CUJIABYC HABYAJIbHOI JUCLHUILIITHUA

1. 3aranbHa iHgopMalis PO HABYAJIBbHY AUCHHUILIIHY

IToBHA HA3BA HABYAJBLHOI AUCHHUILIIHA

Hapucna reometpis Ta iHxeHepHa rpadika

IloBHa odiniiina Ha3Ba 3aKkyaqy BULLOT
ocBiTH

CyMCchbKHii iepKaBHUN YHIBEPCUTET

IToBHa HA3Ba CTPYKTYPHOIO MiAPO3aiLTy

[Hoctkuncpkuit iHCTUTYT CymJY. Kadenpa
XIMI4HOT TEeXHOJIOTII BUCOKOMOJEKYISIPHUX
cionyk I CymIY

Po3po0ounk(n)

Pomanbko Cepriit MukonaiioBuy

PiBenn BHIIOI 0CBiTH

[lepmmii piBens Buioi ocsitu, HPK — 6 piBens,
QF-LLL — 6 pisens, FQ-EHEA — nepiuii nuki

CemecTp BUBYEHHSI HABYAJIbHOI
JTUCHHUILIIHA

16 TxHIB IpoTITOM 1-TO ceMecTpy, 8 THKHIB
MPOTATOM 2-TO CEMECTPY

O0csr HABYAJIBLHOI AUCHHUILIIHU

O6csr cranouth 10 kpen. €EKTC, 300 rox., 3
akux 128 roja. cTaHOBUTH KOHTAaKTHa poOoTa 3
BuKiagadem (48 rof. nekmiif,80 rox. mpakTHYHUX
3aHSTh)

MoBa BUKJIAJaHHA

VYkpaiHcbka

2. Micue HABYAJbHOI JUCUUILIIHM B OCBITHIH nporpami

Craryc JAUCUMILTIHA

O0OoB 's43Kk0Ba HaB4YaJbHa OUCIHHUIIIHA I
oCBITHBOI mporpamu "OOnanHaHHS XIMIYHHX
BUPOOHUUTB 1 MHIANPUEMCTB OYyAiBEIbHUX
Matepianip"

IlepeaxymoBH /151 BUBYEHHA
JTUCIHHUILIIHA

[lepemnymMoBH 17151 BABUCHHS BiJICYTHI

JlonaTkoBi ymoBH

JlomaTkoBi yMOBH BiJICyTHI

Oo0MexkeHHS

OOMexeHHs BIICYTHI

3. MeTa HABYAJBHOI TUCIHHUILIIHA

Hana nmucturutiaa € GyHIaMEeHTaIbHOO JIJIS Cy4acHOTO iHKeHepa. MeTor HaBYaIbHOI TUCIUTUTIHH

«HapucHa reoMeTpis Ta iHXeHepHa rpadika» € HaBUaHHS CTYJEHTIB crnoco0am moOynoBuU

300paKeHb MPOCTOPOBHUX (POpPM HA IUIOMHHI i CTOCOOIB BUPINICHHS 3a7ad T'€OMETPUYHOTO

XapakTepy 3a MpOeKIisiMH (KpecIeHHAMHU) HUX (HOpM; PO3BUTOK y CIyXadiB NUCHUIIIIHU

IPOCTOPOBOI'O MHUCJICHHSI.

4. 3MicT HABYAJILHOI JUCHUILIIHHA




Tema 1 IlpoernitoBaHHS TOUKH Ha TPHU IUIOUIMHM MTpoekiii. [IpoemitoBaHHs nmpsAMo1 JiHIi.

OCHOBHI BIaCTHUBOCTI mpoemitoBaHHs TOYkH. [loOyaoBa TpeThOi MPOEKIii TOYKK 3a JBOMA
3aganuMu. [Ipoekiii Touky B OKTaHTaX. 3aBIaHHA MpsAMoi JiHii Ha KpecneHHi. [TonoxeHHs
npsiMO1 BITHOCHO IJIOIIMH MPOEKIid. Bu3HaueHHs HATypalbHOI BENTUYUHU NPSIMOi Ta KYTiB
HaXWTy 11 10 TUTOIIMH MPOEKIiid. B3aeMHe MoIoKEeHHS TOUYKU Ta MPSIMO].

Tema 2 IpoemniroBaHHs uIomuyH. [lepneHUKyISPHICTD Ta MapalIeNbHICTh.

Cnoco6u 3ananHs miaomuH. Cnian miuounuHy. [Ton0XeHHs MIOMMHN BiJIHOCHO IUIOUIUMH
npoekiii. [Ipsma Ta Touka, 1m0 3HAXOAAThCA B IUIOUIMHI. ['ooBHI MiHiT uiomuHu. B3aemue
MOJIOXKEHHS J1BOX IUTOIIMH. [Ipsima meprneHauKkyaspHa miomuHi. B3aeMHo-nepneHaAuKyIspHi
wiomuHu. B3aemo-nepnenukynsapHi npsami. Kyt mix npsmoro Ta miomuHow. Kyt Mix aBoma
wiomuHamy. [lapanensHi npsimi.

Tema 3 Metoau MNEPETBOPCHHA KOMIICKCHOT'O KPCCIICHHA

3aranpHi moHATTA. Cmoci® 3amMinu momuH mnpeknii. Cmoci® miockomapaleabHOTO
nepemimenHs. Crioci6 o6epranus. OOepTaHHS HABKOJIO Bici, MEPICHAUKYISAPHOI 0 TIOMIMHA
npoekitid. O0epTaHHsS HABKOJIO JIiHIT piBHS

Tema 4 CriocoOu yTBOpEHHsI MOBEPXOHb. Buu moBepXxoHb

[ToBepxui. Cocobu yTBOpeHHs moBepxoHb. Kimacudikaris moBepxons. [loBepxHi miHiHIATI.
barartorpannuku Ta ix 300paxxeHHs. Okpemi BUIU MOBEPXOHB (TOp, cepa, enincois, TBUHTOBI
MOBEPXHI)

