QE HauioHanbHUIA TEXHIYHUI YHiBEpCUMTET YKpaiHU B chbequ HCIpMCHO'I'
«KUIBCbKUMA NONITEXHIYHUA IHCTUTYT AR o e .
</ V) reomeTpll, IHXKeHepHOIl Ta
ag imeHi ITOPA CIKOPCbKOIO» L) 4 , P . P .
o KoMn'loTepHol rpadoiku

IHXKEHEPHA TPA®PIKA

Po6o4a nporpama HaBY4AAbHOI AMcUMnAiHK (CuAabyc)

PiBeHb BMLLLOI OCBITH
FaAy3b 3HOHDb
CneujiaAbHiCTb
OcBiTHa nporpama
CTartyc AUCLMNAIHK
PopMa HABYCAHHSA

Pik niaroToBKM,
cemecTp

O6car AMCUMNAIHU

CemecTpoBumn
KOHTPOAb/ KOHTPOABHi
3aX0AM

Po3kAaaa 3aHATH

MoBa BUKAQACHHS
IHdbopmaLis npo

KepiBHMKQ KypcCy /
BUKAQAQYIB

Po3MilLLeHHs KypcCy

PekBi3uTU HAOBYAAbHOI AUCLUNAIHU

Mepwumi (6akaraBpCbKui)

16 XimiyHQa Ta BioiHXeHepis

161 XiMidHi TEXHOAOTIT TQ IHXKEeHepIs

[IPOMMCAOBO EKOACTIS TA PECYPCOEQEKTUBHI YNCTi TEXHOAOTI!
HopmartueHa

OYHQA(AEHHQ)/AMCTAHLIMHO

| KypcC, OCiHHI cemecTp

3(90)
3aAiK

AekUis — pa3 Ha ABQ TWXKHI (18 roamH)i;

[MoQKTUYHI 3QHATTS — PA3 HA TUXKAEHb (36 TOAMH).
YkpaiHcbka

AEKTOP: AOKT. TEXH. HAYK, Mpodpbecop BaHiH BoAroarmmp
BoroammumpoBsmy

Kagpbeapa HaprCHOI reomeTpil, iIHKEHEPHOI Ta KOMM'IOTEePHOT
rpachikm (kopn. 7, aya. 815), e-mail: http://geometry.kpi.ua/
TeanedpoH:+380 44 204 94 46

[ToAKTHYHI: 30 PO3KACAOM

NMOCUMAQHHS HO AMCTAHLIMHKI pecypc (Moodle)
https://www.sikorsky-distance.org

Mporpama HAB4AAbHOI AUCLLUNAIHU

1. ONKC HABYAABHOI AUCLIMNAIHM, I| META, MPEAMET BUBYAHHSA TA PE3YAbTATH

HAB4YOHHA

KpecAeHmkm € OCHOBHMM 3ACOOOM BUPCOXKEHHS TEXHIYHMX iAen. KpeCAeHUKH
MOBUHHI HE TIAbKM BM3HQYATHM COOPMY TA PO3IMIPU TEXHIYHMX OB'EKTIB, are ByTru AOCUTH
MNPOCTUMMU | TOYHUMM B TPACPIYHOMY BMKOHAHHI, AOMOMArati BCEBIYHHO AOCAIAKYBATH
06’eKTH TA IX OKpeMi eAnemMeHTU. AAS TOro, LLOG MPABUALHO BUCAOBUTM CBOI AYMKM 3Q
AOMOMOIOK ecki3a abo KpeCAEHUKA MOTPIOHE 3HAHHS TEOPETUYHUX OCHOB MOBYAOBM
3006pPAXKEHb [EOMETPUYHMX OB'EKTIB, X PIBHOMAHITTS TQ B3AEMO3B A3KIB MK HUMM, LLIO | €
MPEAMETOM [HXEHEPHOI rpAikM TA i CKAQGAOBOI - HOPUCHOI reoMeTpil, 9ka € 6a30t0
AAS BUPILLIEHHS 30BAQHb TEXHIYHOIO KPECAEHHS.

BUBYEHHS  IHXEHEPHOI rpPAchikKM  Crpmie  [PO3BUTKY  TBOPYOI MPOCTOPOBOI
IHXXEHEePHOI yBM, KOHCTPYKTMBHO-TEOMETPOMYHOTO MUCAEHHS, 3AIBHOCTEM AO AHAAI3Y TA
CUHTE3Y [POCTOPOBUX CPOPM, IX BiaAHOCHMH Crocobu KOHCTPYIOBAHHS  PI3HMX
reOMeETPMYHMX OB'EKTIB, BUKOHAHHS X KPECAEHMKIB Y BMUIASIAI TPAGIHHUX MOAEAEM TA
BMIHHS PO3B'3YBATU HA LIMX KPECAEHUKAX METPMYHI i MO3MLLIMHI 30AQYI AO3BOASE CYTTEBO
MIABULLIMTHM GOAXOBMM PIBEHb MAMOYTHLOIO TEXHIYHOrO GO AXiBLLS.

MeTOI OCBOEHHS AMCUMMAIHM  (IHXXEHEPHA rpaApikay € OOPMYBAHHS Y
3A00YBQYIB BULLIOI OCBITH 3HOHb | YMiHb, HEOBXIAHUX AAS BUKOHOHHS TQ YUTAHHSA TEXHIYHOI



