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CUJIABYC HABYAJBHOI JUCIUATIJITHA

1. 3aranbHa indopmanis Npo HABYAIbHY AMCHHUILTIHY

[ToBHa Ha3Ba OcHOBH HapuUCHOI reoMeTpil Ta iHKeHepHa rpadika
HaBYAJIbHOI

JUCITUTLTIHA

Po3poOHuk(n) Omnacrok SIpocnas BiramniiioBuy, BUkiasa4 BUIIOI KaTeropii

E -mail:yaroslav.olasyuk@googlemail.com
https://sites.google.com/view/olasyuk

CeMecTp BUBUCHHS .
P II xypc (1-#1 cemectp)

HaBYAILHOI IUCIUILIIHA
O0csr HaBYAJIBHOT OO0csr HaBYAIBHOT IUCIUILIIHU cTaHOBUTH 4kpenut €EKTC;
JUCLIUILTIHA JIeKuii: 25 ro.
npakTuyHi 3aHATTs: 40 TO/I.
camocriiiHa pobora: S5ro.
dopMa KOHTPOJIIO — 3aTiK.
MoBa(11) BUKJIaJaHHS YKpalHCHKOI MOBOKO

2. Micue HaB4YaJbHOI AMCUMILIIHU B OCBITHii nporpami

CraTyc TucCuMILTiHA O060B’s13k0Ba HaBYAIbHA TUCIMILIIHA 32 OCBITHBOO-
podeCiiHOI0 MTPOTrPaMoOr0

[lepemymoBu ass HeoOxigui 3HaHHA 3: «BHII0T MaTeMaTHKHy, «Di3uKa»

BUBUYECHHS

JUCILIUILTIHA

JlonaTkoBi yMOBU OpnHoyacHO MarOTh OyTH BUBYEHI (3a0e3MedeHi): «3araibpHa
CIIEKTPOTEXHIKA 3 OCHOBaMH aBTOMATHKHY,

«MartepianoznasctBo i TKM».

OOMexeHHs OOMexeHHs BIJICYTHI

3. MeTa T2 3aBIaHHA HABYAJILHOI TMCHMILTIHI

Mertor kypcey «OCHOBH HapHCHOI TeoMeTpii Ta 1HXXeHepHa rpadika» €: BUBUEHHS HEOOXIIHUX
MOJIOKEHb 3 Teopii 300pakeHHs Ta MOOYJOBU KpecieHb BUPOOIB. 3aCBOE€HHS JMCLUILUIIHU JIOTIOMAarae
[PO3BHHYTH y CTYACHTA JIOT1YHE Ta MPOCTOPOBE 1H)KEHEPHE MUCIIEHHS, PO3IINPIOE HOTO TEOMETPUIHUH Ta)
rpadiuHuil Kpyrosip, JomoMarae npaBUIIbHO YUTATH Ta BUKOHYBAaTH KPECIIECHHS.

3aBaHHs KypCy Mojsrae y 3100yTTi TAKMX 3HAHb:

- HaBYUTH CTYJEHTIB CBIJIOMO YHMTAaTH KPECJECHHS, PO3pOOJIATH TpadiuHy JOKYMEHTAIIIO0 s
BUTOTOBJIEHHS JieTajiel, BUpOOIB, BIATBOpIOBATH OOpa3u MpeAMETIB Ta aHaji3yBaTH iX ¢opMmMu Ta
KOHCTPYKIIii,

- HABYUTH CAMOCTIHHO KOPWCTYBATHCS IHCTPYMEHTAaMH Ta MPHIAIIIM a TaKOXK HABYAILHUMHU
MOBITHUKAMH JJIsi BUKOHAHHS KPECJICHHS;

- PO3BUHYTH TE€XHIUHE MUCIIEHHS, MI3HABaJIbHY aKTUBHICTh Ta MPOCTOPOBY YSBY CTYEHTIB;

- 1aTH HaMBaXJIMBIII MpaBUJIa BUKOHAHHS KPECJIeHb, Iepe0aueHNX JepKaBHUMHU CTaHIapTaMH
CK]1, 03HallOMUTH 31 CTPYKTYPOIO 1 TEXHOJIOTIEI0 CY4aCHOTO BUPOOHUIITBA, OPTraHi3aIlis SKOTO 0a3y€eThCst
Ha PO3BUTKY TEXHIYHOI TyMKH 3 €JIeMEHTaMU MOJAYJIOBaHHS Ta KOHCTPYIOBAaHHS, PalliOHAII3aTOPCTBA 1
BHUHAX1IHUIITBA;




- chopMyJIOBaTH y CTYJCHTIB €JIEMEHTH IH)KCHEPHO-TEXHIYHUX 3HaHb, SKHH JO3BOJIUTH IM|
3pO3YMITH OCHOBHHMH HampsiM Ta 3MICT TEXHIYHOrO TMpOrpecy, IIOB’S3aHOTO0 3 MeEXaHi3alli€lo,
ABTOMATH3AIII€I0 Ta KOMIT FOTEPH3AIIi€l0 BUPOOHHUIITBA.

4. KoMneTeHTHOCTI, AIKUMH NOBHHEH OBOJIOAITH 3100yBa4 B pe3yJbTaTi
BHUBYEHHSIIUCIUILITiHHA
O®K 08. 3maTHICTh YUTATH KPECJICHHS, BUKOHYBAaTH €CKI3W Ta KPECJICHHs JeTalield, MEXaHi3MiB,
CKJIaJIaTH KIHEMaTU4HI CXEMH, CAMOCTIHHO BUBYATH OYyJIOBY, pOOOTY Ta OCBOIOBATH CKCILTyaTaIlil0
HOBOI TEXHIKHU Ta 00JIaJHaHHS.