Tema 5 IlepeTnH MOBEPXOHB ILTOIMIMHOKO

[TepeTun GaraTorpaHHHUKIB Ta KPUBHUX MOBEPXOHB 3 IUIONUHOI. [loOynoBa HaTypaids HOI
BeTUYHUHU Tepepi3iB. OcoOnuBi BUMAAKH MOOYIOBU KOHTYPIB pO3pi3y Tijla TIOMIUHOIO
0CO0JIMBOTO MOJIOKEHHS

Tema 6 [lepeTuH MOBEPXOHB JIIHIEO

[Tepetun npsamoi mniHii 3 moBepxHeto. [lepeTun npsiMoi 3 MOBEPXHEIO MipaMiau, MOXUIOTO
WIIHAPY, KOHYCY, KYyJIbl, TPAHHUX [TOBEPXOHb

Tewma 7 Jlinii Ta TUIOIMIMHU, JOTUYHI IO IOBEPXOHb

JliHisg Ta mIomuHa, JOTUYHI 0 TIOBEPXHI

Tema 8 B3aemHuii nepeTrH NOBEPXOHb

3aranpHi BiIOMOCTI Ipo MoOyA0BY JiHIT B3aeMHOTO nepeTuny. [loOyaoBa miHii 3 JOMOMOroro
TJIOIIUH TPUBATHOTO TOJIOKEHHS, 3arajbHOTO MOJI0XKEeHH.Crmocid gomoMixkHUX cdep:
KOHIICHTPUYHHX Ta eKCIeHTpHIHIX. OCOOIHBI BUITAIKH MIEPTHHY MTOBEPXOHB IPYTOTO MOPSIKY

Tema 9 Po3ropTku rpaHux Ta KpUBHX ITOBEPXOHb

OCHOBHI BJIACTHUBOCTI PO3TOPTOK IOBEPXOHb, IIO PO3ropTyioThes. [loGymoBa po3ropTok
nipamiau, NpU3MH, KOHyca Ta muiainapa. [loOymoBa po3ropTok MOBEpXOHb, IO HE
posropTytoThcsi. Metoa TpiaHTyssnii. BusHaueHHS TOYOK Ta JiHIM Ha pO3ropTKax

Tema 10 AKCOHOMETPUYHI MTPOEKITiT

OcCHOBHI MOHATTA Ta BU3HauYeHHsS. KOCOKyTHI Ta MPSAIMOKYTHI aKCOHOMETPUYHI MPOEKIIii.
[ToGyoBa MOBEPXOHb Ta MOZETIEH B aKCOHOMETPHYHHUX MPOEKIIisIX




Tema 11 MammHoOy1iBHE KpECIEHHS

MammmnoOyniBHe kpecnenHs. CrpsikxenHs. KopoOoBi Tta nexanbai KpuBi. OcoOmuBOCTI
MaIIMHOOY IIBHOTO KpecieHHs. Bupobwu i ix knacudikamis. Bugn kpecnens. @opmartu. JlinHii
kpecnenns. lpudrt kpecnsapepkuii. Macmrabd. CrupspkeHHS, X BUIM Ta MOPSI0K BUKOHAHHS.
Kopo0OoBi Ta nekanbHi KpUBi, IX BUAM Ta BAKOHAHHS

Tema 12 Burnsan

Burnsau. IloOynoBa KOMIIJIEKCHOTO KPECIEHHS MOJeNl 3 akCOHOMeTpiero. 300pakeHHS .
Burnsany, ix xkinacudikaris ta po3ranryBaHHs. [ 0JOBHMIA BUIJISL, BUMOTH JI0 OO BUKOHAHHS.
OdopmiteHHS TOMOMIKHUX Ta MiclieBUX BUIJIAIB. [To0y10Ba KOMIUIEKCHOTO KpECIeHHs MOAE1
3 aKCOHOMETPI€I0, BUPI3

Tema 13 Po3spizu Ta nepepizu

Po3pi3u Ta nmepepizu. BuznaueHnHs po3pi3y Ta nepepisy, ix BiaMminHicTh. Knacudikaris po3piziB
Ta mepepiszib, iX opopMIIeHHS. YMOBHOCTI Ta CIIPOIIEHHS ITPH BUKOHAHHI PO3Pi3iB

Tema 14 Po3HimMHI Ta HE pO3HIMHI 3’ € THAHHS

Po3HiMHI Ta He po3HiIMHI 3’ eqHaHHs. Pi3p0a Ta pi3p00Bi 3’€1HaHHS. Bu3HaueHHs pO3HIMHUX Ta
HE PO3HIMHUX 3’€IHaHb, NpuKIaan. Pi3s00Bi 3’ ¢qnanns. Pi3p0a, ii kmacudikaiis, 300pakeHHs
Ta 1mo3HaveHHs. Pi3p00B1 cTaHAapTHI IeTal.

Tema 15 Ecki3. PoGoue kpecienns

Ecki3. Poboue kpecienns. Bumoru 10 pobodoro kpecieHHs, Horo opopmieHHs. Eckis,
NOpsIIOK BUKOHaHHS eckizy. Hanecenns posmipis. lllopcTkicTs moBepxoHb. Marepianu Ta ix
YMOBHE TTO3HAYEHHSI.

Tema 16 Ecki3u neraneii cknananbHol oguaui. CKiiaganbHe KpecieHHs

Ecki3u neraneit cknaganpHoi oqunuii. CknaganpHe KpecieHHs. Crnenudikaiis. CknaganbHe
KpecneHHs, ioro ckian. [locniloBHICT, BUKOHAHHS CKIIAJalbHOTO KPECICHHSI. Y MOBHOCTI Ta
CIIPOIICHHS Ha CKJIaJajdbHUX KpecleHHSIX. Po3Mipu Ha ckiamganbHUX KpecieHHsX. Homepu
no3uuii. Crnenudikaris.

Tema 17 letamoBanHs. CxeMH.

JNeramoBanHs. O3HaHOMIJICHHS 3 KPECJICHHSAM CKJIaJadbHOI OJUHMII. BUBUEHHS 300pa)xeHb
CKJIAJIAIBHOTO KPECIICHHS. 3HAX0KEHHS 300pakeHb KOXKHOI JIeTajli Ta BU3HAYCHHS XapaKTepy
ix 3’enHaHb. Bulbip romoBHOro BUIIAAY Ta 300paxkeHb OdopmiaeHHS poO0YOTro KpecaeHHS
netani. Cxemu. Knacudikaris cxem. [Topsiok BUKOHaAHHS CXeM Ta BUMOTH JI0 X 0()OPMIICHHS.

