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YKpaiHcbKa

K.m.H. Anximosa CeimaaHa MuKonaisHa,

KepiBHUKa Kypcy /
BUKNAgadiB

KoHMakmHul menegoH: +380674045083, e-mail: alkhimova.svitlana@Ill.kpi.ua

Po3mileHHA Kypcy MocunaHHA Ha gUCTaHLiMHMIA pecypc Google classroom:

https://classroom.google.com/c/MTQ3MjU2NjkwNjM2

Mporpama HaBYaNbHOI AUCUMUNNIHK

1. Onuc HaBYaJILHOI AUCHMILUIIHM, ii MeTa, NpeAMeT BUBYAHHA Ta pe3y/ibTaTU HABYaHHA

Hucruriina «O0poOka MeIMUHUX 300paXKeHby HAJEKHUTh 10 UKy mpodeciiinoi miarorosku (Bubipkosi
OCBITHI KOMIIOHEHTH 3 (aKyJIbTeTChKOro / kadenpaapHoro KaTajoriB) HaB4alIbHOTO IUIAHY MiJITOTOBKH
Maricrpa.

IIpeaMeToM HABYAJBHOI AUCHUIUIIHM € CHUCTEMa 3[aTHOCTEH Ta yMiHB 13 PO3POOKH Mporpam Jyis
MPOBEJIEHHsT 00POOKH MEIUYHHUX 300pa)kKeHb, 10 HEOOXITHI i yac BUKOHAHHS OOOB’SI3KiB, BHPOOHUYIMX
(GbyHKIIN Ta TATTOBUX 3a7a4 MIsTIbHOCTI (paxiBIsl; MPAKTHYHI HABUKU CTBOPEHHS aJITOPUTMIB 1 IPOTpam st
PO3po0KH POOOUHX MOYIIIB IPOTPAMHOT0 3a0e3MedeHHsT 00pOOKH MEAMYHUX 300paKEHb.

MeTo10 HABYAJIBHOI AUCHMILIIHM € (QOPMYBaHHA y CTYJEHTIB I[UIICHOTO YSBIEHHS MpPO OOpOOKY
MEIMYHUX 300pakeHb, MIATOTOBKM iX 1O yd4acTi B CTBOPEHHI NOBHO(YHKLIOHAJBHHUX TrpadiyHUX
MPOrPaMHUX 3aCTOCYHKIB OOpPOOKM MEAMYHHMX 300pakeHb Ul PI3HUX Taldy3ed MEIHUIMHHU, PO3pPOOKH
MIPOrpPaMHO-AJITOPUTMIYHOTO Ta MaTE€MaTUYHOI'O 3a0€3MEYEeHHsI PI3HUX MOJYJIB TaKUX IPOrpaMHUX
3aCTOCYHKIB Ha OCHOBI alNTOPUTMIB Ta METOMIB KOMIT IOTEpHOI Tpadiku Ta HPpPOBOi 0OpOOKH
300pakeHb.

IIporpamui pe3y.1ibTaTH HABYAHHS.

CryieHTH miciis 3aCBOEHHS HABYAJIbHOI JUCHUIUIIHU MatOTh HA0yTH HACTYIIHI KOMIETEHTHOCTI.