5. IlporpamMui pe3yibTaTH HABYAHHS

[IPH3. Po3B’s3yBaTu THUIIOBI TEXHIYHI 3a4a4i, MOB’s3aHI 3 (DYHKI[IOHYBaHHSM TEXHIKH Ta
TEXHOJIOTIYHUMH TPOILIeCaMH BUPOOHHIITBA, TIEpepOOKH, 30epiraHHs Ta TPAaHCIOPTYBAHHS MPOAYKIIii.
[TPH6. YuTtaTtn KpecieHHs, BAKOHYBAaTH €CKi3H, BIATBOPIOBATH JETalll MAallMH y rpadiyHOMY
BUTJISAI 3TIIHO 3 BUMOTAaMHM €IUHOI CHCTEMHM KOHCTPYKTOPCBKOI Ta TEXHIUHOI JTOKyMEHTalii, a
TaKOX 3aCTOCOBYBATH IMPHUHIIMIIM B3a€EMO3aMIHHOCTI, CTAaHAAPTH3AIlli 1 TEXHIYHUX BUMIPIOBaHb IS
BH3HAYCHHS MTApaMETPIB JeTaJIeH MaIlInH.

6. Bumoru 10 3HAaHb i BMiHB

Sk pe3ynbTaT BUBUCHHS JUCIHUILTIHU CTYJCHTH MOBUHHI 3HATH:
* ocHoBHI mosiokeHHs ctanpaptie €CKJl, CKY momo odopmicHHS Ta
BUKOHAHHS KPECIICHb;
* METOIM TTOOYIOBU 300paXkeHb IMMPOCTOPOBUX 00’ €KTIB HA ILJIOIINHI,
BMIiTH:
* aHaizyBaTH (opMy mpeameTa, BU3HAYATH IOJIOKEHHSI Ta HATypajbHI
BEJIMYMHH iX €JICMEHTIB;
* BUKOHYBATH 1 YUTATH €CKI3HM Ta KPECICHUKH Pi3HUX BUPOOIB;
* YUTATH 1 JETATIOBATH CKJIAJANIbHI KPECIICHUKH,
* BUKOHYBATH Ta YATATH CXEMH, 3alIOBHIOBATH MEPENIK €IEMEHTIB;
* BUKOHYBAaTH IUIaHU OyiBelb, TeHEpAJIbHI IIJIaHU Ta 3alIOBHIOBATH EKCILIIKAIIIO;
* [IepeiaBaTi TEXHIYHY TYMKY 3a JIOIIOMOTO0 KPECICHHKIB;
* KOPUCTYBATUCS CTaHJIAPTaMH Ta IHIIMMHA HOPMAaTHBHO-TEXHIYHUMH
JOKYMEHTaMH;
* IO3HAYaTH JOMYCKU pO3MIpiB, GOPMH 1 HMIOPCTKICTh MOBEPXOHb JeTalell Ha
KpECIeHUKaX;
* IpaBWJIbHO NiAOMpaTH BUMIPIOBAJIbHI 3aC00M Ta BUKOHYBATH 3aMipH pO3MIpiB
JeTajei, iX BiIXHIICHb;
* BUKOPUCTOBYBATH HOPMAaTHBHY, TEXHIYHY 1 CIleLlalbHy JOKyMEHTAIl0 3a
MPU3HAUYCHHAM TIiJl 4Yac T[UJIaHYBaHHS, MPOEKTYyBaHHS, BUKOHAHHS BHPOOHMYUX TIPOIIECIB,
orepalliif Ta KOHTPOJIKD, CBOEYACHO OHOBJTIOBATH Ti.
7. [Iporpama HaBYAJIbHOI AUCHUILTIHU

Tema Ne 1 I'paghiune ogpopmnenns kpecieme.

1.1. Jlinii xpecnenns. Hanucu na kpecienusx.

®dopmartu kpeciieHb 3a cranaapramu. Jlinii kpecnenns. lpudtyr 3a crangapramu. Bukonanus
HaNMCiB Ha KpeclieHHsX. MacmTabu. OCHOBHI IpaBWiia HAHECEHHS PO3MIpiB Ha KPECIICHHSIX.

1.2 Ilputiomu kpecnenHs Konmypie oemaneil.

[IpuitoMmu KpecneHHsI KOHTYPIB JeTanel 3 BUKOPUCTAHHS Pi3HUX Ir€OMETPUYHUX MOOYI0B. YXUII Ta
KOHYCHICTh. [l03HaYeHHS yXWITy Ta KOHYCHOCTI a KpecieHHs. CrpspkeHHs. JIekalbHi KpUBi.

I'paghiuna poooma Ne 1.

Tema Ne 2 Ocnoeu napumoi zeomempii i npoexuiiine Kpecinenns
2.1. Touxainpamwa.
[TpoekTyBaHHS TOYKM Ha TPH B3a€EMHO MEPIEHIUKYJSIPHI TUIONIMHU TpoeKmii. [TonokeHHs TOYKH
BiZTHOCHO IJIOIIMH NMpoeKUiil. Bumipu i KoopAnHATH TOUKH, cCHCTEMa KOOPJMHATHUX OCEH.
[IpoexTyBaHHs Bizgpi3ka NpsMOi Ha JIBi i TpW IUIOLIMHU Npoekuii. IlonokeHHs MmpsiMHUX BiIHOCHO
IJIONIMH TIPOCKITIA Ta X 300pakeHHs. BimHOCHE TOJOKEHHS TOYKH 1 IpsiMoi. B3aeMHE MOIOKEHHS IBOX
MPSIMHX.




2.2. Inowumna.

3aBnaHHA 1 300pakeHHs TIOMMH. [lnonuaN 3aransHoro nonokeHHd. [Inomman piBas. [Ipoektyroui
TIOMMHU. B3aeMHE TI0JI0KESHHS TUIOIIWHY 1 TOYKH, IPAMOT 1 rutonuHy. JIiHii piBHS B IUIONIHHI - i1 TOPU30HTAITL
1 ¢pponTans. IIpoexmii TpukyTHHKa, 6araTOKyTHHKA, KOJA.

I'paghiuna poooma Ne 2.

2.3 Cnocobu nepemeopeHHs npoekyiil

3arampHi BimoMocTi. Crioci®é oOepTaHHs. 3HAXOHKCHHS MIMCHOI BETWIMHHU BiIpi3ka MPsSMOI, TUIOCKOT
¢irypu. Crioci® 3aMiHU IDIONIMHHA TPOEKIiid. 3HAXOMKEHHS MIMCHOI BEMHMYMHHU BiApi3Ka MPSIMOI, IJIOCKOT
¢irypu.