5. O4ikyBaHi pe3y/ibTaTH HABYAHHA HABYAJbHOI JUCUMUILIIHA

[Ticns ycminHOro BUBYEHHS HaBYAJIBHOI TUCIUILIIHY 37/00yBay BUIIIOT OCBITH 3MOXE:

PHI Bonoaitu npuitomamu 1 MeTogaMu oOy10BH 300pakeHb MPEIMETIB 1 JeTalel y
BIJIMTOBITHOCTI 13 CTaHIapTaMu

PID Ha nonsTiiiHO-aHANITHYHOMY piBHI 3HATH CIIOCOOU pO3B’s3aHHS 3a/1a4 HAPUCHOT
reomerpii, cnocodu po3B’sI3aHHs MO3ULIIHNUX Ta METPUYHUX 3a7a4

PI3 3HaTH BUMOTH 10 pOOOYHMX KpECIeHb JAeTajeil; MOpsJOoK BUKOHAaHHS Ta
oopMIIeHHST CKITaaTbHUX KPECICHb




PH4 BukoHyBaTH KpecleHHs JeTaii 3 HaTypH Ta 1O CKJIaJalbHOMY KPECJIEHHIO,
BUKOHYBATH CKJIaJJaJIbHI KPECIEHHSI CEPeIHbO1 CKIaHOCTI BY3JIiB
PH5 CBiJIOMO 3aCTOCOBYBATH BUBYEHI 3HAHHSI JUIS PILLICHHS MPAKTUYHUX 3a/1a4

6. Posib HAaBYAJILHOL AMCUMIJIIHM Y IOCATHEHHI MPOrPaMHHUX pe3yJabTaTiB

[IporpamHui pe3ynbTaTé HaBUAHHS, TOCITHEHHS IKUX 3a0e3Ieuye HaBYalbHa JUCIUIUTIHA.
Jns cnieniansHoCcTi 133 INamy3eBe MammmHOOy 1yBaHHS:

P1 3HaHHS 1 pO3yMiHHSA 3acajl TEXHOJOTIYHUX, (PyHIaMEHTANbHUX Ta 1H)KEHEPHUX
HayYK, 1110 JIS)KaTh B OCHOBI T'aJTy3€BOI0 MAITMHOOYAyBaHHSI BiIOBITHOT rajy3i.
I1P5 AHani3yBaTH 1HX€HEpHI 00’ €KTH, MPOIIECH Ta METOIU

7. Buau HaBYAJLHUX 3aHATH TA HABYAJILHOI JiIJILHOCTI

7.1 Buayu HaBYaIbHUX 3aHATH

Tema 1. [IpoeniroBaHHsI TOYKH HA TPU IJIOUMIUMHM Npoekiii. [IpoenirtoBaHHs MPsIMOI JIiHil.

JIx1 "IIpoerwitoBaHHS TOUYKH HA TPH IJIOLMIMHHU Tpoekiii.[IpoernitoBaHHs mpsimMoi JiiHii."

[TpoeniroBaHHS TOYKH HA TPH IUIOMIMHU MPOEKI[iii. OCHOBHI BIACTUBOCTI MPOCIIFOBaHHS TOYKH.
[ToOynoBa TpeThoi MPOEKIlii TOUKU 3a JBOMA 3a1aHuMU. [IpoeKilii Touku B OKTaHTaXx.

[Ip1 "TloO6ynoBa TpeThOi MpOEKIIii TOUKH 3a ABOMA 3aaHUMHU. [Ipoekiiii Touku B OKTaHTax"

[ToOymoBa TpeThO1 MPOEKITii TOUKH 3a JBOMA 3aJaHUMU. [IpoeKilii TOuku B OKTaHTaX

[Tp2 "BusHadyeHHs HaTypaIbHOI BETUYMHU MPSIMOi Ta KYTiB HAXWITY 11 A0 TUIOMIMH MPOeKIii"

BuzHaueHHs HaTypaibHOI BEJTMYMHM TPSIMOI Ta KyTiB HaXWJiy 11 0 IJIOIIHMH MpoeKIiii. Bzaemue
MOJIO)KEHHSI TOYKHM Ta mpsMoi. B3aemMHe mojioXeHHS NBOX NpsMUX JiHiINH. BuznauenHns
BUJUMOCTI TEOMETPUYHUX €JIEMEHTIB.

Tema 2. IIpoeniroBanns njomuH. IlepnenauKkyJasipHicTs Ta NapajeabHICTh.

JIx2 "TIpoerniroBaHHS IUIOMIHH. "

[TpoerniroBanns mwioniuH. Crniocodu 3amanHs miomuH. Chaiau mionmHu. [1oy1oxkeHHs MIomuHA
BITHOCHO TUTOIIMH Tpoekii. [IpsiMa Ta Touka, 110 3HAXOAATHCS B IUIOMUHI. ['010BHI MiHIT
IJIOIMHU. B3aeMHe mosoxeHHs ABOX IUIOMMUH. [IpsiMa meprneHAUKyIspHA NJIOLIMHI.
B3aemHo-nepneHauKyIsipHI IomHU. B3aemo-nepnenaukynspai npsmi. Kyt Mk npsmoro ta
wionuHo. KyT Mixk 1BoMa momuHamu. [lapanensHi npsmi.

[Tp3 "Cnigu mommau. [Ipsima Ta TouKa, 110 3HAXOASATHCS B IUTOMIUHI."

Cmign momuau. [IpsMa Ta Touka, 110 3HAXOMATHCS B IJIONIMHI. B3aeMHe TOI0KEHHS TBOX
ILIOIIMH.

[Tp4 "TlepeTHH MIOLIMH 3arajJbHOTO MOJIOKEHHS."

HepeTI/IH IJIOIIMH 3araJbHOI'O IIOJTOXCHHS.