AOKYMEHTALLl, LLIO € HEBIA'EMHOK YMOBOKO MPM MPOEKTYBAHHI TQ €KCrAyaTaLii o6'eKTiB
XIMIYHUX TEXHOAOTIM TQ IHXXEHEPI.
3ABAQHHAMM BUBYEHHS AMCUMIMAIHMU (IHXXKEHEPHQA rPACPIKa) €:
* OCBOEHHS OCHOB i METOAIB 30OPAXKEHHS MPOCTOPOBMX GOOPM HQA MAOLLIMHI;
*  AOCAIAKEHHS TEOMETPMYHMX BAQCTUBOCTEM [MPEAMETIB | X B3AEMHOIO
[O3TALLYBAHHS Y MPOCTOPI;
*  [PAKTMYHE OCBOEHHS MPUMIMOMIB | METOAIB BUKOHAHHS TEXHIYHUX KPECAEHMKIB
[I3HOro BMAY.
3A06YBQY BULLIOI OCBITU MOBUHEH:
3HATU:
- 30KOHU, METOAM | MPUAOMMU MPOEKLUIMHOIO KPECAEHHS, MPABUAQ BUKOHAHHS i
YUTAHHS KOHCTPYKTOPChKOI TA TEXHOAOTYHOI AOKYMEHTALLII
- MPABUAQ OCPOPMAEHHS KPECAEHMKIB, FE€OMETPUYHI MOBYAOBM | MPABUAC
KPDECAEHHS TEXHIYHUX AETAAEM, CNOCObM rpPAChIiHHOIO MPEACTABAEHHS TEXHOAOINYHOrO
OBAQAHQHHS;
- BUMOMM CTAHAQPTIB EAMHOI CUCTEMM KOHCTPYKTOPChKOI AOKYMEHTALLI T EAMHOI
CUCTEMM TEXHIYHOI AOKYMEHTALLII AO OCDOPMAEHHS | CKAQAQHHS KPECAEHMKIB | CXEM.
BMITU:
- BMKOHYBATM [PAIYHI 30BPAXKEHHS TEXHOAOMNYHOIO OBAGQAHOHHS TA CXEM;
BUKOHYBATU KPECAEHMKM TEXHIYHUX AETAAEMN, YUTATHU KPDECAEHUKM | CXEMMU;
- OQDOPMAATU TEXHOAOIYHY TQ KOHCTRYKTOPCbLKY AOKYMEHTALLIKD 3MAHO 3 AllOYUMM
CTAHAQPTAMM 1 HOPMATHUBHO-MPABOBUMM AKTAMM.
MeTol  HABYAABHOI  AMCUMMAIHM € CDOPMYBAHHS Y 3006y6auié 6uwoi oceimu
KOMMETEHTHOCTEM:
*  3AQTHOCTI AO QBCTPAKTHOIO MMUCAEHHS, AQHAAI3Y T cuHTE3y (KOT);
* 3QCTOCOBYBQATM 3HAHHS Y MPAKTHUYHMX CUTyaLiax (KO2);
e 3AQTHOCTI BUKOPUCTOBYBATM MOAOXKEHHS | METOAM QOYHAAMEHTAABHMX HAYK
AAS BUPILLIEHHS npogpecivHux 3aaay (K09);
* 3AQTHICTb OCOOPMAIOBATH TEXHIYHY AOKYMEHTALIKO, 3MAHO 3  YUHHUMM
Bumoramm (K16).
[ToorpamHi pPe3yAbTATM HABYAHHS.
*  PO3POBAATH MPOEKTHY AOKYMEHTALLK, BPAXOBYKOYM BUMOMM CTAHAQPTIB
(MNP 14);
* BMITM BMKOHYBATM TA YMUTATU [POEKUIMHI  30BPAXEHHS  BOYAb-IKMX
reoMeTPrIHMX | TEXHIYHMX OO '€EKTIB;
* BMITM BMKOPMCTOBYBATM KPECAEHMK SK MAOCKY [€OMETPHYHY MOAEAD
06’'eKTA, HA KM MOXHA AOCAIAKYBQATU Ti XK TEOMETPUYHI MAPAMETPM, LLIO
M HQ PEAABHOMY BUPODI.

2. MNpepekBi3uTU TA NOCTPEKBI3IUTU AUCLUNAIHU (MiCLLE B CTPYKTYPHO-AOTIYHIN
CXeMi HOBYAHHS 34 BiANOBIAHOIO OCBITHLOIO NPOrPAMOIO)

IHXXeHepHA rpacpika — AMCUMIIAIHA, LLO HE MAE MNOMEPEAHUKIB, CMMPAETLCA HA
3HAHHSA 3 EAEMEHTAPHOI FEOMETPII | KIPECAEHHS, OTPUMMAHI Y LLIKOAI. Lle nepLua CTyniHb
HQABYAHHS 3006yeauie, HQA SKiM BUKAGQAQIOTBCS OCHOBHI MPABMAQ  BMKOHAHHS TA
OQPOPMAEHHS KOHCTPYKTOPCLKOI AOKYMEHTALI, IO 3ab6e3rneyye BMBYEHHS MPOBAEM
rPACOIYHHOIO M rEOMETPUYHOTO MOAEAIOBAHHS KOHKPETHMX IHXEHEPHMX BUPOBIB Y
MIArOTOBLI BAKAAQBPA TEXHIYHOIO MPOCPIAID, 30KPEMA MPOLECIB TA AnNApATiB XiMiYHOT
TEXHOAOTII.

[TOBHE OBOAOAIHHS KPECAEHMKOM 5K 3ACOOOM BMPAXKEHHS TEXHIHHOI AYMKM TA
BUPOBHUYUMU AOKYMEHTAMM, Q TAKOX MPUABQHHS CTIMKMX HABMYOK Y KPECAEHHI
AOCSrQlOTbCs B PE3YAbTATI 3ACBOEHHS BCbOrO KOMMAEKCY TEXHIYHUX AMCLMIAIH
BIAMOBIAHOTO  MPOCPIAID,  MIAKPINAEHOrO  MPAKTUKOK — KYPCOBOrO | AMAAOMHOIO
MPOEKTYBAHHS.

IHxeHepHa rpacpika 3abesrievyye 3A00yBAYIB OCHOBAMM CPYHAQMEHTAABHMX
IHXKEHEPHO-TEOMETPUYHMX 3HAHb, HOBMYKAMM B OBAQCTI FEOMETPUYHOTO MOAEAIOBAHHS,
Ha 6a3i 9kMxX ManbyTHIM GAKAAQBL B OBAQCTI TEXHIKM i TEXHOAOTM 3MOXKE YCriLLHO



BMBYATM TAKi AMCLMIAIHM, SK MPOLECH Ta anapati XiMIYHOI TEXHOAOTI, KOHTPOAb i
KEPYBAHHS XIMIYHUMM TEXHOAOTIYHUMM MPOLECAMM, IHLLI KOHCTPYKTOPChKO-TEXHOAOTIYHI
TAQ CMEUIOAbHI AMCUMIAIHM, O TAKOX BMKOHYBATU [PACIYHY YHACTHMHY KYPCOBMX i
AMMAOMHMX MPOEKTIB.

