PO310paTHCS 3 MIPUHIIAIIOM 1 TTOCJIIIOBHICTIO
JH CKJIAJOBUX TEXHIKM OOCITYroBYBaHHs, (DYHKIIIT SKMX BU3HAYAIOTHCSA CYKYITHICTIO
T MEXaHIYHUX Ta EJIEKTPUYHUX TPUCTPOIB.

KinekicTe rogun - 2

Miciie npoBeIeHHS: HaBYAIbHUN KaOIHET KOJICIKY.

HaB4yajibHi NUTAHHA:
1. Cxemu enektpuyHi 3 mpaBuiamu BukoHanHs 3a ['OCT 2.702-75
Jlitepatypa: 3 (c. 133 - 147)

Ilnan npoBeeHHsI 3aAHATTSI:
[. Tlopsanok mpoBeneHHS BCTYITy A0 3aHATTS.
[TpoBeneHHS MOMEPEIHHLOTO KOHTPOIIO TEOPETUIHUX 3HAHB 3100yBaviB.
IuTanHa 1JI9 NoNepeIHHOr0 KOHTPOJII0O TEOPEeTUYHHUX 3HAHB 3100yBaviB!
1. SIx BUKOHYETHCSI HAHECEHHS JTITEPHO-TIU(GPOBUX MOZUIIITHUX MTO3HAYEHB?
2. Po3KkaxiTh MOTHUBHM 3aCTOCYyBaHHS Ta TMpaBWia BUKOHAHHA TaOJIUIIb
XapaKTePUCTHUK BXITHUX 1 BUX1THUX K1JI.
II. TTopsimox mpoBeIeHHSI OCHOBHOI YaCTUHU 3aHSTTA.
dopMyBaHHS MPAKTUYHUX YMiHb 1 HABUYOK 37100yBayiB.
IIpakTn4Hi 3aBIaHHA:
3a iHAUBIIyaIbHUM BapiaHTOM BUKOHATH €CK13 CXEMH.
III. [Topssmok MpOBEECHHS 3aKIOYHOT YACTUHU 3aHATTS.

3M1MCHUTH MEPEBIPKY 1 OLIHIOBAHHS BUKOHAHMX 3aBJaHb. [l11BECTH MiACYMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI IOMWJIKHU IPU HOTO BUKOHAHHI.

Tema Ne 7. OdopmiieHHS eTEKTPUYHHUX CXEM.

IMpakTuune 3auaTTA: OPOPMIICHHS EJICKTPUIHUX CXEM.

HaBuanbna mera 3ansatTs: HampaitoBanHs BMiHB 3 JOKYMEHTaMH MpodeciiftHOro
MPU3HAYEHHS, SIKI JO3BOJISIIOTH MIBUAKO PO310paTHCs 3 MPUHIIUIIOM 1 TIOCIIJOBHICTIO
T CKJIaI0BUX TEXHIKM 0OCIYroByBaHHS, QYHKIT SKMX BU3HAYAIOTHCS CYKYITHICTIO
T MEXaHIYHUX Ta EJIEKTPUYHUX PUCTPOIB.

KunpkicTs rogu - 2

Micliie npoBeieHHS: HaBYAIbHUN KaOIHET KOJIEIKY.



22

HaBuaJjbHi nUTAHHA:
1. Cxemu enekTpuyHi 3 mpaBuiaamu Bukonanss 3a ['OCT 2.702-75
Jlitepatypa: 3 (c. 133 - 147)

Ilnan npoBeeHHs 3aHATT:
I. ITopsimok mpoBeIEHHS BCTYITY J10 3aHSITTSL.
[IpoBeneHHs MONEpEAHHOTO KOHTPOIIO TEOPETUIHNX 3HAHB 3100yBaviB.
IMuTaHHs 1J151 HONEPeIHLOr0 KOHTPOJII0 TEOPETUYHUX 3HAHB 3/100yBaviB:
1. Jle pekOMEeHIy€eThCSI PO3MIIIATH TIEPEITIK €IEMEHTIB?
2. 3 axux rpad CKIAAA€ThCS MEPEiK JOKYMEHTIB?
3. B sixomy mopsaKy 3anmucyoTh €JIEMEHTH B TaOJINII TePETiKy JOKYMEHTIB?
II. TlopsAtok mpoBenEHHS OCHOBHO1 YaCTUHU 3aHATTS.
dopMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.
IIpakTU4Hi 3aBAAHHS:
3a 1HUB1IyaJbHUM BapiaHTOM BUKOHATH €CKI3 CXEMHU.
III. ITopsnox nmpoBeIeHHS 3aKJIFOYHOI YaCTUHU 3aHSATTS.

3MiMCHUTH MEPEBIPKY 1 OLIHIOBAHHS BUKOHAHUX 3aBAaHb. [liIBECTH MiJICyMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMIUJIKH TP HOTO BUKOHAHHI.

Tema Ne 8. MoaenoBanns B cepeaosuuli rpagiunoi cucremu Auto CAD.
IpakTuyne 3aHATTA: MOentoBaHHs B cepenoBuill rpadiunoi cuctemu Auto CAD.
HaBuanpHa meta 3aHaTTs: O3HalOMUTHCH 3 TpadiuHUM 1HTEP(HENHCOM CHCTEMH
komm’totepHoi rpadiku AutoCAD Tta 1i MoxiauBocTsmMu. BuBuutu rpadiunumii
inTepdeiic mporpamu AutoCAD Ta mopiBHATH #oro 3 iHTepdeiicom mnporpam
JOBUTbHUX TrpadiyHUX PENaKTOpiB, O3HAWOMUTUCH 3 POOOYMMH TMapaMeTpaMu
JIOKyMEHTa, BCTAaHOBHUTH TMPU3HAYCHHS PEXKUMIB POOOTH MPOTpaMu, BMITU
CTBOPIOBATHM BJIACHY TaHENb IHCTPYMEHTIB, TMOPIBHATH Mma0ioHu (opmaris
30epiranHs ¢GaiaiB Ta BUACHUTH PI3HUIIO M1 HUMHU. 3aKpIMUTH 3HAHHS, BMIHHS Ta
HaBUYKHU Ha MMPAKTHIIL].

Kinekicte rogus - 2
Miciie npoBeiCHHS: HaBYAIbHUN KaOTHET KOJIEIXKY.

HaBuyajibHi NUTAHHSA:

1. Cepenouiie rpadiunoi cuctemu Auto CAD.

2. MopentoBanHs B cepeaoBuiii rpagiunoi cucremu Auto CAD.
Jlitepatypa: 3 (c. 133 - 147)

Ili1aH npoBeeHHS 3aHATTA:
I. ITopsinok npoBeAeHHS BCTYILY O 3aHATTS.
[TpoBeneHHs MonepeIHbOro KOHTPOJII0 TECOPETUUHUX 3HAHb 3/100yBayiB.
ITuTaHHA 251 HONEPEeAHBOI0 KOHTPOJII0 TEOPETUYHHUX 3HAHDb 3100yBaviB!
1. Jlatu 3aranbHy XapaKT€PUCTUKY CHUCTEM1 aBTOMATHMYHOTO MPOEKTYBAHHS

Auto CAD.
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2. HaBeniTh mpuKIamyd BUKOPUCTAHHS
cucteMu Auto CAD gns  po3B’s3aHHS
IHKEHEPHUX 3aj1ay.