2.4 AxconomempuyHi npoewyii

3aranpHi MOHATTS MPO aKCOHOMETPHYHI mpoekmii. Buaym akcoHOMeTpHYHUX MPOEKIlii: MPSAMOKYTHI
(i3oMeTpuyHa 1 AMMETPUYHA) i KOCOKYTHa (IuMeTpu4Ha). AKxcoHOoMeTpuuHi oci. [loka3HHKH CIOTBOpEHHS.
300paskeHHS B aKCOHOMETPUYHUX MPOCKIISIX MTOCKUX (Piryp. 300paxkeHHs Koa B IUIOIIWHAX, apaJIeIbHUX JI0
TJIONIUH TIPOSKIIIH B 130METPHUYHIHN 1 AMMETPUIHIN TIPOESKITii.

I'paghiuna poooma Ne 3.

2.5. Ilogepxui ceomempudnux min

Busnauenns moBepxHi 1 Tinma. IIpoekTyBaHHS reoMeTpwyHHX Til (TpaHHUX 1 00EpTaHHA) HA TPH
wiomuHA Tpoekiii. [lodymoBa mpoekIiiii TOYOK, M0 HaJe)KaTh MOBEPXHAM T€OMETPUIHHX Till. 300paskeHHs
FEOMETPUYHHX TiJ B aKCOHOMETPUYHUX MPIMOKYTHHX MPOEKITiSX.

2.6 Ilepemun nogepxoHv ceomempudHUX Misi RAOWUHAMU

[onstTs mpo mepepizu. Ilepepi3 Tin mpoekTyrounmu mionmHamu. [1o0ynoBa HaTypanbHOT BETHYNHU
¢birypu nepepisy.

[loOymoBa pO3ropTOK TIOBEPXOHb 3pi3aHMX TUI. 300paKeHHS 3pi3aHUX TEOMETPHUYHUX TUT B
AKCOHOMETPUYHHUX MPOCKIIISIX.

2.7  B3aemuuii nepemut no8epxonb 2eOMempuyHux mii

B3aemHwmii nepeTHH TpaHHUX Ta KPUBUX MOBEPXOHb NMpocTuX Tid. [loOymoBa JiHil mepeTHHY MOBEPXOHb
TiJI 32 JOTIOMOT'O0 CIYHHX IIIONTHH. 3HAHOMCTBO 3 IOOYIOBOIO JIiHii IEPETHHY TOBEPXOHH OOEPTAHHS 3 OCSIMH,
10 B32€EMHO TIEPETHHAIOTHCA, MTPH TOTIOMO31 JOMOMIKHUX CidHUX cep (KOHIEHTPUIHHUX Ta €KCIEHTPUIHHX ).
[ToOymoBa reoMETPUYHOTO Tijla 3 OTBOPOM, BU3HAYCHHS QirypH mepepisy.

2.8 Ilpoexuyiiine kpecnenns

Po3BuTOK MpakTHYHKUX CIIOCOOiB 300paXkeHHs MpeaMeTa (HaBYaJbHUX MOJENeil) B OPTOrOHaIbHUX Ta
AKCOHOMETPUYHHUX MpoeKHisx. CrocoOu MpoeKTyBaHHS 3 aKCOHOMETPUYHUM IIiJIXOJOM JI0 Pi3HOMaHITHUX
KOHCTPYKTHBHUX (hOopM.

OCHOBHI MOHATTS PO MPOCTI PO3Pi3U: TOPU30HTAIIBHI, PPOHTANBHI 1 TpodinbHi. Bunagku noeqHanHs
YaCTUHM PO3Pi3y 3 YACTHHOIO BUTTISILY.

KomriekcHi KpeciieHHs HaBu4aIbHUX MOjIesiel 3 BUKOpUCTaHHIM po3pi3iB. [lo0ynoBa TpeThoi mpoekiiii
3a JIBOMa JJaHUMH.

I'pagpiuna poooma Ne 4.

I'paghiuna po6oma Ne 5.

Tema Ne 3 EJIEMEHTH TEXHIYHOI' O PUCYBAHHA

3.1 Hnocki icypu i cecomempuuni mina

[Tpu3HaveHHs TEXHIYHOTO PUCYHKA. BiIMIHHICTh TEXHIYHOTO PHCYHKA BiJI KPECJICHHs, BAKOHAHOTO B
AKCOHOMETPUYHIN HpoeKuii. 3aleXHiCTh HArJISAHOCTI TEXHIYHOIO PHUCYHKa Bifl BHOOPY aKCOHOMETPUYHHUX
oceii. TexHIYHI PUCYHKHU IJIOCKMX (iryp, po3TalllOBaHUX B IUIOIIMHAX, HapalelbHUX M0 IUIOIIMH MPOEKIIii.
TexHiuHI pUCYHKH FreOMEeTpHYHHX Tijl. HalaHHS pUCYHKY pelbeHOCTI IITPUXYBAHHAM Ta MIpadyBaHHM.

3.2 Mooeni

Bubip posranryBanns Mmoaeni i ii HaitOinp HaouHOTO 300paskeHHs. [[puiioMn BHKOHAHHS PUCYHKIB
Mozesei. 300pakeHHs MOJIENIeH 13 3aCTOCYBaHHSAM po3pisiB. LLITpuxoBKa repepisiB, sIKi BXOIATH 10 CKIATY
po3pisy.

TI'pagpiuna poooma Ne 6.

Tema Ne 4THZKEHEPHA I'PA®IKA

Bemyn

OcHOBHI 3aBHaHHS CTaHAApTU3aLil 1 cTaHAapTiB y TexHiumi. Orisa cTaHgapTiB, KOTPI BUBYAIOTHCS B
crienianbHIi YaCTHUHI IpeMeTa KpecIeHHs!.