3. 3MIiCT HOBYAABHOI AUCLUNAIHU

Po3aia 1. MeToAM NpoeKUilOBAHHSA

BecTyn. MpeamerT i 3aaadi Kypcy. Moro micue B KOMMAEKCI AMCUMIAIH 3 IHXeHepHO!
MIATOTOBKM GAKAAQBPIB | MQArICTPIB Y FAAY3i QBTOMATM3ALIT TQ KOMM'IOTEPHO-IHTErPOBAHMX
TEXHOAOTIN.

Tema 1.1. MeToAM MPOEKLUItOBAHHS. LIEHTPAABHE | MAPAAEAbHE MPOEKLLIKOBAHHS.
[POEKLIIOBAHHS TOYKM. KOMMAEKCHMN KPECAEHUK TOYKM. Crnocobu rnobyAoBM TPETLOI
NpPoeKLUii TOYKM. [TOAOXKEHHS TOYOK BIAHOCHO TMAOLLMH Mpoekuin. pama i obepHeHa
30AQ4i. 30AQHHS MPIMOI HO eropi. Tpami OKPEMOro MOAOXKEHHS. [1psSmi 3AraAbHOro
MOAOXKEHHS. HAAEXHICTb TOYKM AO MPIMOI. METOA 3AMIHM MAOLLUMH MPOEKLIM. B3aemHe
MOAOXKEHHS ABOX MPAMMX.

Tema 1.2. MOAEAKOBAHHS MAOLLMHMN. 3AAQHHS MAOLLMHM HQ ertopi. [NAOLLMHM OKPEMOTO
MOAOXKEHHS. TTAOLLIMHM 3AraAAbHOIO MOAOXKEHHS. HAAEXHICTb MPSIMOI | TOYKU MAOLLIMHI.
BusHavYeHHs HaTypPAAbHOI BEAMYMHM MAOCKOI Apirypu. KpuBi AiHIl. [TPOEKLIKOBAHHS KOAQ.

Tema 1.3. AKkcoHomeTpumyHi rnpoekui. CyTb AKCOHOMETPUYHOIO MPOEKLIKOBAHHS.
KoediuieHT CrnoTtBOPEHHA. [1oOyAOBQ MPAMOKYTHMX QKCOHOMETPUYHUX MPOEKLIN
(CamOCTIHHO).

Po3aiA 2. TeoMeTpU4YHE MOAEAIOBAHHA MOBEPXOHb

Tema 2.1. [MoBepxHi. Crnocobu BM3HAYEHHS MOBEPXOHb, X KAQCMOPIKALUIS. [ToOBEpPXHI
06epTaHHS. [ToBYAOBA TOYOK i AIHIM HQ MOBEPXHI, YMOBM IX HOAEXXHOCTI MOBEPXHI.

Tema 2.2. [lepeTnH MOBEPXOHb 3 [MAOLLUMHOKW. 3AraAbHQ METOAMKA MNePETUHY
MOBEPXOHb i3 MAOLLUMHOW. [TOBYAOBQ AlHII NepeTuHy MNOBEPXOHb APYroro MOpPsSAKY
MAOLLMHAMM  OCOBAMBOIO MOAOXKEHHS. BU3HAQYEHHS HATYPAABHOI BEAMYMHK  CPIrypU
nepetuHy. Po3ropTku.

Tema 2.3. OAMHAPHE MPOHUKAHHS. 3ArdAbHO METOAMKA PO3B’'43KY 30AQ4Y HQ OAMHAPHE
MPOHUKAHHS  MOBEPXOHb CUMETPUYHUMM | HECHUMETPUYHUMM  TOPU3OHTAABHUMM
(BIKHOMM).

Po3aAiA 3. OCHOBHI BUAM KOHCTPYKTOPCbKMX AOKYMEHTIB TA NPABUAA IX OCPOPMAEHHSA

Tema 3.1. Cuctema craHaapTtiB €CKA - OCHOBHI MOAOXKEHHS. PopmaTi. MacLutabu.
AiHil.  Wpnudgptn. TeomeTpuyHe KpeCAEHHS. CrpsKeHHS [€OMETPUYHUX EAEMEHTIB.
OCHOBHI BUMOIH AO HOHECEHHS PO3MIPIB HQ KPECAEHMKY.

Tema 3.2. [MpoekuivtHu KpecAeHuK. OCHOBHI 300pPAXKEHHS. Buan, po3pi3un, nepepism.
Kaacuapikauis po3pisie. [pOCTi pO3pi3n: rOPM3OHTAAbHI, BEPTUKAAbHI, MOXMUAI. CKAQAHI
pO3pi3n: CXiAYACTI, AQMAHI TA KOMOIHOBAHI. OCOBAMBOCTI IX BUMKOHAHHS. OCHOBHI
MNOAOXKEHHS cTaHAapPTy FTOCT 2.305-68: HaHeCEHHS pO3MIpIB.

Tema 3.3. Eckizn | pobouHi KpeCAEHMKM AeTaren. Hapidb. Kaacudpikauis Hapizeu.
306paXKXeHHs TA MNO3HAYEHHS HAPI3i HA KPECAEHUKY. AETAAb 3 HApi33to. “YmcTota
MOBEPXHI AETAAI. YMOBHOCTI MO3HAYEHHS LLUOPCTKOCTI HO KPECAEHUKAX.

Tema 3.4. 3'€cAHQHHA AeTAAEN:. HAPI3EBi, CKACKOBAHHIM, TMASHHAM, 3BAPIOBAHHSIM.
CKAQAQAbHMM KPECAEHMK.

Tema 3.5. CKAQAQHHS cnieumapikaLii BUpoby.