Tema 3. MeToau nepeTrBopeHHs1 KOMILUIEKCHOTO KPeCJIeHHs




JIk3 "Metoau nepeTBOpEeHHSI KOMIUIEKCHOTO KpecIeHHs "

Metou nepeTBOPEHHST KOMIUIEKCHOTO KpeclieHHs. 3araibHi MoHATTs. CrociO 3aMiHU TUTOIIUH
npekiiid. Croci6 riockonapanenpbHoro nepeminieHds. Crnocid ooepranns. O0epTaHHS HABKOJIO
BiCl, MEPIEHINKYIISAPHOT 10 TUIOIMHY Npoekiiid. OGepTaHHS HAaBKOJIO JIiHIT piBHSI.

ITp5 "Meronn nepeTBOPEeHHsI KOMIIJIEKCHOTO KPECIEHHS "

Crnoci6 3aminu miontuH npekiii. Crocid miockonapaneIbHOTo IepeMIeHHS.

[Ip6 "MeToau nepeTBOPeHHsST KOMILIEKCHOTO KpecleHHs"

Crnoci6 obGepTaHHS HAaBKOJO OCi, MEPHEHAUKYISPHOI 10 IUIOMMHU Tpoekuiil. ObepraHHs
HaBKOJIO JIiHI{ piBHSA

Tema 4. CnnocoOu yTBOpeHHsI IOBEPXOHb. Bun mMoBepxXoHb

JIx4 "CnocoOu yTBOpeHHS MOBEPXOHb. Buu nmoBepxoHs"

IToBepxui. Ciocobu yTBOpeHHs moBepxoHb. Kimacudikariis moepxons. [ToBepxHi miHIHYATI.
bararorpannuku Ta ix 300pakeHHs. OKpeMi BUIM TTOBEPXOHB (TOp, cepa, emincoin, rBUHTOBI
MTOBEPXHI).

[Tp7 "TloO6ynoBa rpaHUX MOBEPXOHB Ta MOBEPXOHb, IO MAIOTh Bich 00epTaHHS."

[ToOymoBa rpaHuX MOBEPXOHH Ta TOBEPXOHbB, IO MAIOTh BiCh OOEPTAHHSI.

Tema 5. [lepeTuH NOBEepPXOHDb MJIOIIMHOIO

JIkS "IlepeTH NOBEPXOHB IUIOUIMHOLO. "

[Tepetun GaraTorpaHHUKIB Ta KpUBUX MOBEPXOHb 3 IUlomMHOK0. [loOyaoBa HaTypanabHOI
BeJIMYMHU mepepiziB. Oco6auBi BUNAAKU MOOYAO0BH KOHTYpPIB PO3pi3y TiJIa IIIOMIMHOIO
0COOJIMBOIO TOJOKEHHS.

I1p8 "IlepeTnH rpaHnX NOBEPXOHB IUIOLIIMHOK 3arajJbHOTO MOJIOKEHHS."

[lepeTrH rpaHuX MOBEPXOHb IJIOLIMHOO 3arajJbHOTO MTOJIOKEHHS.

[Tp9 "IlepeTnH KpUBHUX NOBEPXOHB 3 INIOUIMHOKO"

[lepeTH KpUBUX MOBEPXOHB 3 MIOMIUHOIO

[Tp10 "TTobynoBa HaTypasibHOI BETMYUHH TIepepi3iB"

[ToGynoBa HaTypaJIbHOI BEIMUUHU MEPEPi3iB

Tema 6. [lepeTun moBepXoHb JIiHI€IO

JIx6 "IlepeTH MOBEPXOHB JIiHI€"

[Tepetun npsamoi diHii 3 moBepxHero. [lepeTun mpsiMoi 3 MOBEpXHEIO MOXUIIOTO HUIIHIPY,
KOHYCY, TPaHUX TOBEPXOHb

[Ip11 "IlepeTuH npsIMOi 3 FPaHOIO IOBEPXHEO"

IlepeTuH npsiMO1 3 TPAHOIO ITOBEPXHEIO




IIp12 "llepetrH npsAMOi 3 MOBEpXHEO KOHYyca"

[TepeTuH npsiMOi 3 MOBEPXHEIO KOHYCa

Tema 7. JliHii Ta NJIOIMHYA, TOTUYHI 10 TOBEPXOHb

JIx7 "JliHis Ta TutommHa, JOTHYHI 10 TOBepXHi"

Jlinis Ta momuHa, TOTUYHI 10 TIOBEPXHI

[Tp13 "Jlinis Ta mIomwHA, TOTHYHI 10 TOBEpXHI"

JliHis Ta miouMHa, TOTUYHI 10 TIOBEPXHI

Tema 8. B3aeMHmii NepeTHH NOBEPXOHb

JIk8 "B3aemMHMIi IepeTUH MOBEPXOHD"

3aranbHi BiJOMOCTI Ipo MoOyA0BY JiHIT B3aeMHOTO nepeTuny. [1o0y1oBa miHii 32 10IIOMOT010
IJIOIIMH MPUBATHOTO MOJOXKEHHS, 3arajbHOro mojoxkeHHs. Crmoci® nomoMixkHUX cdep:
KOHIIEHTPUYHHX Ta eKCIeHTpHUYHUX. OCcOoOIMBI BUMAIKU MIEPTUHY MTOBEPXOHB IPYTOTO MOPSIKY.

ITp14 "IToOynoBa JiHii 3a JOTIOMOTOO TUIOIIHH OCOOJIUBOTO MOJI0KESHHS "

[ToOymoBa miHIT 32 TOMOMOTOFO TUTOIITUH OCOOTMBOTO TIOJIOKESHHS

[Ip15 "IToOymoBa miHi1 32 JOMOMOTOO TUIOIIMH 3arajJbHOro0 MOJI0KEeHHS"

HO6y,ZLOBa JIiHIT 32 JOIIOMOTI'OIO IINIOIIWH 3arajJbHOIO ITOJIOXKCHHA

[Ip16 "Cnocib nonoMixHUX chep: KOHIEHTPUUHUX Ta €KCLEHTPUYHUX"

Croci6 monomikHUX chep: KOHIEHTPUYHUX Ta eKCHEHTPUIHUX

Tema 9. Po3roprku rpaHux Ta KpMBUX NOBEPXOHb

JIx9 "OcHOBHI BIaCTUBOCTI PO3TOPTOK. PO3TOpTKM rpaHuX MOBEPXOHB"

OCHOBHI BIIaCTUBOCTI PO3ropTok. Po3ropTku rpanux noBepxonb. Crocid HaTypaabHHX TpaHEi.
Croci6 HopMasbHOTro nepepizy. Crocid po3kodyBaHHS.