3HaHOMCTBO 3 Cy4YacHMMH croco0aMH aBTOMaTH3alii Ta MeXaHi3allil KpecispchbKo-rpadiuHux Ta
NPOEKTHO-KOHCTPYKTOPChKUX pobiT. Poms EOM y cydacHOMy NpOEKTyBaHHI, HayKOBHX IOCIHIPKEHHSX,
BUDILICHHI TE€OMETPUYHUX 3aBJaHb. PO3BUTOK MamuHHOI Trpadiku, BHKOPHUCTaHHS aBTOMATHYHUX
KPECISIPChKUX MAIIMH Ta 1HIIMX MPUCTPOIB, BBEJICHHS - BUBEJCHHS Tpadidnoi indopmarii.




CygacHi cmocobum onxepkKaHHS KoM KpeciaeHb (Kcepokcd, pizorpadu). OCHOBHI HamwcH Ha
KOHCTPYKTOPCBHKHX JTOKYMEHTaX.

4.1. 3acanvni npasuna UKOHAHHA KpecieHb

Burnsigu. PosramryBanHs OCHOBHMX BHMIUIAAiB. JlomaTKOBI BUITISIAM, iX BHKOHAHHS 1 IIO3HAYEHHS.
MicueBi BUTTISIH, 1X 32aCTOCYBaHHS, BUKOHAHHS 1 TO3HAYCHHSI.

Po3pisu: mpocTi (TOpu30HTaNIbHI, BEPTUKAJIBHI, TOXMII) i CKJIaaHi (cTymiHYacTi i Jamani). [lo3HaueHHs
po3piziB. Po3ranryBanHs po3pisis.

MicueBi po3pizu. lloennanus gacTrHW (NOJOBHHHM) PO3pI3y 3 YAaCTHHOIO (TIOJIOBMHOIO) BHUTIIIAY 1
npaBuia iX BUKOHAHHS.

[lepepisu BuHeceHi i HakmageHi. PosmimenHs mnepepisiB. [lo3nadenns i maamucu. IlITpuxoBka B
po3pizax i mepepizax.

BuHocHI enemMeHTH. iX BU3HaueHHs 1 3MicT. BUKOpHCTaHHS BHHOCHUX €JIEMEHTIB, 300pakeHHS i
MO3HAYEHHS! BAHOCHUX EJIEMEHTIB.

‘YMOBHOCTI Ta CIIPOIICHHS P BUKOHAHHI 300pa’KEHb.

4.2 3o6pasicenns i nosnavenus pisell

I'BunTOBA JTiHIS HAa OBepxHi numinApa. [IoHATTS mpo rBUHTOBY MoBepxHI0. Buau pizeit. [Ipodini pisi.
EnemenTn pi3i: 30iru, mpoTOYKH, (packu. Y MOBHE 300pakKeHHS Ta MIO3HAYCHHS Pi3eil 3TiHO i3 CTaHAapTaMU.

300paxeHHdss 1 TO3HAYeHHS HaApi3HUX Jjaeraned (OONTiB, TBUHTIB, railok TomO) 3a iX MIHCHUMHU
po3MipaMH 3TiHO i3 CTaHIapTaMHU.

4.3. Kpecnennsi demanetl, eckizu

PobGoui kpecieHHS Ta ecKi3u AeTanei, iX NMpU3HAYECHHS y BUPOOHHUNTBI. BimMiHHICTH €cki3y BiX
po6oyoro kpecnenHs. [lopsmok i TOCiAOBHICTh BUKOHAHHS €CKi3y JeTaii. HaHneceHHs po3MipiB BiAMOBIAHO 10
CTaHIapTy.

[ousTTs PO TexHOMOTIUHI 6a3u. BuMiproBanbHUI IHCTPYMEHT i TPUAOMY BUMIPIOBAHHS JIeTaJICH.

Oco0rBOCTI BUKOHAHHS KPECIICHD JieTaleil 3 MeXaHiYHO1 0OpOOKH 1 BUTOTOBIEHUX JUTTAM. [loHATTS
PO HAHECEHHS Ha KPECICHHs AeTanel MO3HA4YeHHs IOPCTKOCTI MOBEPXOHb. [lo3HaueHHs Ha KPECICHHSX
MaTepiaiiB, 3 IKHX BUTOTOBISIOTHCS JETai.

I'paghiuna poooma Ne 7.

4.4  3'eonanmus i nepedaui

[onin 3'enHaHb HA PO3HIMHI 1 HEPO3HIMHI.

300paskeHHs Ta [MO3HAYCHHS 3'€lHAHb: PO3HIMHUX - Hapi3HUX (OONTOBMX, INMMIBKOIO, TBUHTOM,
TpyOHUX); ITH(TOBHUX; IIIIOHKOBUX; HUTIIILOBUX Ta 1HIIUX;

HEPO3HIMHMX Ta YMOBHO PO3HIMHUX - 3BapHHX, 3aKIJICNIKOBUX, 3'€/IHAHb MAsHHIM, KICEHHSIM Ta
3LIMBAHHSM.

3ybuacrTi nepegayi: yMOBHOCTI Ta CIIPOLIEHHS IpH ix 300paxenHi. PoOoui kpecneHHs 3ybuacTux KoJiic.
TexHiYHI BUMOT'H, HAIIMCH, TA0JIHII XapaKTEPUCTHUK.

4.5  Kpecnenns 3azanvroeo uensioy. Ckiaoanbhe KpecieHHs.

KpecnenHs 3arapHOTO BUIVISIAY: HOTO IPU3HAYCHHS Ta 3MIiCT. Y MOBHOCTI Ta CIPOLICHHS HA KPECICHHI
3arajgbHOrO BUTJIsAY. TaOMuUIls MEePeITiKy CKIaI0BUX YaCTUH BUPOOY.

CknasanbHe KpeclieHHs: HOro NpH3HAa4YeHHs Ta 3MICT. BUMOrM 10 BHKOHaHHS CKIIQJaibHOTO
KpECIICHHSI.

BukoHaHHS ecKi3iB JeTajeld CKiajanbHOi OAMHUILI 3 Hartypu. llopsook BHKOHAHHS CKJIaJaJbHOIO
KpeciieHHs1. KOMIIOHOBKA CKITafialbHOTO KPECIICHHS.

300pakeHHsT KOHTYpIB CYMDKHHMX JeTajeid. 300paKeHHS 4YacTHMHH BHpPOOy B KpalHBOMY abo
IPOMI>)KHOMY TMOJIOKEHH.