4. HaB4aAbHI MaTepiaAu Ta pecypcu
OCHOBHA AiTepaTtypa

1. XmeaeHko O.C. HapucHa reomeTtpis. MiapyqHuk. K.:KoHaop, 2008. 440 c.

2. IHxeHepHa rpadpika. 36ipHMK 30AQY | METOAMYHI PEKOMEHAQLII AO BMBYEHHS
AMCLUMIAIHU  AAS CTYAEHTIB  XIMIKO-TEXHOAOTMYHOIO CQOAKYALTETY, COOAKYAbTETY
MEANKO-BIOAOTIHHOI IHXEHEPIl, QOAKYABTETY EAEKTPOHIKM [EAEKTOOHHMI pecypcC]:
HaBY. roci®. AA9 CTyA. CreuiaabHoOCTi 161  «XimMiYHQ  TEXHOAOria  Ta
iHXXeHepis, 15 1«(ABTOMQATU3ALIS T4 KOMI IOTEPHO-IHTEINPOBAHI TEXHOAOTIN, 171



(EAEKTPOHIKAY, 172 «TeaekomyHikauil Ta paaiotexHikan/ Kl im.. Irops CikopCbKoro;
yKAQAQYi: A.€.13BoaeHebKa, A.K. AyaaHos, I.C. lMoamma. — EAEKTPOHHI TEKCTOBI
AQHHI (1 gpama: 35 M6auT). Kuis: KIl im. Irops Cikopcbkoro, 2018. 94 c. http://ng-
kg.kpi.ua/files/Tetrad2012 20 4 _protected.pdf

3. BaHiH B.B. ObOpMAEHHS KOHCTPYKTOPCHKOI AOKYMEHTALI: HaBY. nocib. 4-e Bua /
B.B. BaHiH, A.B. Bbaiok, I.O. THiteubka. K.: Kapaeaa, 2013. 160 c. http://ng-
kg.kpi.ua/index.
php2option=com_content&view=article &id=208.o0formlennjavanin&catid=2:vani
n&ltemid=>5.

4. IH>xxeHepHa rpacpika Po3pobKka eckKi3iB T POBOYMX KPECAEHMKIB AETAAEM
Has4aAbHUEM nocibHmK |/ Ykaaaaui: B.B.BaHiH, O.M.Bopobros, A.E€.I3BOAEHCHKA,
H.A.MapaxiHa. K.: K[l im. lrops Cikopcbkoro, 2016. 106 c. http://ng-
kg.kpi.ua/files/0404174%D0%A0%D0Z%BE%D0%B7 %D 1 %8
0%D0%BE%D0%B 1 %D0%BA%D0%B0%20%D0%B5%D 1 %81 %D0%BA %D 1 %26 %D0%B7 %
D1%967%D0%B2%20.pdf

5. I.B.backosaq, M. KOBOAb. METOAMYHI BKA3IBKM AO BUKOHAHHS 3QBAQHHS 3 TEMM
"3'eaHaHHS" — K: HTYY "KTl imeHi Irops Cikopcekoro", 2017. 42 c. http://ng-
kg.kpi.ua/files/147.pdf

6. ACTY TOCT 2.702:2013 €AMHQ CUCTEMQA KOHCTPRYKTOPCBLKOI  AOKYMEHTALL
[ToaBUAQ BUKOHAHHS EAEKTPUYHUX CXEM.

7. MEeTOAMYHI BKQ3IBKM 3 FTEOMETPUYHOIO TA MPOEKLIMHOIO KPECAEHHS YKAQAQY .M.

Kosanab. K.: HTYY "KII", 2014. 36 c. http://ng-kg.kpi.ua/files/metod_kovalj.pdf.
3Q3HAYEHA AITEPATYPA € B AOCTATHbOMY 06cCsa3i B Gibaioteui KIl im. Irops

CiKopCbKOro.

IHcbopmauinHi pecypcu

KopOTKui KypC AEKLUIM 3 IHKEHEPHOI rpadpikum
http://ela.kpi.ua/handle/123456789\6764

Kamnyc http://login.kpi.ua/.

bibaioTeka ftp://77.47.180.135/.

MeToAMYHA AOKYMEHTALLIS camTy kagheapm http://ng-kg.kpi.ua/index.phpeoption=

com_content&view=article&id=37:2010-06-05-04-40-

02&catid=/1:narisnauchl&ltemid=13

HABYAAbHUM KOHTEHT
5. MeToAMKQ ONAHYBAHHSA HOBYAAbHOI AUCLUMUMNAIHU (OCBITHBOrO KOMMOHEHTA)

[Moorpamoto  HABYAABHOI  AMCUMMAIHM  NepeAbQyeHO MNPOBEAEHHS AEKUiM TA
APAKTUYHMUX  3QHATb. METOAMYHOIO MIATPUMKOIO BMBYEHHS KYPCY € BMKOPUCTAHHS
IHPOPMALIMHOIO PECYPCY, HA IKOMY MPEACTABAEHO METOAMYHMU  KOMIMAEKC
MQATEPIAAIB: AEKUIMHMI KYPC; BIAEOYPOKM, POOOYMIM 30LLUMT, SK Y APYKOBAHOMY BAPIQHTI,
TOK | B @AEKTPOHHOMY. Y pa3i opraHidauii HaBY4QHHS B AMCTAHLLIMHOMY PEXMMI BCI Ui
MATEPIAAU MOXKYTb BYTH BUKOPUCTAHI MNPU MPOBEAEHHI AEKUIMHUX | MPAKTUYHMX 3QHSTb
HQ NIAQTQPOPMI ZO0OMm TQ iH., O TAKOX BOYTh AOCTYMHUMM MPU OPIraHI3aLil CaOMOCTIMHOT
POBOTH CTYAEHTIB Y PAMKAX BIAAOAEHOTO AOCTYMY AO IHCDOPMALIMHUX PECYPCIB Y
3PYYHUM AAS HUX YOC.

Nekuir

MeTOoI MPOBEAEHHS AEKLIM € PO3KPUTTS OCHOBHUX MOAOXKEHb TEM, AOCSTHEHb
HQYKHM, 3'9CYBAHHS HEBMPILLEHMX MPOBAEM, Y3AraAbHEHHS AOCBIAY pPOBOTH. Kpim TOro,
AQTU  PEKOMEHAQUII LLOAO BMKOPUCTAHHS OCHOBHMX BMCHOBKIB 30 TeMaAmMu HA
APAKTUYHUX 3AHATTAX, A TAKOX HAAQTM CTYAEHTAM [PO3'CHEHHS CKAQAHUX AAS
CMPUMHSATTA MOHATb, MOTUBYBATH IX AO MOAQALLLOIO HABYQHHS.