II. Ilopsamox T™pOBENECHHS OCHOBHOIL
YaCTUHU 3aHATTA.

dopMyBaHHA NPAKTUYHUX YMIiHb 1
HAaBUYOK 3/100yBayiB.

IIpakTHYHe 3aBIAHHSA:

1. 3aBaHTAXXUTHU IpOrpamy
AUutoCAD. 3pobutu aHami3 i MOpiBHIHHS
3aBaHTAXCHHS TOJIOBHOTO BIKHA MPOTpaMu
Co3nanune HoBoro pucynka (Create New
Drawing). [TopiBasti kOMauau Start from
Stratch, Template, Wizards. fka 3
F BUII[EHA3BAaHUX KOMaH/I HEOOX1/THA IS

3aBaHTaXEHHSI HOBOTO KpeclieHHs? 3a
JIOTIOMOT'O10 SIKOT KOMaHIi TOTP1IOHO BUOpATH AECATKOBI OAMHUII BUMIPIOBAHHS?

2. [IpoananizyBatu iHTepdeiic cepenonuiia nporpamu AUutoCAD.
[TopiBusTH 1HTEpdetic mporpamu 3 iHTepdeiicom nmporpam Windows-no1aTkiB
rpadiunux penaktopis, H-1: Paint, CorelDraw, PhotoShop. Busicuutu nogioHicTs i
pi3HHILIIO MK nporpamMamu. ChopMyTtOBaTH nepeBaru Ta HeAOIIKH.

a) [lo3HaiioMTeCh 3 KOMaHaMH TTaHEl MEHIO;

b) IIpoananizyiiTe BuAM naHeyiel IHCTPYMEHTIB Ta KOMaHAM, SIK1 HAJIEXAaTh J10
HUX;

¢) B oMy BIAMIHHICTb psiIKa CTaHy B1J psiiKa CTaHy 3BUYAHUX MIporpam
Windows-monatkiB, o 0COOIMBOIO MOYKHA 3a3HAYMTH PU TOPIBHSHHI;

d) BuzHaunTi npu3HauYeHHS KOHTEKCTHOTO MEHIO, BIKHA BJIACTUBOCTEH 00'€KTa
Properties Ta KOMaHIHOTO PsIKA.

3. BcranoButu po6oui mapamMeTpy BpydHy IIEepe]i CTBOPEHHSIM HOBOTO
JIOKYMEHTY:

a) BcranoButu mimiti pucynka 400 * 300 oguHUIIb;

b) BcranoBuTH A€CATKOBI JiHIAHI OMHUII BUMIPIOBAHHS 3 TOUHICTIO J10
0,001;

¢) BcraHoBuTH TpagycHi KyTOBI OJUHUILI BUMIPIOBAHHS.

4. locnmianty psaoK cTaHy. BU3HAUMTH NpU3HAYEHHS PEKUMIB pOOOTH
nporpamu AUtOCAD. 5. JlocniauTu Ta BU3HAYUTH TpU3HAYCHHS (QYHKITIOHATHBHUX
KJIaBIIlI KOHKPETHUM PEXUMaM POOOTH.

6. AktuBi3yBaTH (200 HaBMaKu) JTYMWIbHUK KoopAauHAT. 1o 3minumoch?

7. PosristryTH 1 nopiBasTH naHeni inctpymentis Modify 11, Object Snap,
Dimension. 3aHOTyiTe KiJbKa KOMaH][ 3 [IUX MaHEJICH.

8. CTBOpUTH BIIaCHY MaHENb IHCTPYMEHTIB TI1]] BIACHUM TIPI3BUILEM 3
OCHOBHHMMH XapaKTEPUCTUKAMHK: MOKA3ATH, MJIABAKYA, PAIOK 2, pO3MillleHHSsI 10 X
—200, mo y — 200 oquHMIb Ta 3aKpiMiTh HA Hii OCHOBHI kKoMauau PointStyle, Arc,
Hatch, Radius, Angle, Center, Tangent, Perpendicular, Node Ta Nearest.
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I1I. ITopsinoK MPOBEAEHHS 3aKJIFOYHOI YACTUHU 3aHATTS.
3A1iCHUTH TIEpEBIPKY 1 OIIHIOBAHHS BUKOHAHUWX 3aBaaHb. [liBeCTH MmiacyMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB YBary Ha OCHOBHI IIOMIJIKH TIPH HOTO BUKOHAHHI.

Tema Ne 8. MoaenoBannsi B cepenosuuli rpadiunoi cucremu Auto CAD.
IpakTuune 3ansaTrs: MoaemoBanHs B cepenouiil rpadiunoi cuctemu Auto CAD.
HaBuanbna merta 3aHsaTTs: O3HalOMUTHCH 3 TpadiuHUM iHTEpHEHCOM CHCTEMHU
koMmir totepHoi Tpadiku AutoCAD Tta i moxmuBocTsMu. BuBuuté rpadiuamii
iaTepdeiic mporpamu AutoCAD Ta mopiBHATH #oro 3 iHTepdeiicoM mporpam
JOBUIBHUX TpapiyHUX pPEJaKTOpiB, O3HAHOMHUTHCH 3 POOOYMMH MapaMeTpaMu
JOKYMEHTa, BCTAaHOBUTH TMPHU3HAYCHHS PEXHUMIB pPOOOTH TPOrpaMu, BMITH
CTBOPIOBAaTH BJIACHY TIaHEJb I1HCTPYMEHTIB, IIOPIBHATH I1a0JOHM (OpMaTiB
30epiranHs ¢GaiiiB Ta BUACHUTH PI3HUIIO MK HUMHU. 3aKpIUTH 3HAHHS, BMIHHS Ta
HAaBUYKH HA MPAKTHIII.

KunekicTs rogud - 2

Micrie npoBeieHHS: HaBYaIbHUN KaOTHET KOJICIKY.

HaB4yajibHi NUTAHHSA:

1. Cepenouiiie rpadiunoi cucremu Auto CAD.

2. MopentoBaHHs B cepeaoBuill rpadgiuHoi cucremu Auto CAD.
Jlitepatypa: 3 (c. 148 - 160)

Ilnan npoBeeHHs 3AHATTS:

I. ITopsimok npoBeAEHHS BCTYILY JO 3aHSTTS.

[TpoBeneHHs nmonepeIHbOro KOHTPOJII0 TEOPETUUHUX 3HaHb 3100yBayiB.

IInTanHs 1JIs1 IONEePeHHOr0 KOHTPOJII0 TeOPEeTUYHHUX 3HAHD 3/100yBayviB:

1. Po3kpuiite mpuHIUMIU penaryBanHs 00’ ekTiB B cuctemi Auto CAD.

2. SIxi rpadiuHi MPUMITHUBU BUKOPUCTOBYIOThCS B cucteMi Auto CAD?

3. SIKi MOXKJIMBOCTI HAJa€ CUCTEMa aBTOMAaTUYHOTO MpoektyBaHHs Auto CAD
JUISL POOOTH 3 TEKCTOM?

II. Tlopstok mpoBeneHHSI OCHOBHOT YaCTUHU 3aHATTS.

®opMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 3700yBayiB.

IIpakTH4yHe 3aBIAHHSA:

3a 10nOMOror0 NPUMITHBIB HAKPECIUTHU IpadivyHi 00’ €KTH 3rigHO 3pa3kal.