JIx10 "Po3ropranHs moBepXoHb Tii oOepTaHHs"

Posroprannsa noBepxoHb Ti1 oOepTaHHA. Po3ropraHHs HuiiHApa Ta KOHyca Iepepi3aHoro
IUIOILMHOIO 3arajlbHOTO MOJIOXKEHHS.

JIx11 "HaGmmxeHe po3ropTaHHs KPUBHX MTOBEPXOHB"

Habmmxene po3ropTaHHs KpuBHX MOBepxoHb. Crocid mpudMaTudHuX MoBepxoHb. Crocio
nipamiJiaTbHUX MOBEPXOHb. BU3HAUEGHHS TOYOK Ta JIiHIM Ha PO3rOopTKaXx.

JIk12 "ITo6GynoBa po3ropToK MOBEPXOHB, 110 HE PO3TOPTYIOTHCS"

[TobymoBa po3ropTok MOBEPXOHb, IO HE PO3rOpTYIOThC. Crocid MUTIHAPHYHUX TTOBEPXOHB,
CHoCi0 KOHIYHUX MTOBEPXOHb, METOJ| TPIaHTYJISAII].




[Ip17 "I1oOynoBa po3ropToK rpaHUX MOBEPXOHB."

[ToOym0Ba pO3rOpPTOK rpaHUX MOBEPXOHbD.

[Tp18 "[ToOynoBa po3ropTku NpsIMOTo KPYroBOTO KOHyca Ta LuIiHpa'

[ToOynoBa po3ropTku MPsIMOTO KPyroOBOTO KOHYycCa Ta LUIIHIpa

[1p19 "Habnmxene po3ropTaHHs KpUBUX MTOBEPXOHB"

HaOnmxkene PO3TrOpTaHHS KPUBHUX ITOBEPXOHD. BusnaueHHs TOYOK Ta JIiHIH Ha PO3TrOopTKaAX.

[1p20 "IToOyaoBa po3ropToOK MOBEPXOHB, III0 HE PO3TOPTYIOTHCA"

[ToOynoBa po3ropTok MOBEPXOHB, 1110 HE PO3TOPTYIOTHCS

Tema 10. AkcoHOMeTPHYHI NPOeKLil

JIk13 "AxconomeTpuuHi npoekuii."

AxcoHomeTpHuuHi npoekiii. OCHOBHI MOHATTS Ta BU3HadeHHA. KOCOKYTHI Ta MpsIMOKYTHI
akcoHoMeTpu4Hi npoekiii. [ToOynoBa moBepxoHs Ta MoJiesiell B aKCOHOMETPHUUHUX MPOEKITisX.
[TpsMoKyTHA 130MeTpis.

JIx14 "IIpssmokyTHa qumeTpis"

[IpsimoKyTHa AUMETPis

JIx15 "KocokyTHe akCOHOMETPHYHE MPOEIi0BaHHS."

KOCOKYTHG AKCOHOMCTPHUYHC HpOGLIiIOBaHH}I.

JIx16 "Po3B’s3aHHs MO3UIINHUX 3a1a4 B akcoHoMeTpii. [lepeTun Tina miomuuoro. Ilepetun
nBOX Ti1. [lepeTBOpeHHsI aKCOHOMETPUYHHUX MPOEKIIIi."

Po3B’s13aHHs mo3uIiHUX 3a1a4 B akcoHoMmeTpii. [lepeTun tina momunoro. [lepetnH 1BoX Ti.
[TepeTBOpEHHS aKCOHOMETPUYHUX MTPOEKITiH.

[Tp21 "TToGy10Ba aKCOHOMETPUYHOT MPOEKIiT FTEOMETPUUHOTO 00’ €KTa B MPSAMOKYTHill i30MeTpii"”

[ToOymoBa akCOHOMETPUYHOI MTPOEKITIi TEOMETPUYHOTO 00’ €KTa B MPSMOKYTHIH 130MeTpii

[1p22 "IloOynoBa aKCOHOMETPUUYHOI MPOEKIiI TeOMETPUYHOT0 00’€KTa B MPSIMOKYTHIH
qumeTpii."”

00yJ10Ba aKCOHOMETPUYHOI MTPOEKIii TeOMETPUYHOT0 00’ €KTa B MPSIMOKYTHIN JUMETPii.
ITo6 0’

[1p23 "IToOyaoBa akCOHOMETPUYHOT IPOESKIIii TEOMETPUIHOTO 00’ €KTA B KOCOKYTHIH 130MeTpii"

[ToOynoBa akCOHOMETPUYHOT MPOEKIiT TEOMETPUYHOTO 00’ €KTa B KOCOKYTHIN 130MeTpii

[1p24 "TlepeTuH 1BOX T€OMETPUYHHX TiJ1 B aKCOHOMETPIi."

[lepeTuH ABOX T€OMETPUYHHX TiJ1 B aKCOHOMETPI|.

Tema 11. MammnHoOyniBHe KpecJeHHS




JIk17 "MamunoOyaiBHe kpecieHHs. Buau kpeciaenb. @opmatu. Jlinii kpecnenns. pudt
Kpecisipcbkuif. Macmirad"

MammmuoOyniBHe kpecinenHs. CrpsikxenHs. KopoOoBi Tta nexanbai KpuBi. OcoOmuBOCTI
MaIIMHOOY IIBHOTO KpecieHHs. Bupobwu i ix knacudikamis. Bugn kpecnens. @opmartu. Jlinii
kpecnenns. lpudrt kpecnsapepkuii. Macmrad. CripspkeHHS, X BUIM Ta MOPSAI0K BUKOHAHHS.
Kopo0OoBi Ta nekanbHi KpUBI, iX BUAN Ta BUKOHAHHS.

[Tp25 "Jlinii kpecnenns. Lpudt kpecnspcbkuil. BukoHaHHs cipsikeHsb."