TemMu AEKLIN 30 KDEAUTHUM MOAYAEM:

Aekuig 1. BcTyn. MOAEAIOBAHHS TOYOK i MPSIMMX.



AeKUis 2. MOAEAKOBAHHS MAOLLIMH.

Aekuis 3. [ToBepxHi.

Aekuisg 4.llepeTrH MNOBEPXOHb MAOLLIMHOK. PO3ropTtkm

AeKkuig 5. 3araabHi NMPABUAQ OCDOPMAEHHS KPECAEHMKIB. Buan. Po3pisn.

Aekuig 6. Hapisb. BAKOHAHHS pOB0YOro KPeCAEHMKA AETAAI 3 HOPI33IO.

Aekuisi 7. OCOBAMBOCTI BUKOHAHHS KPECAEHMKIB A€TAAEM THry “Ban”

AeKuis 8. Buam KOHCTPYKTOPCKOI AOKyMeEHTALI. [PoABUAC OCGOOPMAEHHS CKAQAQAbHMX
KECAEHUKIB.

Aekuig 9. 3aAik.

MpAaKTH4Hi 3aHATTS

MeTo MNPAKTUYHMX 3QHATb € TMOTAMBAEHE BMBYEHHS TEM KPEAMTHOIMO MOAYAS,
AETAAbHMM PO3rASA CTYAEHTAMM HMOrO OKPEMMUX TEOPETUYHMX MOAOXKEHD Ta
QOOPMYBAHHS  BMIiHb | HOBMYOK IX MPAKTUYHOIO 3ACTOCYBAHHS LLASXOM IHAMBIAYQABHOIO
BUKOHQHHS BIAMOBIAHO CQDOPMYABOBAHMX 3ABAQHB.

[MoBAM3HA TEMATHMKA MPAKTUYHUX 3QHSTH :

»  MeToAM NPOEKLIItOBAHHS. [TPOEKLLIFOBAHHS TOYKM.

»  [IpOEKLIKOBAHHS MPIMOI AIHI.

*  MeTOA 3QMIHU MAOLLMH MPOEKLLIMN.

»  [IPOEKLKOBAHHS MAOLLUMHU. B3AEMHE MOAOXKEHHS ABOX MAOLLIMH.

= KpWUBI AiHil.

»  [IpOEKLIIOBAHHS KOAQ.

» [loBepxHi. Cnocobu 3aAQHHS MOBEPXOHb, IX BUSHAYEHHS, KAQCHDIKALLIS.

»  [loBepxHi OBEPTAHHS TA 3CYBY.

»  [loBYAOBQ TOYOK i AiHIM HQ MOBEPXHI, YMOBM IX HOAEXHOCTI MOBEPXHI.

» [lepeThH NoBEPXOHb MAOLLMHOK. PO3ropTku.

» 3QraAbHi MNPABMAQ OCDOPMAEHHS KPECAEHUKIB (oOpMATH | OCHOBHI
HAMUCK, MACLUTABMU, AiHIl, LLUPUTDTH).

*  [IoaBMAQ HOHECEHHS PO3MIPIB.

»  300pPQXXEHHS: BUAM, PO3PI3n, Nepepisn.

"  BUKOHOHHS KPECAEHMKO MOAEAI.

» Hapidb. BMKOHQHHSA pPOBOYMX KPECAEHMKIB AETAAEM I3 HAPI33IO.
[lapameTpm LLIOPCTKOCTI MOBEPXHI.

*  BUKOHAHHA CKAQAQABHMX KPECAEHMKIB.

»  Crnieumapikauil.

IHAMBIAYQAbHI 30BAQHHSA

AN MMOTAMOAEHHS BMBYEHHS HABYOABHOIO MATEPIAAY AMCUMMAIHM TA HAOYTTS
APAKTUYHUX HABMYOK nepesabadeHi poboTu 3Q iIHAMBIAYQABHUMMU BUXIAHUMM AQHUMM,
METOIO SKMX E:

* 3AKPINAEHHS TEOPETUYHMX MOAOXKEHbL TEM TA PO3AIAIB AMCLMIAIHM;
* repeBipKa pPIiBHS 3QCBOKOBAHOCTI 3HAHb, OTPUMAHUX CTYAEHTAMM HQA AEKLigX Ta
MPAKTUYHUX 3AHATTAX, A TAKOX MiA HOC CAMOCTIMHOI POBOTHU HOA KYPCOM.
3 HABYOABHMM MAQHOM MepeAbadyeHo 5 rpadpiyHmx POOBIT, SKi BUKOHYKOTBCS 3Q
3MILLIGHOKO CUCTEMOIO (HA MPAKTUYHMX 3QHATTIX | CAOMOCTIMHO):
1) «(3aMIiHQ NAOLLMH MPOEKLI);
2) «Po3pi3m npocCTiy;
3) «ramka HaKMAHQY;
4) «Bany;
5) «MPOHUKAHHS OAMHAPHE.