3a TOBUILHUM PO3MipaMu HAKPECIUTH 3aBJaHHs 3T1IHO 3pa3Ka,
BUKOpHUcTOBYt0ouHM npuMiTHB Kojila CIRCLE, Ta npaBuna gijeHHs KoJjia Ha piBHI
YaCTUHU, BUKOPUCTOBYIOUM 3HAHHS, BMIHHS Ta HABHYKH TUCIUILTIHU. 30eperTu
JOKYMEHT Y BJIACHIM MarIIl 1] BJACHUM TPi3BUIIEM.



25

III. ITopstmox MpOBEECHHS 3aKJIFOYHOT YACTUHU 3aHATTS.
3nilfiCHUTH TIEPEBIPKY 1 OLIIHIOBAHHS BUKOHAHMX 3aBAaHb. [liBECTH MmiacyMOK
MPAKTUYHOTO 3aHSTTS 3BEPHYB yBary Ha OCHOBHI IOMUJIKU MPY HOTO BUKOHAHHI.

Tema Ne 8. MoaenoBanns B cepenosuili rpagiunoi cucremu Auto CAD.
IIpakTuyne 3anATTA: MOoentoBanHs B cepenoBuil rpadiunoi cuctemu Auto CAD.
HaBuanpbna merta 3anarts: O3HailomuTHCh 3 TpadiuHum iHTEepdeicoM cucreMu
koM torepHoi rpadiku AutoCAD Tta i moxnuBocTsMu. BuBunté rpadiunuii
inTepdeiic mporpamu AutoCAD Ta mnopiBHATH #oro 3 iHTepdeiicoM mnporpam
JTOBUIBHUX TpadiuyHUX PENaKTOpiB, O3HAMOMUTHUCH 3 pPOOOYMMHU MapamMeTpaMmu
JIOKyMEHTa, BCTAaHOBUTH TMPU3HAYECHHS PEXUMIB pPOOOTH TNPOrpaMH, BMITH
CTBOPIOBATHM BJIACHY TIaHENTh IHCTPYMEHTIB, TMOPIBHATH Mma0ioHU (opmarTiB
30epiranHs (aiiiB Ta BUACHUTH PI3HMUIIIO MK HUMH. 3aKpIMUTH 3HAHHS, BMIHHS Ta
HAaBUYKH HA MPAKTHUIII.

KinpkicTs rogus - 2

Micue npoBeieHHs: HaBYaIbHUI KaOIHET KOJIEIKY .

HaBuaJbHi NUTAHHSA:

1. Cepenosuiie rpadiunoi cucremu Auto CAD.

2. MopentoBanHs B cepenoBuiii rpadiunoi cuctemu Auto CAD.
Jliteparypa: 3 (c. 148 - 160)

Ilnan npoBeaeHHs 3aHATTS:

I. ITopsimox mpoOBEAEHHS BCTYMY 10 3aHSTT.

[IpoBeneHHs MONEPEeAHHLOr0 KOHTPOIIO TEOPETUYHUX 3HAHB 3100yBayiB.

IIuTanHA 1JI MoNepeIHHOr0 KOHTPOJII0 TEOPeTUYHHUX 3HAHB 3/100yBaviB!

1. Po3kpuiite ocobiuBocTi CTpykTypH (aitny cucremu Auto CAD.

2. Sxi BiaminHocTi B 2D Ta 3D - TEXHOJOTii KpECIeHHS B CHCTEMI
aBTOMAaTHUYHOTO npoekTyBaHHs Auto CAD.

II. ITopsimok MpoOBEAEHHSI OCHOBHOI YaCTUHU 3aHSTTA.

®opMyBaHHS NMPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTHYHe 3aBAAHHS:

1.3aBantaxkutu cuctemy komn rotepHoi rpadiku AUtoCAD
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2.BctanoBuTu po60yi mapamMeTpu Bpy4YHY Nepe CTBOPEHHSM HOBOTO
JTOKYMEHTY:

a) BcranoButu nimitu pucynka 210 * 297 oquHuLb B MIJTIMETPAX;

b) BcTaHOBUTH AECATKOBI JIiHIMHI OJJMHUII BUMIPIOBAHHS 3 TOYHICTIO J0
0,001;

c) BcraHoBuTH IpajiycHI KyTOB1 OJIMHUII BUMIPIOBaHHS.

3.Jocaiautu naneni iHCTpyMeHTiB cuctemu AUtOCAD, niikTorpadidHi MeHIO,
Ta KHOTIKU PEXUMIB POOOTH.

4.3rigHo CTaHaapTy, 3a TOMOMOTOI0 TpadiYHUX MPUMITHBIB, HAKPECIUTH
mramn popmary A4. 36eperti Moro B SIKOCTI MA0JIOHY 1] HA3BOIO
MAJIMM IITAMIT A4

5.Ha cTBopeHOMYy 1m120JI0H1 32 1HAUBIAYAIbHUM HOMEPOM 3 CIIHCKY KypHAITY
3100yBayiB rpynu HAKPECIUTH 3aBJaHHS 3T1JIHO 3pa3Ka.

145 -
40,7

Ik

1373

=

[1I. ITopsimok MpOBEAEHHS 3aKJIFOYHOT YACTUHU 3AHSTTS.
3A1CHUTH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHUX 3aBlaHb. [ligBecTH mijicyMok
MPAKTUYHOTO 3aHSITTS 3BEPHYB yBary Ha OCHOBH1 TOMUJIKU MPU HOTO BUKOHAHHI.

Tema Ne 9. MopaesoBanHs B cepenoBuini rpagiunoi cucremn «Kommnac-
I'padix».

IpakTuune 3anaTT: MonemoBanHsl B cepefopui rpadiunoi cuctemu «Kommac-
I'padix».

HapuanbHa Meta 3aHsATTsS: O3HAaHOMUTHCS 3 3arajJlbHUMHU XapaKTEPUCTUKAMU CUCTEMU
"Kommac". HaOyTu HaBHKIB JUisi BHUKOPUCTAHHA CHUCTEMH aBTOMATHYHOIO
MPOEKTYBAHHS JJIsl PO3B’sI3aHHS 1H)XECHEPHUX 3a]1a4.

KinekicTs rogus - 2

Miciie npoBeieHHS: HaBYaIbHUN KaOIHET KOJIEIXKY.
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HaBuaJbHI NUTAHHS:

1. Cepenosuiiie rpagiunoi cucremu Komnac-I"padik.

2. MopentoBanHs B cepenoBuiii rpadiunoi cuctemu Komnac-I'padik.
Jlitepatypa: 3 (c. 148 - 160)

Ilnan npoBeneHHs1 3AHATTS:

I. TlopsAnok npoBeneHHS BCTYILy A0 3aHATTS.

[TpoBeneHHS MOMEPEIHHLOTO KOHTPOIIO TEOPETUIHUX 3HAHB 3100yBaviB.

IluTaHHA 1JIA NOoNepeIHHOr0 KOHTPOJII0 TEOPETUYHHUX 3HAHB 3100yBaviB!

1. o po3ymitOTh MiA TEOMETPUYHUM MOJCIIOBAHHIM Y KOMII'IOTEPHIi
rpadimi?