OdopmieHHs CKIaaaabHOro Kpecienns. Crenudikartis.

I'paghiuna poooma Ne 8.

Tema 5. Kpecnennsa i cxemu

4.6 Yumanus i 0emanio8anus CKIAO0AIbHUX KPECIeHb

[ocninoBHICTE YMTAHHS CKIIAAATIBHUX KpeciieHb. by10Ba 1 npu3HaueHHS 4aCTHH BUPOOY, 300pakeHOro
Ha CKJIaJJIbBHOMY KpECJICHH.

JerantoBaHHsl CKJIAJaNbHUX KpeclieHb (BUKOHAHHS KpPECJIeHb OKpeMHX JeTaieii). [lociioBHICTh
1 BUMOTM [0 JAETAIIOBAHHS CKJIaJalbHUX KpeclieHb. BHU3HAa4YeHHS KUIBKOCTI 300pa)KeHb. Y 3rOmKeHHS
CHPSDKEHUX Po3MipiB. 4.7. Cxemu.

[Mpu3HaveHHs i BUIK cXeM. YMOBHI IMO3HaYeHHS Ha cxeMax. UnTaHHs 1 BAKOHAHHS CXEM.

I'paghiuna poooma Ne 9.




8.TemaTnyHe NIAHYBAHHS HABYAJIbHOI M CHUILIIHA (CTPKYTYPa AMCIUILIIHA)

Haszea po3oiny i memu Kinvkicmo 200un
camocmiiine
Bcewvozo Jlekuii rp
6UBYUCHNS
1.I'paghiune opopmnennsn kpeciens
JIinii kpecnenns i BUKOHAHHA HANUCIE HA KPECACHHI. 14 2 6 6
Iputiom suxpecniosants KOHMypie MexHIuHUX demanell
2. OcHoeu nHapucHoi ceomempii i npoexyiiine
KpeciieHHs
Touka i npsama. Inowuna 12 2 4 6
Cnocobu nepemeopenns npoekyii AKCOHOMempPuuHi 12 2 4 6
npoexyii
Tosepxni ceomempuunux min. Ilepemun nogepxomns 8 ) 6
2e0MeMPULHUX ML NIOWUHAMU
Bzaemnuii nepemun nogepxons ceomempuunux miin 13 3 6 4
Ilpoexyitine kpecienus
Bcvozo 3 2 mem 59 11 20 28
3. Enemenmu mexniunozo pucyeanns
Inocki ghizypu i ceomempuuni mina. Mooeni 12 2 4 6
4. Inscenepna 2paghixa
3acanvui npasuna euxonanHs Kpeciensb 300paicents 16 4 6 6
i nosnauenns piseu Kpeciennsa demaneii eckizu
3 'eonanns i nepeoaui Kpecnenns 3azanvno2o eueisoy 15 4 4 7
5.Kpecnennsa i cxemu
Yumanus i 0emanio8ans CKAa0aibHUx 13 4 6 ]
kpecnerv. Cxemu.
Bcbozo 3 3 mem 61 14 20 27
Pazom 3 ucuMIinu 120 25 40 55
9.Il1anyBaHHs J1a00PATOPHO - NPAKTHYHMUX 3AHATH
K-ems TOmUH
No H Ha T T I[aTa
- Ba TEMIU MU IPAKTAYHIX HH
- a3BaTe MPAKTHYHE e 3aHSITH Teparypa HpOBfIHe
3AHATTA
. I'pagiuna poboma Ne [: Jlinii 0
I'padiune pagp P > O .
BUKOPUCTOBYIOTBCSI ~ TIpM  BUKOHaHHI| Meroauuni
1 o opMITEHHS 6 s
kpecnenb. Kpecmsipebkuit mpudt NelO| pexomennanii
KpeCJeHb
(tun b).Tekcr.
. Ipaghiuvna podooma Ne 2: Tlobymosa
5 Touka 1 npsMa. 4 KOHTYPY KyJiauKa MeTOquH}"
IImommua pexomenaamii
Criocobu I'pagiuna poboma Ne 3: Ilobymosa
NEPETBOPEHHS OCHOBHHMX BUTJIS/IIB AeTaii 3a il HaOYHUM .
.o MeTtoaununi
3 MIPOEKITIH 4 300pakeHHIM .(A3).
: pexoMeHIamii
AKCOHOMETpHYHI
TPOEKIIiT
Bzaemunit I'paghiuna podboma Ne 4: 3a naBoma
MepeTuH JAaHUMH TIPOCKIISIMU MOJIeTi TIOOYyBaTH
4 MOBEPXOHb 4 TPETI0O 3  BUKOPUCTAHHAM  TPOCTUX| Meroanuni
TEOMETPUIHUX TiJ po3pizis. (A3). pexomenaanii
IIpoexmiitae
KpecIIeHHs
B3aemuwnii nepetuH I'pagiuna poboma Ne 5: Ilobynosa
MTOBEPXOHb MIPOCTUX po3piziB Ta TOXWIOTO .
. . MeTtoaununi
5 TE€OMETPUYHHX Til 2 nepepizy. (A3).
I oy pexoMeHIamii
poexiiiiHe
KpECIIeHHs




Tpaghiuvna poboma Ne 6:

Enementn KoMmrmekcHe KpecaeHHsT MOJIei 3 HATypH. .

. . . MetoauuHi

6 TEXHIYHOTO 4 Axconometpist Moneni. HaneceHHs exomernani
pUCyBaHHs posmipiB. (A3). P aan

I'paghiuna po6oma Ne 7: Pi3p00Bi

; .

: HauHg (A3). Metoauuni

7 | Imkenepna rpadika 6 3€ama (A3) AL

pexoMenaanii

Ipagiuna podooma Ne 8. Buxpeciumu:
8. | ImkenepHa rpadika 4 Oont, raiky, mandy 3a iX mIHCHUMH
po3pizamu. (A3).