Y npoueci HaBYQHHS OKPIM TRAAMLIMHUX METOAIB BUKAQAQHHS HOBOrO MATEPRIAAY T
KOHTPOAK 3HQOHb CTYAEHTIB 3QCTOCOBYIKOTbCS CTPQATEr QAKTUBHOIO | KOAEKTMBHOIO
HQBYQHHS, SKi BU3HQYQKOTECS HACTYMTHUMM METOAQMM TA TEXHOAOTIIMM:

1) eremMeHT MeToAiB MPOBAEMHOro HABYAHHSA: MOCTAHOBKA MpobAemm T1a
cniBGeCIAM NPO LLUASIXM I BUPILLEHHS MiA HOC AEKLIMHOIO BUKAQAEHHS MATEPIAAY;



2) OCOBUCTICHO-OPIEHTOBAHI (PO3BMBAIOYI) TEXHOAOr, 3QCHOBAHI HA QKTUBHMX
QpopMax | METOAQX HABYAHHSA: TMPOBEAEHHS AMCKYCiMt HA Temu  HambiAbLL
PE3YABTATUBHMX METOAIB PO3B'I3KY QYAMTOPHMX 3QBAGHb TA Mo6yAOB poOBOYMX
KDECAEHUKIB 30 KPECAEHMKOM 3QAraAbHOrO BMAY, BMOBID TOAOBHOIO 30OPAXKEHHS,
3QCTOCYBAHHS [PO3PI3IB AAS BIATBOPEHHS BHYTPILLIHLOI OYAOBU ACTAAEM;

3) IHQPOPMAUIMHO-KOMYHIKQLIMHI  TEXHOAOTI, WO 3a6e3rneyyioTb MpoOBAEMHO-
AOCAIAHULBKMM XAPAKTEP MPOLEeCY HABYAHHS TA QKTMUBI3ALIKO CAMOCTIMHOI poboTH
CTYAEHTIB: €AEKTPOHHI MPE3eHTALLI AN AEKUIMHMX 3QHATb, BUKOPUCTAHHS AYyAIO-, BIA€O-
MIATOUMMKM HABYOABHMX 3AHSTh.

6. CamocTinHa poboTa CTyAeHTa

OnNpauloBAHHI MATEPIAAIB A€KLl. BUKOHAHHS AOMAQLLHIX 3QBAQHL Yy POBOYOMY
30LLMTI 30 KOXXKHOKO TEMOIO.

BUKOHQHHS iIHAMBIAYOAbHMX 3ABAQHHS: EMOPIB, KPECAEHMKIB TA ECKI3iB AETAAEM.

Ha BUKOHAHHS KOXXHOIO 3QBAQHHS BIABOAMTLCS ABQ THXKHI.

AAS OPraHi3auiil CamocTinHOI poboTH 3A00yBAYA HA MPAKTUYHUX, AQBOPATOPHMX
3QHATTIX TA MPM BUKOHAHHI IHAMBIAYQABHUX 3AQBAQHb PO3P0OBAEHQ BIAMTOBIAHO METOAMYHA
AOKYMeEHTAUIS. Ue poboymi 30LUMT, METOAMYHI BKA3IBKM TA HABYOAAbHI MOCIOHUKM, SKi
OXOMAIOKOTb  BCI  TEMU  KYPCY, KAPTU METOAMYHI, TAOAMLI AOBIAKOBI, BQAPRIAHTH
IHAMBIAYQAbHUX 3ABAQHb, 3PA3KM rPACDIHHMX POBIT, TOLLLO.

MoAiTUKA Ta KOHTPOADb
7. TNOAITMKQ HABYAABHOI AUCLMMNAIHU (OCBITHBOrO KOMMOHEHTA)

BuBYEHHS HABYAABHOI AUCUMMAIHM “IHXEeHepHA rpadpika” notpebye Bia 3A06yBa4a
BULLIOI OCBITHU:

— AOTPMMAHHS HOBYAAbHO-OKAAEMIYHOI €THUKM;

— BUKOHQHHS rpadpiky HOBYOAbHOIO MPOLECY;

— OYTU 3BADKEHUM, YBAXKHUM HQ 3AHATTAX;

— CMCTEMATHMYHO OMPALLLOBYBATU TEOPETUYHMU MATEPIAA;

— AOTPUMQAHHS TPACIKY 3AXUCTY oadbidHMX [POBIT, BIAMOBIAL 3A00YBAYA MOBMHHAO
AEMOHCTPYBATHM O3HAKM CAMOCTIMHOCTI BUKOHOHHS MOCTABAEHOIO 3QBAQHHS, BIACYTHICTb
O3HAK MOBTOPIOBAHOCTI TA MAQrIATY.

300X04YBAAbHI BAAM MPUIHAYAIOTECS AEKTOPOM 3Q QKTMBHY POOBOTY HA AEKLLSX
(BIAMOBIAI  HQ  3AMMTAHHS AEKTOPA), Y4QCTb Y OAIMMICAI 3 [HXEHEPHOI rpachiku,
AOCTPOKOBMM 3AXUCT IHAMBIAYOABHUX 3QBACQHb.

3Q HECBOEYACHE BUKOHAHHS IHAMBIAYOAbHMX 3ABAQHb (3AMI3HEHHS HQ OAMH THMXKAEHb
i BiAbLLIE) HOPAXOBYIOTHCS LUTPAGOHI BAAM.

AKaaeMidHa A0BpoYecHICTb

[TOAITMKQ TQ NPUHLMIN AKOAEMIYHOI AOBPOYECHOCTI BU3HAYEHI Y PO3AIAI 3 Koaekcy
yecTi HAUIOHAABHOIO TEXHIYHOro YHIBEpPCUTETY YKPQIHM «(KUMIBCbKUM  MOAITEXHIYHUM
IHCTUTYT imeHi Irops Cikopcbkoron. AetaasHilue: https://kpi.ua/code

Hopmu eTnyHOi noBeAiHKM

HopMm eTn4HOI MOBEAIHKM 3A00YBQNIB BMLLIOI OCBITH | MPALLIBHUKIB BU3HAYEHI Y PO3AIAI
2 Koaekcy 4YecTti HAUIOHOABHOIO TEXHIYHOro YHiBepcutety YkpaiHm «KUIiBCbKMM
MOAITEXHIYHUM IHCTUTYT imeHi Irops Cikopcbkoron. AetasbHiLue: https://kpi.ua/code

[MpoueAypa OCKAPXXEHHS PE3YAbTATIB KOHTPOABHMX 3QXOAIB

3A00yBQYi BMLLIOI OCBITM MQAKOTh MOXXAMBICTb MOPYLUMTH OyAb-SKE MUTAHHSA, SKEe
CTOCYETHCA MPOLEAYPU KOHTPOABHMX 3AXOAIB TA OYiKYBATH, LLLO BOHO OYyAE€ PO3IASIHYTO
3riAHO 3 HaNepeA BUZHAYEHUMM MPOLLEAYPAMM.