Jlinii kpecnenns. llpudt kpecnsapcpkuii. BukoHaHHS CIpsKeHb.

Tema 12. Burasaau

JIk18 "Burnsaau. [TobyaoBa KOMIIJIEKCHOTO KpECIEHHS MOJIEI 3 aKCOHOMETPi€er0."

3o06paxkenHs. Burmsiny, ix knacudikallis ta po3TairyBaHHs. [ 0JI0BHUIN BUTIIA, BUMOTH JI0 HOTO
BUKOHaHHS. OQOpMIIEHHS JOTIOMIXHHUX Ta MICLIEBUX BUTJISAIIB.

[Tp26 "TloOynoBa KOMIUIEKCHOTO KPECJIEHHS MOJETi 3 aKCOHOMETPI€lo, BUPi3"

[ToOymoBa KOMITJIEKCHOTO KPECIICHHSI MOJIEN1 3 aKCOHOMETPIEI0, BUPI3

[1p27 "IloOyaoBa KOMIUIEKCHOTO KPECIEHHS MOJIENI 3 aKCOHOMETPI€l0, BUPi3"

[ToGy10Ba KOMIIEKCHOTO KPECIEHHS MOJIEINI 3 aKCOHOMETPI€EI0, BUPI3

Tema 13. Po3pi3u Ta nepepizu

JIx19 "Po3pi3u Ta nepepizu"”

Po3pi3u Ta nepepizu. BusnauenHs po3pi3y Ta nepepisy, ix BiaMmiHHICTb. Kitacugikauis po3pisiB
Ta nepepizis, iX OPOPMIICHHS. Y MOBHOCTI Ta CHPOILEHHS NPH BUKOHAHHI PO3pi3iB.

[1p28 "Po3pi3u Ta nepepizu”

OdopmieHHs po3pi3iB Ta Mepepi3iB Ha KPECIeHHI

Tema 14. Po3HiMHi Ta He pO3HIMHI 3’ €THAHHSA

JIx20 "Po3uiMHii 3’eqHaHHS"

Po3nimMHI Ta He po3HiMHI 3’eHaHHs. Pi3p0a Ta pi3b00Bi 3’€AHaHHA. BU3HaueHHS pO3HIMHUX Ta
HE PO3HIMHHUX 3’€/IHaHb, Npukiagu. Pi3p00Bi 3 enHanns. Pi3b0a, ii knacudikaris, 300pakeHHs
Ta mo3HadyeHHs. Pi3p00Bi ctangapTHi aerani. lllmonkosi Ta nutinboBi 3’eananns. Llmonku, ix
tunu. Bubip mmonok. 300paxeHHsI TOHKOBOTO 3’ €THAHHS Ha KpecienHi. [IninpoBi 3’ € qHaHHS,
iX BUAM B 3aJexXHOCTi BiJ mpo¢into muminiB. CrnocoOu NEeHTpyBaHHS 3’€IHAHHS 3 MPSAMO
O1yHMMH HUTIaMU. 300pa’keHHsI IUTIFOBUX 3’ €/JHAHb Ha KPECJIEHHI Ta X MO3HAYCHHS.

JIx21 "Hepo3’emHi 3’ e qHanHs"

Hepo3z’emHi1 3’eHanHA. 3BapHi 3’ €qHaHHs, 1X Kilacudikamis. 3BapHi MIBH, iX Kiacu@ikaiis.
300pakeHHsI 3BapHOTrO IIBa Ha KPECJI€HHI, HOro yMOBHe mo3HaueHHs. [lasgHi Ta kiIeioBi
3’€IHaHHA, X 300pa)KeHHs Ta MMO3HAYEHHs Ha KpecieHHl. Knenani 3’ e1HaHHS.




[1p29 "Pi3p00BI 3’ eaHaHHA"

Kpecnenns pi3s00BOro 3’ € THAHHS

[Tp30 "[moHKOBI Ta NUTIIHOBI 3’ € AHAHHA"

300pakeHHs IMIMOHKOBUX Ta MUTIIILOBUX 3’ €IHAHb HAa KPECIICHHI.

[Tp31 "Hepos’emHi 3’ exHanHs."

300pakeHHs HEPO3 €MHHUX 3’ €JHAHHB HAa KPECIICHHI..

Tema 15. Ecki3. Po0oue kpeciieHHsI

JIx22 "Ecki3. Poboue kpecienHs."

Ecki3. Poboue kpecnenns. Bumoru no pob6odoro kpeciaeHHs, Woro opopmienns. Eckis,
MOPsIOK BUKOHAaHHS eckidy. Hanecenns po3mipis. lllopcTkicTh moBepXoHb. MaTepianu Ta ix
YMOBHE TTO3HAYCHHSI.

[1p32 "Ecki3. Poboue kpecneHHs"

Ecki3. Po6oye kpeciieHHs

Tema 16. Ecki3u neraJieii ckiaagaabHoi oanauii. CkiaagajibHe KpecJaeHHs

JIx23 "Ecki3u aeraneii ckiaganpHoi onquHuIi. CkinamgansHe kpecneHHs. Cnernudikartis."”

Ecki3u neraneit cknaganpHoi oguuuii. CknagansHe KpecieHHs. Crnenudikanis. CknaganbHe
KpecneHHs, ioro ckiaa. [locniioBHICT, BUKOHAHHS CKIIAJalbHOTO KPECICHHS. Y MOBHOCTI Ta
CIIPOIIEHHS Ha CKJaJajdbHUX KpecleHHsIX. Po3Mmipu Ha ckiaganbHUX KpecieHHsX. Homepu
no3unii. Crnenudikaris.

[1p33 "Ecki3m neraneit ckinananpHoi oquHuill. Ckinananbae kpecnenns. Crnemnudikarris."”

Ecki3u neraneii cknamgansHoi oguami. Crirananpae kpecinenns. Crenudikariis.

[Tp34 "Ecki3u netaneii cknaaansHoi ogunuii. Cxiaganbae kpecienns. Crnenndikarris."

Ecki3u geraneit ckmanansHoi onqunnii. CkinaganbHe KpecieHHs. Crenudikaris.

Tema 17. leramoBanns. Cxemu.