I'paghiuna poboma Ne 9: BukoHatn| Meropuuni
pobode kpecnenHs aetaii (A3). pexoMenaauii

MeToauuni
pexoMeHaanii

9. | Kpecmenns i cxemu 6

Bcwvozco 40

10.IlnanyBaHHs caMocCTiiiHOI podoTH

Hazs Yac BugiieHud HA Dopma
Ne n/n a TeMM Ta 3MicT caMocCTiiiHOi pood
podoTu
ONpPaLIOBAHHS TEMH KOHTPOJII0
1. I'padiune opopMIICHHS KpecieHb 6
5 OCHOBM HapUCHOT reOMeTpil Ta IpoeKIiliHe 2
) KPECJICHHS
3. EneMeHTH TeXHIYHOTO pHUCYBaHHS 6
4. Imxenepna rpadika 13
5. Kpecnenns i cxxemu 8
Bcroro 55

11.®opmu opranizanii HABYaHHS

OcHoBHMMH (popMaMu opraHizailii HaBYaHHS M1l Yac BUBYECHHS JUCHUIUTIHY € JIEKIii, 3
BUKOPUCTAHHAM MYJIbTUMEAINMHUX 3aco0iB HaBuYaHHS, JAOOPATOpHI Ta MPAKTUYHI 3aHATTS,
HiAroToBKa pedepatiB, JOMOBiACH Ha LIOPIYHI CTYACHTChKI KOH(EpeHIii, KOHCYyJbTaIlil,
caMocTiitHa poOoTa 3700yBaviB OCBITH.

BinnosinHo 10 BuIle 3a3HayeHMX (OpM opradizauii HaBYaHHS (OPMAMU KOHTPOIIIO
3aCBOEHHS MPOrPaMH €: CAMOKOHTPOJIb, HAITUCAHHSI KOHTPOJILHUX POOIT, pedepaTy, BUKOHAHHS
IHAUBIAYaJbHUX NPAKTUYHUX Ta PO3paxyHKOBO-rpaiyHUX 3aBJlaHb Ta €K3aMEH 3a Iepioj
BUBYEHHS AUCLUILTIHY.

MeTtoay HABYAHHSA

MeTtoau oprasizariiii Ta 341l ICHEHHS] HaBYaJIbHO-TTI3HABAIBHOI IiSJIHOCTI CTYICHTIB, SKi
BUKOPUCTOBYIOTHCSI ITPH BUBYCHHI JUCIUIUTIHU:

1.B acnexTi nepenadi i CHpUHHATTS HaBUaJIbHOI 1H(OpMAIi: cJIOBecHI (JeKIlis); HAOUHi
(LTFoCTpAIisi, AEMOHCTpAITi).

2.B acIeKTi JOTIYHOCTI  Ta MUCIIEHHS:  TIOSICHIOBQJIBHO - UTFOCTPAaTUBHI
(mpe3eHTalis);peNpoAYKTUBHI (KOPOTKI TECTOB1 KOHTPOJIbHI).

3. B acmekTi KepyBaHHs HaBYaHHSM: HaBYalbHa poOOTa IMiJ] KEPIBHUITBOM BHKIJIAJIaya;
caMocCTiitHa po0oTa Imi1 KEPIBHUIITBOM BHKJIa1a4a.

4. B acnexTi AisIIbHOCTI B KOJIEKTUBI: METOJM CTUMYIIOBaHHS (JIOAATKOBI OIIHKH 3a
pedepaTu,cTaTTi, TE3N).

3aco0m aiarHocTyBaHHS pe3y/ibTATIB HABYAHHSA

KoHnTponpHi 3axoam, sKi TPOBOIATHCA B KOJEMKI BHU3HAYAIOTh BIAMOBIAHICTH PIiBHS
HaOyTux 37100yBayaMM OCBITH 3HAaHb, YMIHb Ta HaBUYOK BHMMOIaM HOPMAaTHUBHUX JOKYMEHTIB
moao (axoBoi MepelNBUINOI OCBITH 1 3a0e3MeuyloTh CBO€YACHE KOPUTYBaHHS OCBITHHOTO
poIIecy .



BXiaHuii KOHTPOJIb TPOBOJUTHCA TIEpe/l BUBYCHHSM IPEAMETY 3 METOI0 BU3HAUCHHS PiBHS
MIJTOTOBKHU CTYJICHTIB 3 BIATOBIAHUX MUCIMILUIIH, AKi (GOpMYIOTh 0a3zy I HOTO OmaHyBaHHSI.
BXiAHUHKOHTPOIIB TPOBOAUTHCS HA MEPLIOMY 3aHATTI IO MUTAHHSX, K1 BIIOBIAIOTH IPOTrpami
HONEPEHbOI JAUCHUILIIHU. Pe3ynbTaTh BXIZHOTO KOHTPOJIIO BPaxOBYIOTh NPH KOPHUTYBaHHI
3aBJIaHb JJIs1 CAMOCTIHHOIPOOOTH CTYICHTIB.

IToTouHul KOHTPOJb MPOBOAUTHCS BUKIAJAYaMU Y XOJAl ayJUTOPHUX 3aHATb. OCHOBHE
3aBJaHHS MOTOYHOTO KOHTPOJIO — TepeBipKka piBHSA MIATOTOBKM 3400yBadiB OCBITH 3a
BU3HA4YEHOI0 TeMot0. OCHOBHA MeTa NOTOYHOI0 KOHTPOJIIO — 3a0€3ME€UEHHs] 3BOPOTHOIO 3B’ SI3KY
MDK  BHKJIaJadyaMH Ta CTYACHTaMM, YIPABIIHHA HaBYAJIbHOI MOTHBAIII€I0 CTYEHTIB.
Indopmaris, oxepxkaHa MpU MOTOYHOMY KOHTPOJII, BUKOPHCTOBYETBCS SIK BUKJIAJa4eM — JJIs
KOPUTYBaHHS METOMIB 1 3aC00iB HaBYaHHS, - TaK 1 CTYJICHTaMHU — ISl IIJIAaHyBaHHS CaMOCTIHHOT
po6oTtu. Oco6IMBUM BHUIOM ITOTOYHOTOKOHTPOJIIO € MIJICYMKOBHM KOHTPOJIb 38 KOHTPOJIbHUMHU
poboTamu, 3aXUCT J1abOpaTopHUX Ta NpakTUYHUX podiT 1 PI'P. IloTouHuit KOHTpOIL MOXKE
OpoBOIUTHCA Yy (DOpMI YCHOrO ONMTYBAaHHS, I[HCBMOBOIO E€KCIPEC-KOHTPOJIO, BHUCTYIIB
CTYZCHTIB IIPH OOTOBOPEHH1 TEOPETUYHUX MTUTAHb, a TAKOXKY (HOPMi KOMIT FOTEPHOTO TECTYBaHHSI.
Pe3ynbrat MOTOYHOTO KOHTPOJIO (ITOTOYHA YCHIIIHICTH) € OCHOBHOK 1H(GOpPMAIIE IS
BU3HAYEHHS M1ICYyMKOBOT OI[IHKH 3 AUCIUIUIIHYU MPH PyOKHOMY KOHTPOJII 38 TEMH.