2. Sk y xomm’roTepHid Trpadimi po3B’A3YEThCS MpoOieMa  3aJaHHsS
TCOMETPUYHHUX 00’ EKTIB?

3. Ha3BiTh OCHOBHI METOAM BI3yaJIbHOTO BIJOOPaXEHHS B CHCTEMax
aBTOMATUYHOTO NMPOCKTYBAHHS.

II. ITopsimox mpoBeIEHHSI OCHOBHOI YaCTUHU 3aHSTTA.

dopMyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTH4He 32aBJIAHHS:

1. IToOyayBatu npAMOKYTHUK 31 cTopoHaMu 100 mm Ta 250 mMm.

2. Bukonatu okpyrieHas R16mm.

3. [TobymyBaTu kom0 J160 MMm.

4. Bunanuty 3aiiBi JIiHIT KOMaHI00 Yceub Kpueyio.

5. [TobynyBaTu na3 mmpuHOO 16 MM Ta pagiycom okpyrieHHs R8.

6. [ToOymyBaTH MIECTUKYTHHUK TI0 OITUCAHOMY KOy J28 MM.

Koopaunaru uentpa mectukytauka (0,0)

Buknukaemo komanny ®aiia — Co3nars. B gianoroBoMy BikHI, 110 3’ SIBUTHCS
Ha Bkia1 HoBbie 1oKyMeHTBI 001paeMo BapiaHT @parmMeHT

1. Bxurouite Num Lock. TloBuHHI OyTH BKIIIOYEHI HACTYIHI TJIOOATbHI
pUB’SI3KU: OJIMKaWIIIas TOYKA, epeceyeHue, yrioBas npuBsizka. HaTUCHITH KHOTIKY

IlpamoyzonbHuk no uenmpy u eepuiune @ Ha naHeni ['eomerpus -HapaMeTpI/I
NPSIMOKYTHUKA MPHU HOro CTBOPEHHI Ta peAaryBaHHI BiJIOOpa)aroThCsl B OKPEMHX
noysix Cmpoku napamempog. Psijok napaMeTpiB, BIAMOBIIHUN KOMaH/II MOKa3aHUI
Ha puc. 2.

[Vl lerrp 188030132541 [ Irq | " |Beicora) Clilvpisia Ocy

| — <

Iosne BBeICHHS 3HAYEHHS BUCOTH aKTUBHE IBHO bez oceii
|

Puc. 2
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218
250

\. ( /
"

-

Puc. 1

BubepiTh mpsIMOKyTHUK 0€3 ocell, puc. 2.

3adikcyiiTe UEHTp NPSIMOKYTHMKAa B IMOYaTKy KoopauHaT. Tak sk mnomie
BBEJICHHS 3HAYCHHS BUCOTH aKTUBHE, TO 3pa3y HalepiTh «250» {Enter}. Beenith
3HadeHHs mmpunan «100» {Enter}.

2. 11 BUKOHAHHSI OKPYIJIEHb Ha MPSMOKYTHUKY 3p0OiTh aKTUBHOIO KOMaHIy
Ckpyznenue na yznax oovexma, puc. 3

KHOIIKOO MHUIII

CKpYrneHWe Ha yrnax obbekTa

W 2ANglHdl a0
.
]
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Puc. 3

B psinxy mapameTpiB BBeITh BETUUUHY pajiiyca «16» Ta HaTUCHITH kKHONIKY Ha
ecex yznax Kommypa, puc. 4
‘ Ha ykazaHHOM yriIy
AN
F'au.uy-:| 16.0 - PEEHME

DCKE‘;’I‘I‘IEHHE

Ha Bcex yriiax KoHTypa

Puc. 4

[linBeniTh Kypcop 10 MOOYTOBAHOTO MPSIMOKYTHHKA (TIPSIMOKYTHHK CTaHE
YEepBOHMM) Ta HATUCHITH Ha HOro 300pa)keHH1 JIIBOIO KHOMKOK MuIli, puc. 3.
OxpyrieHHs T00Y/1I0BaHi.

3. CamocriitHo moOyayilTe KOJIO: OCHOBHOIO JIiHIEIO 0€3 Oocel, 3 IIEHTPOM B
novyaTKy KoopauHat, pajaiycoM 80 mm, puc. 5.

bl

=i \F Y
‘A P

-4 eIaKTHPOBAHHE

‘B

)

<

Puc. 5

. ey . o
4. Jlns BuUOalieHHs 3ailBUX JiHIM Ha ma”eni Pedaxkmupoeanue (puc.5)

7/.‘ .

3p00iTh aKTUBHOIO KOMaHIy Yceus Kpueyio © 4-. HaTucCHITH Ha 3aliBUX NUISHKaX
JIHIN JIBOIO KHOMKOIO MUIli, puc. 5. 3aiiBi jiHil OyAayTh BunajieHi. Bukonaiite

&

IIEHTPOBY JIIHIIO /Ui Kojia (Ha naneni Qbo3nauenus — Q603nauenue yenmpa ).
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Jlnisa monermieHHs (ikcaiii MoJI0XKeHHs LIEHTPOBUX JIIHIM MOXKHA YBIMKHYTH KHOTIKY

Opmozonanvnoe uepuenue I Ha mnaHen Tekywiee cocmoanue, ab0 BBECTU
3HaYeHHs KyTa Haxwity (0°) eHTpoBOi JiHIT Ha MaHel BIaCTUBOCTEH.

5. Bukonaiite masu. [ 11p0ro 3a JOMOMOIO TapajeibHUX JOMOMDKHHUX
npsIMUX MOOYyiTe MmapaMeTpH MasiB: MHUPUHY ma3a 16 MM (8 MM Bil BEpTUKAIBHOT
IIEHTPOBOI1 JIIHIT) Ta MOJOXKEHHS IEHTPIB IWIIHAPUIHUX MOBEpXOHb ma3iB (109 Mm
BiJl TOPU30HTAIBHOI LIEHTPOBOI JIiHIi). 3p00ITh AKTUBHOIO KOMaH1y

~ @B @ &0  [1363 [XIPaccrogme[80 \Jwﬂ 00| PexunZ]Z Z
i | 1
<» 0 % Mpsmas | J

Paccrosane

7 - \
A / - IBe mipsAMEIe ‘

IIpenpiaymmii oObeKT

[T
i
i
o

EL f
= BeprukaneHas
k oceBas THHHA

- { L £ < $E|
o

o
S
Hron'%l5’ INapanneneHan npaman |

\. J

Puc. 6

A2 000NN

IHapannenvnvie npamoie (JI[OHOMi)KHi)d%, puc. 6. B BiANoBiAbr Ha 3amuT
CUCTEeMH YKadxicume o0mpe3oK uiu RnpAMyr Ons NOCMPOEHUs NaApaiieibHOl
NPAMOI KITIKHITH KypCOPOM Ha BEPTUKAIBHIN OCHOBIH JIiHII TUIACTUHU B Oyab-sKiH 11
TOYIIi, pHC. 6.