JIx24 "JletamtoBanus. Cxemu."

JeramoBanHs. O3HallOMJIEHHS 3 KPECJIEHHSAM CKJaJajdbHOI OJuWHUI. BuBUEHHS 300paxeHb
CKJIAJJAJIbBHOT'O KPECJIEHHS. 3HaX0/KEHHS 300pakeHb KOKHOI J1eTajl Ta BU3HAYEHHS XapaKTepy
ix 3’enHanb. Bubip rosoBHoro Burisay ta 3o00paxenb. OdopMieHHs poO0YOro KpecieHHs
netaini. Cxemu. Knacugikaris cxem. [lopsiok BUKOHaHHS CXEM Ta BUMOTH J10 X 0(OpMIICHHS.

ITp35 "eramoBanHs."

3Hax0/KeHHS 300paKeHb KOXKHOI JeTalli Ta BU3HAYEHHS XapakTepy iX 3’eaHaHb. Bubip
TOJIOBHOTO BUTIIALY Ta 300paxenb. OdopmieHHS poO0YOro KpeciIeHHs AeTalll.




IIp36 "JleramroBanHs"

3Haxo/KeHHsI 300paKeHb KOKHOI JeTaki Ta BU3HAYEHHS XapakTepy iX 3’eaHaHb. Bubip
TOJIOBHOTO BUTIISALY Ta 300paxkeHb. OdopmiteHHST poO0YOTro KPECICHHS JeTalll.

[Tp37 "deramoBanus"

3HaxoMKeHHs 300paXeHb KOXHOI JeTajli Ta BU3HAUYCHHS XapakTepy ixX 3’enHanb. Bubip
TOJIOBHOTO BHUTJISIAY Ta 300pakeHb. OdopMiteHHs poO0YOro KPECICHHs 1eTall.

[Tp38 "JeramoBanus"

3Haxo/KeHHsI 300pa)keHb KOXKHOI JieTajki Ta BU3HAYEHHS XapakTepy iX 3’eaHaHb. Bubip
TOJIOBHOTO BUTIISAY Ta 300pakeHb. OopMiieHHs: poO0UOro KpecieHHs IeTali.

ITp39 "Cxemn"

Cxemu. BukoHaHHSI KpECIEHHSI CXEM.

ITp40 "Cxemn"

Cxemu. BUKOHaHHS KpECIICHHS CXEM.

7.2 Buan HaBYaIbHOI JISIJIBHOCTI

HJI1 [linroroBKa A0 MPaKTUYHUX 3aHATH

HJI2 BukoHaHHs 3aB1aHb HA IPAKTUYHUX 3aHIATTAX

H/3 [TigroToBKa J10 TOTOYHOTO Ta IiJICYMKOBOT'O KOHTPOJIIO
H/14 Bukonanus rpadgiqaux poOit

8. MeToau BUKJIAJaHHA, HABYAHHS

Jlucuuruiina nepeadavyae HaBYaHHS Yepes:

MH1 InTepakTHBHI JeKIii

MH2 [TpakTu4HI 3aHATTS

Jlekuii HAJAOTh CTYJEHTAM TEOPETHUYHI MaTepialu 3 TeM AMCUMIUIIH, IO € OCHOBOIO JJIs
camocTiiitHOTO HaBYaHHsA 3100yBauiB Bumoi ocsitu (PH 1, PH 2, PH 3, PH 4, PH 5). Bonn
JIOTIOBHIOIOTHCS MPAKTHYHUMU 3aHSITTSIMU, IO HAAIOTh CTYJICHTaM MOXJIHUBICTH 3aCTOCOBYBATH
TEOPETUYHI 3HAHHS Ha MPAKTUYHUX MPHUKIaaax sKi 3a0e3meuyroTh pe3yiabTath Hapuanus (PH 1, PH
2,PH 3, PH 4, PH5).

9. MeToam Ta KpuTepii OLiHIOBAHHS

9.1. Kpurepii oriHrOBaHHS

YoTtupubdanabHa
BusHaueHHs HALlIOHAJIbHA [IKAJIA
OLIIHIOBAHHS

Peiitunrosa OaipHa
[IKaJ1a OLIHFOBAHHS




E(i)in:li;;e BUKOHAHHS JIUIIE 3 HE3HAYHOIO KUTBKICTIO 5 (BiMiHHO) 90 <RD < 100
Buiie cepeHbOro piBHSA 3 KiJJbKOMa MOMUJIKAMHU 4 (nobpe) 82 <RD < &9
ii;a;foﬁ npaBuiibHa poOOTa 3 MEBHOK KIJIBbKICTIO 4 (106pe) 74 <RD < 81
Hernorano, aje 31 3Ha4HOKO KIJIBKICTIO HEJIOMIKIB 3 (32/10BUJIBHO) 64 <RD<73
BukoHaHHS 33710BOJIbHSIE MIHIMAJIbHI KPUTEPIi 3 (3310BLIBHO) 60 <RD <63
MoskiiiBe MOBTOPHE CKIIaJaHHs 2 (He3a10BUIBHO) 35<RD <59
;I;C(I)li);ﬁ:;&ﬁ MOBTOPHUM KypC 3 HaBYaJbHOI ) (He3a70BiHHO) 0<RD < 34
9.2 Merou OTOYHOTO (HOPMATUBHOTO OI[IHIOBAHHS
M®O1 - OnuTyBaHHS Ta YCHI KOMEHTapi BUKJIa[ada 3a oro pe3ysibTaTaMu
M®O2 - HactanoBu BukIagavya B Ipolieci BAKOHAHHS MTPAKTUYHUX 3aBJIaHb
M®O3 - OOGroBOpeHHs 31 CTYZCHTaMH BUKOHAHHUX MPAKTUYHUX 3aBJaHb
M®O4 - 3axuct rpadiyHux pooiIT
9.3 Mertoau miICYMKOBOT'O CYMaTUBHOTO OIIHIOBaHHS
MCOl BUKOHAHHS 3aBJaHb HA MPAKTUYHUX 3aHATTIX
MCO2 BukoHaHHs PI'P
MCO3 CKJIaZIaHHSI MOAYJILHUX KOHTPOJIIB
MCO4 JCK
KoHnTponpHi 3axou:
1 cemectp 100 6anis
MCO1. BuKkoHaHHS 3aBJaHb HA MPAKTUYHUX 3AHATTIX 24
24x1 24
MCO?2. Bukonauns PI'P 20
20
MCO3. ckiagaHHs MOJTYJTBHUX KOHTPOJIIB 16
2x8 16
MCO4. ICK 40
40
2 cemecTp 100 6anis
MCOI1. BUKOHaHHA 3aB/aHb HA IPAKTUYHUX 3aHATTAX 32
16x2 32