CemecTpoBUl KOHTPOJIb 3 JUCHMILUIIHM TNPOBOAM OCBITHBOIO IIpoliecy Ta B 00cs3i
HaBYAJIbHOTO MaTepially, BU3HAYEHOro poOOUYOI0 HPOTrpaMor0 JUCHMILIIHM 3T1THO 3 JIH0YUM
[TonmosxkenusiM ipo ex3amenu Ta 3amiku B BCIT «»Jlro6eiscpkmit TOK JIHTY.

dopma NpOBEIEHHS CEMECTPOBOIO KOHTPOJIO € KOMOIHOBAaHOIO (4aCTKOBO yCHA - IpHU
NPOBE/ICHH] CIiBOECiIM, YaCTKOBO MHCHMOBA - IMPH BIAMOBIISMX HA TEOPETHYHI MUTAHHS Ta
BHUKOHAHHS PO3PAXYyHKIB), 3MICT 1 CTPYKTypa eK3aMeHaliiHUX O11eTiB (KOHTPOJIbHUX 3aBJIaHb),
KputepiionintoBanHss BuzHavatoTbes pimeHasM [IMK y HMK muctumutinn «OHIT ta 1I'» #
JIOBOJISITHCS IOB1JIOMA CTY/ICHTIB.

[Torounuii KOHTPOJb Ha JIEKIii MOKIMKAHWNA TPUBYUATH CTYICHTIB JO CHUCTEMATHYHOI
MpPOpPOOKU MPONIEHOro MaTepiaidy 1 MIATOTOBKH 10 MaiOyTHBOI JIEKIil, BCTAHOBUTH CTYIiHb
3aCBOEHHS TEOPii, BUSBUTH HAMOLIBII BaXKKi JJISI CIIPHMHATTS CTYJICHTIB PO3IUIN 3 HACTYITHUM
PO3'SICHEHHSM iX.

KonTtpomns y nmozaayauropHuii yac:
. IlepeBipka KOHCIEKTIB JIEKIIiH 1 peKOMEHJ0BaHO] JiTepaTypu.
. IlepeBipka 1 o1jiHKa pedepaTiB MO YacTHHI JEKIIHHOTO KypCy, IKUi CAaMOCTIHHO MPOPOOITIOETHCS.
3. [nnuBinyansHa criBOecisia 31 CTYACeHTOM Ha KOHCYJbTAIlisX.

Koncyabranii. Mera KoHcynbTalliii - JTOMOMOITH 3100yaBayaM OCBITH pO310paTHCh Y
CKJIaTHUX MUTAaHHAX, BUPILIUTHU Ti 3 HUX, Y AKUX CTYJEHTH CAMOCTIHHO po310paTUCh HE MOXKYTb.
OpmHOYaCHO KOHCYIBTAIlll HAIAlI0Th MOYIJIMBICTh IPOKOHTPOIIOBATH 3HAHHS CTY/ICHTIB, CKJIACTH
npaBUiIbHEE YABICHHS PO MepeOir 1 pe3yabTaTH HaBYaJIbHOI POOOTH.

N —

12.KpuTepii oliHKH 3HAHb, YMiIHb | HABUYOK CTY/JEHTIB
KonTtpons HaByanbHOi po6OTH 3100yBayiB OCBITH 1 OL[IHIOBAaHHS 3/1IHCHIOIOTHCS 3a 4-
OabHOIO(TPAIUIIIMHOLO) TITKAJIOKO:

Ouinka Kpurepii oninku

Q» 3 10omoMOror BHKJIAJada BIATBOPIOE HA PIBHI PO3MI3HAHHI OKpEMI
€JIEMEHTH HAaBYaJIbHOTO MaTepiajly Ta BHUKONYE 31 3HAaYHUMHU
TPYJAHOIIIAMH OKPEMi €JIEMEHTH MPaKTUYHHX 3aBAaHb. Il yac Biamosial 1
[P BUKOHAHHI IPAaKTUYHUX 3aBJaHb HPUIYCKAETHCS CYTTEBUX
TIOMUJIOK.

3» be3 10cTaTHROro pO3yMiHHS BIATBOPIOE OCHOBHMI HAaBYAIBHUIA MaTepian Ta
BUKOHY€E TPAaKTUYHI 3aBJaHHS 3 €Mi30JIMYHOI0 JIOIOMOI'O BHKIIaaada. 3
IMOMUJIKAMM JIa€ BHU3HAYCHHA OCHOBHHUX IIOHATH. MOXKE YacTKOBO
aHaJII3yBaTH HaBYAJIBHHM MaTepian, HOplBHIOBaTI/I 1 poOHUTH BHCHOBKH.
Kopucryerbess OKpeMHUMH  BHIaMH TEXHIYHOT 1 KOHCTPYKTHBHO-
TEXHOJIOTIYHOI JoKkyMeHTalli. [Ipu BiamoBimi Ta BUKOHAHHI MPAKTUYHUX
3aBJIaHb MPUITYCKAETHCS MOMUJIOK. 1K1 MOKE YaCTKOBO BUIIPABUTH.