B psnxy mapametpiB, puc. 6, mpocTtaBTe BifacTaHb «8». Cucrema moOymye
(daHTOMU JBOX MOTMOMIDKHMX JIHIN mapayienbHO 3afaHii npsmiid. [loTounuii BapianT
oopMIICHUHN CYIUTPHOIO JIHIEO, a JpYruil BaplaHT MOOYM0BU OGOpMIICHUN
IITPUXOBOIO JIIHIE€I. Byap-skuii 3 BapiaHTIB MOKHA 3pOOUTH TOTOYHUM MPOCTHM

HAaTUCKAHHSIM Kypcopa Ha JIiHIi Y4 HATUCKAHHSIM KHONOK Ciedyrouwjuii 00vexm E

yn Ilpeowvioywuii 061;e1<mﬂ Ha Ilanenu cneyuanvnozo ynpaeienus, puc. 6. Bam
noTpiOHI 06uaBa BapianTu. CTBOPITH iX. ISl IbOTO HATHCHITH JIIBOKO KHOMKOIO MHIII
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=4
Ha KHomky Co3zdamp oﬁbelcm—ll Ha [Ilanenu cneyuanvHo20 ynpaeneHus,
MMOBTOPHO HATUCHITH Ha KHOMIII Co30amb 00vexkm.
Tak caMo, BKa3aBIIM Ha TOPU3OHTAIBHY IIEHTPOBY JIHIIO, BBEAITh BIJCTaHb
«109».

Komangoro Otpesox (ocHOBHA J1HIA) 00BEIITh BEPTUKAIBHI JiHII, pUC. 7.

Jyry BHKOHaWTe KOMaHaow Jlyra mo AByM TOYKaM, (maBeniTh Kypcop 0
MepII0i TOYKH, IMOTIM J0 APYTOi), pyc. 7. P HEOOX1THOCTI MOMIHANWTE HANPSIM TyTH
B PAJIKY IapaMeTpiB, puc. 7. [loOynyite apyry ayry.

] D Paauyc |5.0 HanpaeneHue CTune EE

N

Hanpagrienue ayru

Beprukansnas Paauyc 5.0

JIHHHA 1 .
Bikaliwan 'T:-'-ma

Puc. 7
Bugamite momomixkHi mpsimi. [ns mporo BuOepith 3 MeHO Pedaxkmop —
Yoanume — Bcnomozamenwvnvie Kpuevle u mouku. IlpoctaBTe OnHY
(ropu30HTANIbHY) IIEHTPOBY JIIHIIO HAa IWIHAPWYHIA YacTHHI ma3y, puc. 8

(Obo3nauenusn — Obo3nauenue uenmpa @ ). Tun ueHTpoBOi JiHII B PAAKY

napameTpiB - omHa . Kypcopom BkaxiTh Iyry Ha HaTUCHITH {ENnter}, minBenitsh
Kypcop A0 TOYKHM (piKcallli pO3MIIIEHHS IEHTPOBOI JiHII, pUC. 8 Ta HATUCHITH
{Enter}. I'opuzoHTaIBLHA IICHTPOBA JIiHIA Oyje mMoOymoBaHA. AHAJIOTIYHO MPOCTABTE
LEHTPOBY JIHIIO HAa OpYriid HWIiHApUYHINA yacTuHi na3zy. Komanaow Yceus kpugyro

>

7 (na maneni Pedakmupoeanue ° ) BUAaNITh NUISTHKY MPAMOI, pucC. 8.

|
//f/f)/ Touka pukcamun

Yceub KPHBYIO pAacIoIOXeHHA [IEHTPOBOH
THHHH

FOPI{EDHTBHBHEIH
ONCHTPOBAaA JIHHHA

Puc. 8
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6. Jns moOyaoBM NpaBUIBHOTO IIECTUKYTHHKA AaKTUBI3YHTE Ha MaHeml
I'eomeTrpus KoMaHAy MHOroyroiasHUK, puc. 9.

Sifarale:

MHOMOYronNBHHE

Puc. 9
Psimox mapameTpiB Jj1s JaHOT KOMaHIM MokazaHui Ha puc. 10.

Touxa Ha
OKPYKHOCTH

KomuuectBO
VIJIOB

Koopnunater
LeHTpa

¥Yroa neppoii
BePIINHbI

l |Komusecreo sepusen & _-E_Q&ump_-m?ss 220425 |[ CPaussl | o @@
C}Mmrnvrnnbwu | 4
: ITo Panuyc | .
Ilo onucannoi BITHCAHHOM OKPYAHOCTH bes ocet
OKpYAKHOCTH OKPY/KHOCTH

Puc. 10
BubepiTh KUIBKICTh KYTIB «6» IO OMUCAHOMY KONy, Kypcop 3adiKCylTe Ha
MoYaTKy KoopauHat. BkaxiTe nmapametpu: 0e3 oceii, pagiyc «14», kyt 90°.
[IpocTtaBTe po3mipu.
[1I. ITopsimok MPOBENEHHS 3aKIFOYHOT YACTUHU 3aHATTS.

3MiMCHUTH MEePEBIPKY 1 OLIHIOBAHHS BUKOHAHUWX 3aBAaHb. [liIBECTH MiICyMOK
MPAKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBH1 TOMIJIKH TPU HOTO BUKOHAHHI.

Tema Ne 9. MopaesoBanns B cepenoBuili rpagiunoi cucremn «Kommnac-
I'pagix».

IIpakTuyne 3anaTTa: MonemoBaHHsl B cepefoBul rpagiynoi cuctemu «Kommnac-
I'padix».

Haguanbna meta 3aHaTTa: O3HAUOMUTHUCS 3 3aTaIbHUMU XapAKTEPUCTUKAMU CUCTEMHU
"Kommac". HaOyTu HaBHKIB JUisi BHUKOPUCTAHHA CHUCTEMH aBTOMATHYHOI'O
MPOEKTYBaHHS JJI PO3B’A3aHHS 1HKEHEPHUX 3a/1ay.

KinekicTs rogud - 2

Micrie mpoBeiCHHS: HaBYAIBHUIN KaOlHET KOJIEIKY .

HaBuajbHi nUTAHHA:

1. Cepenosuiie rpadiunoi cucremu Kommac-I"padik.

2. MopentoBanHs B cepenonuiii rpadgiunoi cucremu Kommac-I"padik.
Jlireparypa: 3 (c. 148 - 160)
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Ilnan npoBeeHHS 3aHATT:

I. ITopsi0Kk pOBEAEHHS BCTYIY 10 3aHSTTS.

[IpoBeneHHs NONepeIHbOr0 KOHTPOJIIO TEOPETUYHUX 3HAHb 3/100yBayiB.

IInTanHs I HoNepeIHbHOr0 KOHTPOJII0 TEOPETHYHHUX 3HAHD 3/100yBaviB:

1. Po3kpuiiTe anroput™m KpeciieHHs MpocTux (iryp 3a AOMOMOIOI0 CUCTEMHU
aBTOMATUYHOIO ITPOEKTYBaHHS.

2. SIK BUKOHY€TbCS TpaHC(hOpMallisl, BUKIIOUEHHS, MEPEeTUH Ta 3JIUTTA
00’€KTiB, poOOTa 3 TEKCTOM B CEPEIOBUIIl CUCTEMHU aBTOMATHYHOTO MPOEKTYBaHHS
"Kommac"?

IL. ITopsimox npoBECHHSI OCHOBHOT YaCTUHH 3aHSTTS.

®opmyBaHHS MPAKTUYHUX YMIHb 1 HABUYOK 3700yBauiB.

IIpakTuyHe 3aBAaAHHS:

Buxonatu nmpocTOpoBY MO/1eJh TNIACTUHY (BUIABIIOBAHH)

Punc. 11

1. BukoHaiiTe mpoCTOpOBY MOJENb IacTUHH, puc. 11 (3aBmanns 1, puc. 1).
ToBmmua miactuan 20 mMm. Pospaxyitte MI[X mmactunu. Marepian — Crans 08
I'OCT 1050-88.