8. BMAU KOHTPOAIO TA PEUTUHIOBA CUCTEMA OLLIHIOBAHHS PE3YAbTATIB HOBYQAHHS
(PCO)
[TOTOYHMI KOHTPOAb
PeutuHr CTyA€HTa 3 KPEAMTHOIO MOAYAS CKAGAQETLCS 3 OQAIB, SKi BIH OTPUMYE 3Q:



1) po60OTYy HQ MPAKTUYHMX 3AHATTAX (3ABAQHHS B 30LLIMTI);
2) BUKOHQHHS rpadhiqyHMX poobIT;
3) MKP;
4) PIP;
5) 300X04yBAAbHI BaAM.
Cucrtema penTMHroBnx 6aais
1. MPAKTHUYHI 3QHATTA.
1.1 30WMT 3 MPAKTUYHUX 3AHATh (3AAQYHMK), (yCboro 25 6aais).

Ha NpakTM4YHMX 3QHATTAX CTYAEHTM MPALIOIOTH i3 30LLUMTOM, Y AKOMY BMKOHYIOTh
3ABAQHHS 3 5-TW TEM, KOXXHQ 3 KMX OLLIHIOETLCS MAKCHUMAABHO Yy 5 BQAAIB.
Cucrema perTnHroBux 6AAIB TQ KPUTEPRIM OLLIHIOBAHHS:

- MPABUAbHMIM PO3B’430K 30AQY 5 6aniB

—  HE3HQYHI MOMMAKM 4 6aam

— YQACTKOBE BMPILLIEHHS 30AQY T HE3HAYHI MOMMAKM 3 BaAm

- pPy6i MOMMAKM l...2 6aam
— HEBMKOHAHHS 0 6anis
Po6orta B 30LUMTI 3apaxoBaHA (Y min)* 15 6anis

1.2. TpagpivyHi poboTH.
Ha fpaKTu4HUX 3QHATTSX | B XOAI CAMOCTIMHOI pOBOTH CTYAEHTU BMKOHYIOTb 5
rpachidHmX PoBIT (ycboro 40 6AAIB):
. «3aMIiHQ MAOLLMH npoeKLimny - 8 OAAiB
2. «Po3pi3n npocrTin - 8 6aAiB
3. «Famka HaKMAHQ) - 8 BAAIB;
4. «Baan - 8 6aAis;

5. «TPOHUKAHHS OAMHAPHEN - 8 BAAIB.
Cucrema pentnHrobmx 6AAIB TQ KPUTEPRIN OLLIHIOBAHHS:

— [1OBHE CAMOCTINHE BUKOHAHHS 8 6aniB
- COMOCTIMHE BUKOHAHHS, HE3HAYHI MOMMAKM 7 GAAIB
— BMKOHQHHS 3 MOMMAKQMM, SKi BUMPABASIOTLCS A 5 ... 6 6aniB
4YOC KOHCYAbTALL 3 BUKAQAQYEM
— IPy6I MOMUAKM l...46aMm
- HEBMKOHAHHS 0 6anis
FpacbivyHi po6OTH 3QPAXOBAHI (3 min)* 24 6anm
1.3. PTP «(3'€AHQHHA) (yCbOro max 25 6anaiB) :
Cucrema pernTmHrosmx BAAIB TQ KPUTERIM OLIHKOBAHHS:
—  MOBHE CAMOCTINIHE BUKOHAHHS 23 ... 25 6anis
—  COMOCTIFIHE BUKOHQHHS, HE3HQYHI MOMMAKM 19 .. 22 6aam
~  BMKOHQHHS 3 MOMMAKOMM, SKi BUMPABASIOTLCA TMiA 15... 18 6aniB
4OC KOHCYAbTALLI' 3 BUKAGAQYEM
— ['py6l MTOMMUAKMU ... 14 6QAiB
—  HEBUKOHQHHS 0 6anis
15 6aniB

PIP 3apaxoBAHO (Y min)*
*30 yMOBUM HASBHOCTI BCIX KPECAEHMKIB
1.4 MOAYAbHQ KOHTPOAbHA PO6OTA. [1POTIrOM CEMECTRY HA MPAKTUYHUX 3AHSATTIX
MPOBOAMTLCS 2 KOHTPOABHUX POBOTU, KOXKHQA 3 IKMX OLLIHIOETLCS MAKCHMMAOABHO Yy 5 6aAIB,
TOBTO MAKCUMAABHO CTYAEHT MOXe oTpumaT 10 6aAiB.
1) «Touka, npaman;
2) «lloBepxHi» (TOYKM HQ MOBEPXHI);
Cucrtema penTnHroBux BAAIB TQ KPUTEPIN OLLIHIOBAHHS:

— [OBHQ BIAMOBiAb (HE MeHwe 90% noTpibHOI 5 6aniB
iHcbopmallii)
— [1OBHQ BIAMOBIAb (HE MeHWwe 75% rnoTpibHOI 4 6aam

iHQbopmadii), abo rMOBHA BIAMOBIAb 3 HE3HAYHUMM



MOMUAKAMMU

— HEMnoBHA BIAMOBIAb (HE MmeHLe 60% noTpibHOI 3 6aam
IHgbopmauii)
- MeHLe 60% notpibHoI IHgbopMaLlil 0..26aam

3a0x04yBAAbHI 6aAm.

CTYAEHTH, LLO CYMAIHHO BIABIAYBOAM AEKUjI TQ MPAKTHMYHI 3QHATTS TQ QKTMBHO
APALKOBAAM  HA  HUX, OTPUMYIKOTb AOAQTKOBO AO 10-u 3Q0XOYYBAAbHMX OQAIB AO
CEMECTPOBOrO PEUTUHTY:

— 30 CYMAIHHY POBOTY HQ AEKLLISIX 5 GAAIB;

— 30 CYMAIHHY pOBOTy HA MPAKTUYHMX 3QHSTTAX TAQ CBOEYACHMMI 3AXMCT rpaghidHMX
pobit 5 6aais.

CryaeHTH, O OpaAu y4QCTb B OAIMMIGAI 3 AMCLUMMAIHM (IHXEHEePHA rpadchika,
OTPUMYIOTb 3A0XOYYBAAbHI BAAM 3AAEXKHO BIA IX MO3UTUBHUX 3A0BYTKIB HQA LM OAIMIQAI

LTpacdcpHi 6aau.