«d» Bosonie OCHOBHMM HaBYaJIbHUM MaTe‘piaJ'IOM B YCHIH, HHUCBMOBIH 1
rpadivyHiii popMax Ta 3aCTOCOBYE HOro0 MpPH BUKOHAHHI MPAKTUYHHUX
3aBJaHb SK B THUIOBHMX, TaK 1 B [ELI0 YCKIAJHEHUX ymoBax. Jlae
BU3HAYCHHsS OCHOBHHMX [MOHSATb, aHali3y€, IMOPIBHIOE 1 CHCTEMATU3YE
iH(opMallilo Ta POOUTH BUCHOBKH. VOTO BIANOBIAL B LIIOMY IIPaBHIIbHA,
JIOTIYHA 1 JOCTATHBO OOTPYHTOBaHA. BUKOHY€ NpakTWyHi 3aBAaHHs 3
THIIOBUM QJITOPUTMOM 3 KOHCYJBTAIlIEI0 BHUKJIAaJada. Y CBIJOMIICHO
KOPUCTYEThCS JIOBIIKOBOIO 1H(opMmariiero. [Ipm BiAmoBial Ta BHKOHAHHI
MPaKTUYHUX 3aBJIaHb IIPHUITYCKAETHCSI HECYTTEBUX IIOMHIIOK, SKi MOXKE
BUIIPABUTH.

«S» Boiogie cucteMHUMM 3HAHHSMH HaBYaJIbHOI'O MaTepiaiay Ta ¢(heKTHBHO iX
3aCTOCOBYE IS BUKOHAHHSA MPAKTUYHUX 3aBAaHb, IO IepeAadadeHi
HAaBYAJILHOIO HporpaMolo. BiamoBigb CTyaeHTa IIOBHA, IIpaBHIIbHA,
JOoriyHa, MICTUTh aHall3, CHCTeMaTH3aIlilo, Yy3arajlbHCHHSI. Bwmie
CaMOCTIMHO 3HAaXOJUTH 1 KOPHUCTyBaTHCA mKepenaMu 1HMopMaIli,
OI[IHIOBAaTH OTpUMaHy 1H(OopMaIliro. BcTaHOBIIOE IPUUMHHO-HACIIIKOBI Ta
MiKIOpeaMeTHI  3B's3ku. PoOuTh  apryMeHTOBaHI  BHCHOBKH.
be3oranHo BUKOHY€ MNpPaKTHYHI 3aBIaHHs _SIK 3 BHKOPHCTaHHSIM
THUIIOBOTO aJITOPUTMY, TaK 1 32 CAMOCTIHHO PO3pPOOJIECHUM aJITOPUTMOM.

13.I1ogiTHKa HAaBYAJIbHOI AUCHUILIiIHI
AKTHBHA y4acTh 3700yBaviB Ha MPAKTUYHUX 3aHATTSX Ii/1 4YaC ONMUTYBAaHHS, Bi/IBITyBaHHS JIEKIIHHIX
3aHSTh, IHII[IATUBHICTH B OOTOBOPEHHI JUCKYCIHHUX T€M, CBOEYACHICTh BUKOHAHHS ceMiHapcbkuii /I1P,
CaMOCTIiifHOT poOOTH, 320X04EHHS 3400yBaviB IO AOCIHITHOI Ta MPOEKTHOI pOOOTH.

Vi ydacHUKHM OCBITHBOT'O IPOLIECy 3000B’s13aH1 JOTpUMYyBaTHCA HOpM 3akoHy Ykpainu «lIpo
aKaJIeMiqHy 100pPOYECHICTHY.

CamocriitHicTb: [IMcbMOBI, pO3paxyHKOBI Ta MPAKTUYHI pOOOTH BUKOHYIOTHCS CTYJIEHTAMH BUKIIOYHO
CaMOCTIIHO.

Jlxepena Ta UUTyBaHHA: by/ib-sike BUKOPUCTAHHS UyKUX 171ei, TEKCTIB YM pe3yJIbTaTiB 000B'sI3KOBO
CYIIPOBOJUKYETHCS MPABUIBHUM TOCHIIAHHSM Ha TIEPIIOIKEPEIIO.

Bukopucranns II: 3acrocyBanns mty4yHoro intenekry (ChatGPT Tomio) no3Bosene nuie sk
JOTIOMIKHUM 1HCTpYMEHT. CTy1eHT 3000B’s13aHUH 3a3HaYUTH Y pOOOTI Ha3By Mporpamu Ta cnocio ii
BUKOpUCTaHHA. [loaHHs 3reHepOBaHOI0 TEKCTY SIK BIACHOTO € MOPYIIECHHSM.

3aboponeni aii: [lnariat, camoruiariaT, CmucyBaHHs, BUKOPUCTAHHS IINAPrajioK YU TEXHIYHUX 3aC001B
ITiJT 9ac OIIHFOBAaHHS, a TAKOXX BUKOHAHHS 3aBJIaHb Ha 3aMOBJICHHS (200 3a iHIIUX 0cio).

Hacnigku nopyuiens: BusiBieHHst HeToOpOYECHOCTI Be/I€ 10 aHYJIFOBAHHS OIIIHKH 3a poOOoTy 0e3 mpaBa
nepeckiagaHHs, abo 10 MOBTOPHOTO MPOXOKEHHs OlliHIoBaHHs. CUCTEMHI OPYLIEHHS NepelaloThCs Ha
posrisg Komicii 3 akazeMiuHO1 100pOUYECHOCTI KOJIEIKY.

Kpim Toro, miicyMKoBH ceMeCTPOBUI KOHTPOJIb 3100yBaYiB OCBITH MOKE 31 CHIOBATHUCS 3
BUKOPUCTAHHSAM TEXHOJIOT1H JUCTAHI[ITHOTO HABYaHHS KOJIEIKY; 3 METOIO KOHTPOJIIO BUKOHAHHS 3aBIaHb
eK3aMeHy B IMCTaHLIWHINA (OopMi BUKJIaa4d Ma€ MPaBo NPOTIATOM yChOTO 3aX0ly KOPHCTYBATHUCh 3aCO0aMU
1H(pOpMaLIHHO-KOMYHIKaLIMHOTO 3B 53Ky, SIK1 I03BOJIAIOTH 1/IeHTH(IKYyBaTH 3700yBayda ocBiTH (Zoom,
GoogleMeet, Viber, Moodle To1o).
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