2. 30umelIiTh TOBmMIMHY TuiacTuHu 70 30 MM (pemaryBaHHs —omepairii
IPOCTOPOBOI MOJIEIII).

3. BukoHaiite oTBip B IUTacTHHI (pelaryBaHHsSI €CKi3y MPOCTOPOBOI MOJIE)
niameTpoM 20 MM Ta 3 KOOpJUHATAMHU quy X-35 MM, Y=0.

4. CTBOpITH TOKyMEHT JleTaib S

Ha nmaneni ynpaBiiHHA 3’ SIBASIOTHCS KHOMIKKA BUOOPY TUIY BigoOpaxeHHs (puc.
12) Ta opieHTarlis (HanpaBJeHHS MOTJISAY CIIOCTepiraya Ha JeTalb, puc. 13).
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Kapxkac ITepcniexTngra

HesuanMele THHHH TOHKHe

be3 HeBHOMMEIX THHHIT

ITonyToHOBOR

C KaprKacoM

IMomyTronoBOE

Puc. 12

IIoBepHYTE

OpuenTanus Cnepeam

C3aam
CEEpxY
CHH3Y

CnNegEa

LR EHE @D

Cnpaga

ﬂ M30METPHA AYZ

MzomMeTpHa YIx

E MzoMeTpHa ZxY
G AHMeTpHA
Puc.13

KommakTHa naHens BKIIIOYa€e B cebe HACTYITHI KHOTIKM TEPEKIIFOYaHHs, PUC.
14,
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mn
HpOCTpElHCTBEHHBIE KPHBEIC gl ﬁ Pe,ﬂﬁKTHpO'BaHHe AeTalHn

BenoMoratensHbIe :i [ToBepxHOCTH

IIOCTPOCHHA

: 3
T %{ ﬁ H3mepenns (3D)

Crennduxarus
YcrmoraBIe 0003HAUSCHHS % = ﬁ

DITeMeHTHI JIHCTOBOTO
[ ) Tena

=
Puc. 14

ITpu poboTi 3 Oyab-saxoro moaemto Aetani B KOMITAC-3D Ha ekpaHi, okpiM
OCHOBHOTO BiKHA 3 JETAJUIIO, TIOKA3y€ThCS BIKHO, 10 MICTUTHh JlepeBo mMOCTpoeHus:
— 1€ TpeACTaBlieHa B BUIJISAAl 1€pApXIYHOTO CIHCKY B TIpadiuHOMYy BHIJISAIL
MOCJIIJIOBHICTh €JIEMEHTIB 3 SKUX CKJIQJa€TbCs JeTalb. BOHM B11OOpakarOThCS B
JlepeBe B TOpSAKY CTBOpeHHs. B nepeBi moOyaoBU BiJIOOpakarOThCs HACTYIIHI
€JICMEHTHU: TMO3HAYEHHs MOYaTKy KOOpPJIMHAT, IUIONIMHU, BICI, €CKI3H, OIepallii,
MOBEPXHI Ta KpuUBI JdiHIi. Ecki3, 3amigHuil B Oynb-sKiid omeparii, po3MILIye€TbCs Ha
T aepeBa moOy0BHY, BIAMOBIMHIN Il omnepariii. KoXHUM eleMeHT aBTOMaTHUYHO
3’sBIg€TbCS B JlepeBe mocTpoeHusi. 3pa3y IMicCls TOTO SK BiH CTBOPEHUMN, MOKHA
nepeliMeHyBaTu Oyab-sSkuii eneMeHT B JlepeBe mocTpoeHMsi, BHKOHABIIHM JBa
MOCJIIIOBHUX OJIMHAPHUX KJIIKA HAa MOT0 Ha3Bi. 311iBa BiJl HA3BU KOKHOTO €JIEMEHTY B
JlepeBe BiOOpa)KaeThCs MIKTOTpama, BIAMOBIAHA crocoly, 3a JOMOMOTOI0 SKOTO
OTpUMaHUW  €JEMEHT. 3BHYaliHO TIKTOrpaMu BijoOpaxkaioThcsi B [lepese
MOCTPOEHUsSI CUHIM KOJbOPOM. SIKIIO 00’€KT BUIIJICHWH TO HOTO MIKTOrpama B
JlepeBe 3eneHa. Skmo 00’€KT BKa3aHWUW JUIsi BUKOHAHHS oOIlepallii, TO HOro
niktorpama yepBoHa. B KOMIIAC nns 3aganHs ¢opmMu 00 €MHUX €JIEMEHTIB
BUKOHYETHCSI TaKe MEPEMIIIEHHSI TIOCKOI (Pirypu B MPOCTOPi, CIIIJT Bij SIKOTO 3a/ae
dopmy enementy. llepemimieHHss TIOCKOI (irypu Moke OyTH MOCTYNAJIbHUM,
o0epTOBUM, KiHEMAaTHYHUM Ta MO TepeTHHaM. B maHoMy BUMAIKy KpECICHHS
IUTACTUHM € BIJICIKOM IUIOIIMHH, SIKWH HEOOX1THO BUJIABUTH Ha BIJICTaHb 20 MM.

JJist enneMeHTy BUaBIIOBAHHS TPE]T IBJISIOTHCS HACTYITHI BUMOTH JI0 €CKI3Y:

£ B eckisi merani Moxe 6yTU OJMH UM JEKiJIbKAa KOHTYPIB;

%+  SIKIIO KOHTYp OJIMH, TO BiH MOXe€ OYTH PO3IMKHEHMM YU 3aMKHYTHM;

%  SIKII0 KOHTYpIB JEKiIbKa BCI BOHM MOXKYTh OyTH 3aMKHYTHMU;

+ SIK110 KOHTYpIB ACKIIbKA, OJTUH 3 HUX TTOBUHEH OyTH 30BHIIIHIM, a 1HII
— BKJIaJICHUMH B HHOTO;

+  JlomycKaeThes OJMH PiBEHb BKJIAJEHOCTI KOHTYPIB.

B nepeBi noOyaoBu BkaxiTh miomuHy (X,Y), Ha sikiil Oyzae po3MiuryBaTHCs
€CKi3 MIACTUHHU.

l[ETaJIL - 3al'OTOBKa

Ha maneni moTo4HOro cTaHy BU3BITh KOMaHAY DCKU3 J (puc. 16). Cucrema
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3HAaXOJUTHCS B PEXHUMI pelaryBaHHs eckizy. B ngaHoMmy pexumi TOCTymHI BCi
KOMaH/I1 MoOyA0BH IpadiuyHUX 00’ €KTIB.

Bigkpuiite ¢pparMeHT riacTUHU, BUKOHAHUN B 3aBiaHHI 1, puc. 1. B MeHio —
Boigesnts — Ilo ctuiio kpuBoii — OcHoBHasi. Ha maneni ynpaBiiiHHS BUKOHaiTe

komanny Komuposarthb 'J?Ha 3amutT cuctemMu KoopauHaTel 0a30BON  TOYKH
MNOMICTITh Kypcop B IOYAaTOK KOOpPAMHAT Ta 3adiKCyWTe WOro MOJI0KEHHS
HATUCKAHHSIM JIIBOi KHOTIKK MU, puc. 15.