Poborta, Ky CTYAE€HT 3AQB HEBYACHO (i3 3AMI3HEHHAM HA TuXAeHb | BirbLue) 6e3
MOBAXKHMX MPUYMH, OLIHIOETHCS 3 KOEDILIEHTOM 1/2.

MAKCHUMAAbHA CyMa BAAIB, Ky CTYAEHT MOXXe HabpaTtu, ckanaaae 100:

30LUmnT 3 [pacpiyHi KOHTPOAbHI 3 .| MakcumaabHA
QOXOYYBAAbHI :
APAKTUYHUX | POBOTH PIrP pPo6OTH 6arm cyma 6anis
3QHSTb
25 40 25 10 10 100

KareHaQpHUI KOHTPOAB (aTecTauin)

I ATecTauis 30 pe3yAbTATaMM 7 TUXKHIB HOBYOHHS CTYAEHT MOAKCMMOABHO MOXKE
Habpatn 43 6aam. CTYAEHT OTPUMYE (3APAXOBAHO) 30 PE3YABTATAMM MNEPLLOI aTeCTaLll
(8-41 TMXKAEHB), IKLLLO MOrO MOTOYHUM PEUTUHI CKAOAQE HE MEHLLE 25 BAAIB.

Il ATecTauis 30 pe3yAbTQTaMM 13 TMXKHIB HAOBYQHHS CTYAEHT MAKCUMOABHO MOXXE
Habpat 78 6aniB. Ha apyrivt atecTauii (14-11 TUXKAEHb) CTYAEHT OTPUMYE (3APAXOBAHOY),
AKLLLO MOrO MOTOYHMU PEUTUHT HE MEHLLIE 45 BAAIB.

3aaik

AAS OTPUMAHHS 30AIKY (QBTOMATOM) HEOBXIAHO MATK HE meHLLIe 60 PENTUHIOBUX

OaAiB. AAS LbOrO BCi 3ABAAHHS MQIOTb BYTHM BUKOHQHI TA MO3UTUBHO OLLIHEHI:
— 30LLIMT i3 MPAKTUMYHMX 3AHATb — HE MEHLLIE 15 BGAAIB;
— AALBOM rPADIHHMX POBIT - HE MEHLLIE 24 BAAIB;
— PIP - He meHLue 15 6aniB.
OTPUMQHI PENTUHIOBI BAAM MEPEBOAITLCS B OLIHKM:

PeutmHrosi 6aAm TOAAMLIMHA OLIHKA
95-100 BIAMIHHO
85-94 AYKE AOBpe
75-84 A06pe
65-74 30AOBIABHO
60-64 AOCTQATHbO
<60 HEe30A0BIAbHO
HeBUKOHAHHS YMOB AOMYCKY AO
CeMeCTPOBOro KOHTPOAK HE ACMyLLIEHO

CTYAEHTH, 9Ki HAMNPUKIHLI CEMECTPY MQAIOTb PEUTMHI meHLLe 60 BaaiB, a TAKOX Ti,
LLLO XOYYTb MIABULLIMTH OLLIHKY, BUKOHYIOTb 3AAIKOBY POBOTY.

CTyA€HTH, sKI MQAKOTb PEUTUHT MeHLe 40 ©6aaiB, AO BMKOHAHHS 3QAIKOBOI
KOHTPOABHOI pOBOTU HE AOMYCKAKTHCA.

bineT 3aAIKOBOI POBOTHU CKAQAQETLCS i3 ABOX MPAKTUYHMX 3AAQY 30 TEMAMM (PO3pI3n
APOCTI» TA «(3AMIHQ MAOLLUMH MPOEKLIN), BUKOHAHHS KOXHOI 3 SKMX OLIHIOETHCS
MAKCHUMAABHO y 10 BQAIB.

Cucrema penTHrosmx 6AAIB TQ KPUTEPRIM OLLIHKOBAHHS 3AAIKOBOI PO6OTU:




(BIAMIHHO)- MOBHE [PO3B'3YBAHHS 30AQY, AOTOMMAHHS
YMOB OCDOPMAEHHS
(AOBPEN - HE3HAYHI MOMMAKM
((30AOBIABHO) - 30AQYI BUKOHAHI 3 MOMMAKAMM, QAE HE
MEHLLIE, HXX Ha 60%
(HE3AAOBIABHO) - 30AQY HE BMKOHAHI, QB0 BUMKOHQHI
MEHLLIE, HXX Ha 60%

Yci nonepeaHi 6aAN, OTPUMAHI CTYAEHTOM NPOTAromM

Len peuTUHroBMmu 6AA € OCTATOYHUM.
PeutuHrosi 6aAm NepeBOAITbCS B OLIHKM:

19-20 6QAiB

16-18 6QAiB
12-15 6aniB

0-11 6aAiB

CeMecTpy, aHYAIOIOTbCS i

30’\”@%’0%%'1? OAbHA PeuntmHrosi 6aam TPAAMLIMHA OLIHKQ
19-20 95-100 BIAMIHHO
17-18 85-94 AYKe n0bpe
16 75-84 A0Bpe
13-15 65-74 30AOBIAbBHO
12 60-64 AOCTATHbLO
0-11 1160 HEe3QAOBIABHO
He BMKOHQHHS YMOB He BMKOHQHHS YMOB He AOMYLLLEHO

Po6o4y nporpamy HABYAAbHOI AUCLLUNAIHK (CUAQBYC):
CKAQAEHO Npodbecop, AOKT. TEXH. HAYK, Npodbecop, BaHiH B.B.

CT. BUKAOAQY OBcieHko ALl.

YXBAAEHO KAMDEAPOK HAPUCHOI FrEOMETPII, IHXKEHEPHOT TA KOMMN'IOTEPHOI rPAdoiKM (MPOTOKOA

Ne 8 Bia 15.06.2022)

MoroAXeHo METOAMYHOID KOMICIEKD IHXEHEPHO-XIMIMHOTO doaKyAbTETY (MPOTOKOA Ne 10 BiA

24.06.2022)