MCO?2. Bukonauns PI'P 38

38
MCO3. ckitasanHs MOYJIBHIX KOHTPOJIIB 30

30

KoHTposibHI 3aX0/11 B 0COOIMBOMY BHUIIAJIKY:

1 cemecTp 100 0axis
MCO?2. Bukonaunus PI'P 60

60
MCO4. ICK 40

40
2 cemecTp 100 6anis
MCO?2. Bukonaunusi PI'P 60

60
MCO3. cknagaHHs MOyIbHUX KOHTPOJIB 40

40

[Ipu oTpumanHi cTyeHTOM MeHIe 12 pedTuHroBuX 0aliB 3a HACHiIKAMU MOAYJIBHUX aTeCcTalliid,
BiH He gonyckaerbcs jao 3axony JICK i BimpaxoByeTbes 3 yHiBepcutery. [lpu orpumanHi 3a
HacligkaMu MOJylbHHUX arecTtauii Ta ckiaaganus [ICK 3araapHOro peiiTuHroBoro 6any, Imo
BiANOBigae He3amoBunbHINW ominmi FX (Big 35 mo 59 GaniB), cTy/I€HTOBI HAaJaEThCS MPaBO Ha
JBOpa30Be CKJIaJaHHA (BUKJIaJaueBl Ta KOMicii) 3axoay MiACYMKOBOTO CEMECTPOBOTO KOHTPOJIIO
(IICK), sike 3miMCHIOETBCS TiCIs 3aBEPUICHHS OCTAHHHOTO MOAYJIBHO-AaTECTALIHOTO LMUKIY Y
cemecTpl abo ek3aMeHaliiHOi cecii, SKII0 BOHA mepeadadyeHa, 3a J0JaTKOBOIO BiJOMICTIO
ceMecTpoBoi arectanii (MepHIor He3aJ0BUIHLHOIO OLIHKOI BBAXAETHCS Ta, IO OTPUMaHa 3a
HacJHiAKaMu MOAYJIbHUX arectaniil Ta ckiaaanas [ICK, ska BUCTaBIsS€ThCA B OCHOBHY BiJJOMICTh
cemecTpoBoi arecrtamii). ¥ pa3i HE3aJ0BIIBHOTO CKJAJaHHS MiJICYMKOBOTO CEMECTPOBOTO
KOHTPOJIIO KOMICii CTyJI€HT OTPUMY€ OIIHKY «He3amoBinbHO» («F» 3a mkamnoro ECTS) i1
BIJJPaxOBY€EThCA 3 YHiIBepcUTeTy. [Ipu ycminmHOMy CKiIaiaHHi 3aX0/1y IMiJICYMKOBOTO CEMECTPOBOTO
KOHTPOJIIO BUKOPUCTOBYETHCS OIlIHKA «3aJI0BIIBHO», fIKa 3aCBiA4y€ BUKOHAHHS CTYJIEHTOM
MiHIMaJIbHUX BUMOT 0e3 ypaxyBaHHs HakonnueHux OaiiB («E» 3a mkanoro ECTS) i3 Bu3HaueHHIM
peiitunroBoro 6any 60. CTyneHT, SKuil 3a HaCIiAKaMU MOJYJIbHHUX arectamiil Ta ckiaganusa JJCK
HaOpaB MeHmIe 35 pedTHHroBUX 0OajiB, HE JOMYCKAETHCS 0 MiJACYMKOBOTO CEMECTPOBOTO
KOHTPOJIIO, OTPUMY€E OLIIHKY «He3anoBinbHO» (3a mkanoio ECTS — «F») 1 BinpaxoByeTbes 3
YHIBEPCHUTETY.

10. PecypcHe 3a0e3ne4eHHsI HABYAJIbHOI TUCUMILTIHA

10.1 3aco0u HaBYaHHSA

3H1 bibmioreuni ¢ponau

MynbpTuMenia, Biieo- 1 3BYKOBIATBOPIOBajJbHA, NPOEKIIIiHA amapatypa

3H2 ;
(BimeokaMepH, MPOEKTOPH, €KpaHH, CMApTIOLIKHU TOILIO)




3H3 O0’€eKTH HAaBKOJUIITHBOTO CEPEIOBUIIA

3H4 Komm’torepu, KOMIT IOTEpHI CUCTEMH Ta MEPEKHU

10.2 TadopmariitHe Ta HaBYATHBHO-METOIUYHE 3a0€3MIEUCHHS

OcHoBHa JliTepaTypa

1 Hapucna reometpis : migpyunuk / I. B. [TaBnenko, B. B. IlaBnenko. — Cymu :
Cymcpkuit gepxkaBHuil yHiBepcurert, 2015. — 239 c.
AntonoBuu €.A Tta in. Kpecnenns / HaBuanpHuii nocioOuuk. — JIpBiB, CBIT,
2
2006.-511 c.

JonmomixkHa JiiTeparypa

Hapucua reometpist: [linpyunux / B. €. Muxaiinenko, M. ®@. Edcridees, C. M.
1 Kosanbos, O. B. Kainenko; 3a pea. B. €. Muxaiinenka.- 3-t€ Buf., nepepoout. -
K.: Bugaununii Jlim "Caoso", 2013.- 304c.

l'onoBuyk A. @., Keniko O. 1., Uymak H. M. [mkenepHa Ta koM 1oTepHa rpadika:
Hagu. moci6. — K.: IlenTp yu6oBoi mitepatypu, 2010. — 160 c..

Hapucna reometpis: [linpyunuk / B. €. Muxaiinenko ta in.— K.: BunaBuuunii
Jim "Cnoso", 2013. — 304c.
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