KoopmuHate!
0a30BOi
TOUKH

4

E npafiwan Tovka

Puc. 15

3BEpHITh KpECJIEHHS KHOIKOI «-» YW 3akpuiite ioro. Temep MoxkHa
KOITIFOBAaTH KPECIEHHS 0€3M0CEPEIHbO B PEXKHUMI pelaryBaHHS €CKI3Yy.

HatucHite Ha kHONIKY BeraButh U3 0ydepa, puc. 16. [TomicTiTe 6a30By TOUKY
B MOYATOK KoopAWHAT (puc. 15), KIIKHITH JIIBOKO KHOMKOK MHIII Ta HATUCHITH Ha

kHOTIKY IIpepBaTh KOMaHay @ ta Iloka3athb Bce EI.

BCTaBHTE U3 : rﬁ b I .4 fix)

Oydepa
vbep [ e 7| OcKis

Puc. 16

3aBepiiiTh poOOTY B pPEXHMI pefaryBaHHS €CKi3y, HATUCHYBIIM Ha KHOTIKY
Ackm3, puc. 16.

Cucrema TIOBEpHyJlach B PEKUM TpbOXBUMIpHUX T00ynoB. B JlepeBe
NMOCTPOEeHUs 3’ sIBUBCS Haanuc Jckm3. Ecki3 okpallleHnii B 3e1€HU KOip.

Jlis cTBOpeHHS JeTali B BUII €JIEMEHTY BHJIABIIOBAHHS BUKJIMYTE 3 MEHIO
Onepanun xomanay Onepanusi BbIIaBJAUBAHUA YU HATHUCHITH KHOMKY Onepanust
BbIIABJIMBAHMS HA MaHeNl ynpasiiHus, puc. 17, 18.
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25
e

aln  Peaaktop Bua Onepagmn[ Cneundmicauma  Cepeuc  OkHo Cnpaeka  BuGnHoTexH

] "l I}x JCKH3

- @",‘ g 5 @ CHJ ég CO34aTE HOBbIM YEPTEN M3 MOAENH

3ckus 13 BubnuoTekw. .,

A Q Qlo [+

v I

I Onepauna

¥ g BblAaEHMBAHHA

® ierans-sarotosa..,

[pHrKnenTe

Aepeso NocTpoeHna

BelpesaTte

Puc. 17

MpoCTpaHCTEEHHBbIE KPHEDBIE

@ BpalieHua

’ g KnHeMaTH4ecKan

4 ‘ Mo ceveHMam

&

Onepauna BBl 3ENMMEaHWA

SR
N
)

Puc. 18

Psnox mapameTpiB a1 onepailii BUAaBIIOBAHHS MMOKa3aHUW Ha puc. 19.

BubepiTh mapameTpu: mnpsiMe HarpaBJeHHS, Ha BIJICTaHb, BEJIMYMHA BIJCTaHI
20 MM, kyT Haxwity 0. HatucHiTh Ha kHONIKY THI mMOCTpOeHNsI TOHKOW CTEHKH, PUC.
19. Tun nocmpoenus moukou cmenku Het, puc. 20, Hatucuite Co3aath 00beKT

=

MOJIyTOHOBOE 3 KapKacom, puc. 12.

Ha maneni ynpapiiHHS 3po0iTh aKTUBHUMH BiJOOpaXCHHS MOJIYyTOHOBOE Ta

B nepeBi moOynoBuM HAaTHUCHITH CIOBO «JleTanby, mpaBy KHOMKY MUII Ta B

KOHTEKCTHOMY MeHI0 BHOepiTh «CBOWCTBa JieTainmy, puc. 21

Ha paccrosaue Paccrosiaue

Yromn yKIioHa

|PaCCTE|ﬂHHe1 20.0 }%”':IEJ‘IOH 1 ﬁ Yrani 0.0 =
Y

F%TIJHKEIH CTEeHKa | CBOHCTEA |

Tum mocTpoeHHs
TOHKOH CTeHKH

HammpaBJIcHHE

Hampasnenue
VKJIOHA

Puc. 19
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TN NOCTPOSHUA TOHKOM CTeHKM | (] ! TonwmHa cTerku 1

(Prapaverper [P Tonkan cTenk (5 Her %
AP Hapysy

@ EryTpE

ﬁ; JBa Hanpaenexna

? CpeAHas NNoCKocTE

Puc. 20

o ,U,E'.[ZIEE:D NOCTROEHWA
4L
‘B * CBOWCTES AETanM
6 el OTHOWEHHA [k
G| -y

>
" }, M3MepHTh
! g HopManbHo K., FZ’

Puc. 21

3anoBHITh PANIOK TapamMeTpiB: TICHsS BBeAeHHs Ha3Bu nertani «llmactuna»
HaTUCHITL {Enter}, BuOepiTh KoNip, B Ha3BI MaTepiajly HATHCHITH BpiOpaTh u3

crucka MatepuayioB Ta BkaxiTh Ctanb 08, puc. 22, Co3narh o0bekT——- OpieHTallis

YZX, puc. 23
[Tigpaxyiite MIX minactuHu, A UBOTO 3pO0ITh aKTUBHOK KHOMKY MIIX

MOeNn 5 Ha ma"em M3mepeus -, puc. 14. Pe3ynbpTaTl po3paxyHKiB MPUBEICHI
Ha puc. 23.

R — 1 < Y

@;KFPPUS ]‘”ﬁf’”"" "l.l.Be'f liT'_”Qmmechoﬁcrsa <« ] ]Hameuosmmarepuana K& lﬂm'rnc
'@cﬂ/' a | / i E’J W X
/ W

Cmane 08 TOLT 1050-88
HanmMeHoBanHe

| D6t user 80%

[ Avppyaus 280%]

O0o3HaueHHe [Gepramigers  40%]
[Breg A

J\ﬂ PO3PAYHOCTE 0% I

WanyueHue 50%

[ A |

Puc. 22
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Mrdopmaywa o x
Dain  Peaaktop
____________________________________________________________ -
IaTa 24.08.2005
IorRyMER' 24.08.2010 lorkl Olga\ MeTonuem M¥ mo KM\MF no Kr B7
MIOX
[IonacTHHAa e
Inomane S = §85503.639422 mmzZ
ObmeM V = 540882.339816 mMmM3
MaTepuan Crane 08 T'OCT 1050-88
IIMoTHOCTE Fo = 0.007820 p/rm3
HMacca M = 4229.6899897 p
IeHTp Macc o = =-0.144278 MM

Yo = 0.000000 pma

Zc = 10.000000 e
B nnoBaneHON CHMCTEME KOODOMHAT:

-

4] | v

Puc. 23
1. 30UTbIIITh TOBIIUHY TUIACTUHHU 10 30 MM, BiIpeaaryBaBIIU OMEpaIliio
BoinaBauBanue. /{5 nporo B JlepeBe nmocTpoeHust KIiKHITh JiBOIO KHOITKOIO MUIII
Ha «Onepamusi BbIIABJIMBAHMUA», TOTIM MPaBOI0 KHOMKOK Ta 3 KOHTEKCTHOIO
MEHIO BUOEpiTh koMaHay PeqakTupoBarth 3JjieMeHT, puc. 24.
B BiactuBOCTSIX e1eMeHTy 3MiHITh BincTanb Ha 30 MM (puc. 25) Ta HATUCHITH

!
Co3xarb 00BEKT -

Aepeso NOCTPOSHHA

) MnacThHa
i MnockocTe XY
MnockocTe 2%

MnockocTe ZY
PenaxktupoBats

3JIEMEHT

Haqano KoopAHHAT

CBOMCTBA 3NEMEHTa
CKpeITE

WCKMHOYMTE M3 pacdeTa

PeAaKTHPOBaTE 3NEMEHT

¥AanKTE 3NEMEHT Delete

PesaKkTHpOEaTE 3CKMS

Penmaxtuporats
3CKH3

OTHOWEHKA

Puc. 24

-] [ |- P APaccromse 100 2 ugron 1| Rsrom00_ 12

Puc. 25
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2. Bukonaiite B miacTuHi A0AaTKOBUH OTBipY) 20 MM 3 EHTPOM, IO Mae
koopauHatu X=30 MM, Y = 0. OTBip MOXHa BHUKOHATH JIBOMa CIOco0aMu: 3a
J0TOMOro0 omepailii Bolpe3aTh BblIaBJIMBAaHUEM, MOMEPEAHBO 3POOMBIIU €CKi3
OTBOpY Ha rpadi (TUIONIWHI) TJIACTUHHU, a MOYKHA BUKOHATH OTBIp, BiJpeaaryBaBIId
MOYAaTKOBHUI ecki3. B manomy mpuximani Bimpemaryite Jckm3. B nepeBi moOymoBu
BUOEpiTh KoMaHay PenakTupoBathb 3ckus, puc. 24.

[ToOynyiiTe kom0 3 3amaHuMH napametrpamu. [licns moOynoBH ecki3 mpuiime
BH/I, BKa3aHWi Ha puc. 26

3aBepuIiTh pegaryBaHHS HATHUCHYBIIM Ha KHOIMKY OCKHU3 J'1'[06y):[0}3aHa
IPOCTOPOBA MOJIENb MIOKa3aHa Ha puc. 27.

v

~—

a®

- =

Puc. 27

I1I. TTopsinok NMpoOBEAECHHS 3aKIOUYHOI YACTUHU 3aHATTS.
3M1MCHUTH MEePEBIPKY 1 OLIHIOBAHHA BUKOHAHUX 3aBAaHb. [liIBECTH MiICYyMOK
MPaKTUYHOTO 3aHATTS 3BEPHYB yBary Ha OCHOBHI TOMMWJIKHM MPU HOTO BUKOHAHHI.
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Tema Ne 9. MoaeaoBanns B cepenoBuii rpagiunoi cucremu «Kommnac-
I'padik».

IIpakTuune 3anaTTa: MonentoBaHHs B cepeaoBuiii rpadiyHoi cucremu «Kommac-
['padik».

Hapuanbna Meta 3aHaTTs: O3HalOMUTHUCSA 3 3aTAIbBHUMH XapaKTePUCTUKAMH CUCTEMHU
"Komnac". HaOyru HaBUKIB IS BHKOPUCTAHHS CHCTEMH aBTOMATHYHOIO
MIPOCKTYBAHHS JJI PO3B’I3aHHS 1HKCHEPHHUX 3a]1a4.

Kinekicte rogun - 2

Micrie mpoBeIeHHS. HaBYATbHUI KaOIHET KOJICIKY .

HaBuanbHi nuTAHHA:

1. Cepenosuie rpagiunoi cucremu Komnac-I"padik.

2. MopnemntoBanHs B cepeoBuiii rpadgiunoi cucremu Komnac-I"padik.
Jlitreparypa: 3 (c. 148 - 160)

IlnaH npoBeeHHS 3aHATTS:

[. Tlopsiiok mpoBeIEHHS BCTYITY A0 3aHATTSL.

[IpoBeneHHs NMonepeHLOr0 KOHTPOIIO TEOPETUYHUX 3HAHB 3100yBaviB.

IuTaHHs NJIA NONEPEeAHHOT0 KOHTPOJII0 TEOPETHUYHHUX 3HAHDb 3100yBaviB:

1. SIx1 Tunu Mojenell BUKOPUCTOBYIOTh Y KOMIT'IOTEpHIN Tpadimil it onucy
reOMETPUYHUX 00’ €KTIB?

2. SIki MOXJIMBOCTI HaJa€ CUCTEMa aBTOMATHYHOTO TpoekTyBaHHs "Kommac"
JU1s1 poOOTH 3 TEKCTOM?

I1. ITopsimok mpoOBEAEHHSI OCHOBHOT YACTUHHU 3aHSTTA.

@opMyBaHHA MPAKTUYHUX YMIHb 1 HABUYOK 37100yBayiB.

IIpakTU4He 32aBIAHHS:

3aBepuInTi BUKOHAHHS TIPOCTOPOBOT MOJIEN TIIACTHHH B cucTeMi «Kommacy.

III. ITopstnox MpoBEIEHHS 3aKJIFOYHOT YACTUHU 3aHSTTS.

3MiCHATH TIEPEBIPKY 1 OIIHIOBAHHS BUKOHAHMX 3aBAaHb. [liIBECTH MiJICyMOK
MPAKTUYHOTO 3aHSATTS 3BEPHYB yBary Ha OCHOBH1 TOMIJIKHM MPU HOTO BUKOHAHHI.

3. PexoMeni0BaHa Jiiteparypa (OCHOBHA, 10NIOMIixKHA), iIHGopmaniiHi
pecypcu B InTepHeTi
OcHoBHA

1. Munenbka H.B. Inxenepna rpadika. Hasu. nocionuk, KJIIK HAY, 2001. —
92 c.

2. Banin B.B., briok A.B., I'aiternpka I'.O. OdopmiieHHS KOHCTPYKTOPCHKOI
nokymenTarntii: HaBd. moci6.-K.: Kapasena, 2003. — 160 c.

3. Muxaitnenko B.€., Haitmum B.M., ta in. [HkeHepHa Ta KOMITIOTEpHA
rpadika: [linpyunuk-K.: Buma mk., 2000, — 342 c.

4. Muxainnenko B.€., Banin B.B., KosamroB C.M. Imxenepna Ta
KOMITIOTepHa Tpadika: miapyd. s cTya. Bummx 3akmn. ocitu / 3a pen. B.€.
Muxaiinenka. — K.: Kapasena, 2003. — 344 c.
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5. Bepxomna A.Il., KoBanenko B.Jl. Ta in. [mxenepHa rpadika: KpecieHHs,

komm'torepHa rpadika: Hard. mocibn. —K.: Kapasena, 2006, — 304 c.

6. AntonoBuu €.A., Bacumummna S.B., mineuak B.A. Kpecnenns: Hapu.
[Toci6nuk / 3a pen. npod. €.A. Autonosuua. — JIbBiB: CaiT, 2006. — 512 c., 111

JlomomixkHa
/. HapuanpHuii mociOnuk InxeHepHa rpadika Po3pobOka eckiziB Ta poOounx
kpecnenukiB aeranedr B.B.Banin, O.M.Bopo6iioB, A.€.I3Bonencrka, H.A ITapaxina,
— K.: KIII im. Irops Cikopcskoro, 2016, — 106 c.
8. Kommuiekcu ctanaapTiB.

Indopmauniiini pecypcu
9. http://engineer.org.ua/page/yedina-sistema-konstruktorskoyi-dokumentaciyi
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