InTerpajbHi KOMIIETEHTHOCTI
IK 31aTHICTH PO3B’sA3yBaTH 3a]1aui JOCIIIHUIILKOTO Ta/abo iHHOBAIIIHOTO XapakTepy y chepi
KOMIT IOTEpPHUX HAYK.
3arajbHi KOMIIETEHTHOCTI
3K 2 3paTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIlisX.
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3K 5 3paTHiCTb BUYMTHUCS i OBOJIOIBATH CyYaCHUMH 3HAHHSMHU.
CheuiajbHi ((paxoBi) KOMIIETEHTHOCTI
CK 13 3naTHiCTh 3aCTOCOBYBAaTH METOJH 1 3aCO0M aHaIi3y Ta CTBOPEHHS Bi3yaJIbHUX 300paKeHb
BHYTPIIIHIX OpraHiB 3 METOIO MPOBEACHHS KIIIHIYHOTO aHaMI3y 1 MEAUYHOTO BTPYYaHHS
CryneHTH micisi 3aCBOE€HHS HABYAIBHOI JUCHUIUIIHM MarOTh NMPOJEMOHCTPYBATH HACTYIHI MPOTpaMHi
pe3yJIbTaT HaBYAHHS
PH2 Maru cremniami3oBaHi yMiHHS/HAaBUYKH pO3B’SI3aHHA MPOOJIEM KOMIT IOTEPHUX HayK,
HEOOX1/IHI JIsl MPOBEACHHS JOCIIIKEeHb Ta/a00 MPOBaKEHHSI 1HHOBALIHHOI MisITBHOCTI 3
METOIO PO3BUTKY HOBHUX 3HaHb Ta MPOLEIYD.
PH 6 Po3po6naru KoHIENTyaabHy MOJIeb iHPOpMaIliiiHOI 200 KOMIT IOTEPHOT CHCTEMHU.
PH 11 CrBoproBaTi HOBI QJITOPHUTMHU pO3B’sI3yBaHHS 3a7ad y cdepi KOMIT'IOTEPHHX HayK,
OIIIHIOBATH 1X €()eKTUBHICTh Ta OOMEKEHHSI Ha X 3aCTOCYyBaHHS
PH 16 BuxonyBartu gociipkeHHS y cepi KOMIT IOTepHUX HayK.
PH 21 BukopucToByBaTH TEXHOJOTi] OOYHCIIOBAILHOTO 1HTENEKTY TMPH PO3poO0Ill CUCTEM
NPUNRHATTA PillIeHb Ta IHTEJICKTYaTbHUX 1HQOPMAIIITHUX CUCTEM
PH 23 3acrocoByBaTtu NpHKIaJHE MpOrpamMHe 3a0e3NedyeHHs KOMITIOTEPHOI0 MOJENIIOBAHHS Ta
00pOOKHM NaHWX, METOAM PO3MOAIICHOTO MOJCITIOBAHHS CKIIATHUX OO0 €KTIB 1 CHCTEM,
IHTeNeKTyaldbHI OOYHUCIEeHHA n7s O0OpoOJeHHS BEIMKUX JaHUX, MPOEKTyBaTH Ta
MPOTPAMHO pealli3oByBaTH METOAN KOMITIOTEPHOT 00pOOKH BEIHKHX 32 00CSATOM JaHUX.

2. IlpepekBi3uUTH Ta NOCTPEKBI3UTHU JUCLHMILIIHYU (Miclle B CTPyKTYpPHO-JIOTi4Hili cxeMi
HaB4YaHH4 3a BiNOBiJHOI0 OCBITHbBOIO NPOrpaMox0)

IIpepexBizuTu. HapuanpHa gucHumiiHa Ha AUCHUILIIHAX 3 MIATOTOBKU «OakamaBp» 31 CHEliadbHOCTI
122 «Komm’toTepHi Hayku» 3a crnemiamizaniero «lHdopmariiiini TexHosorii B Oioyorii Ta MeIULUHI»:
«Teopis OiomenuuHuX curHaliB», «Teopis HMOBIpHOCTEH, WMOBIpHICHI TpoLecH 1 MaTreMaTHYHa
CTaTHCTHKa», «MaTeMaTHuIHui aHawi3», «AJTOpUTMI3allis Ta MporpaMyBaHHs», «[IpoekTyBaHHS Ta aHaJi3
O0YHCITIOBATEHUX ATOPUTMIBY, «O0'€KTHO-OPIEHTOBAHE TIPOTPAMyBaHHSI».

MocTpexBizuTn. HapuanbHa aucuuiutiHa 3a0e3nedye HACTYNHI TUCHHIUTIHHA: «AHAT3 MEIMYHHX
300paXkepy»; a TaKOX € OCHOBOIO I MIATOTOBKHM MAariCTEPChbKUX IUCEPTAIlid 3a CIEMIaJbHICTIO Ta B
MOAAJIBIIIM MPAKTHYHIK poOOTI 32 PaxoMm.

3. 3MicT HaBYaJIbHOI AUCHMILIIHA

Po3ain 1. O0poOka 1aHuxX MeAUYHHUX 300pakeHb

Tema 1.1. Berym 10 poO0TH 3 JaHUMU Ta ANTOPUTMIB 0OPOOKH MEAMYHHX 300paKEHb
Po6ora 3 gaaumu 111 00poOKHM MeTUIHUX 300pakeHb, OCHOBHI €Tani 00pOOKH METUIHUX 300paKeHb,
aJTOPUTMU AJ1s1 0OPOOKH MEAMYHUX 300paKEHb.

Tema 1.2. ITlikcenHi onepartii HaJ MEAUIHUMH 300paKEHHSIM
[TikcenHi mepeTBOPEHHS, X MPU3HAYEHHS, METO HAJaHHS IMPO30POCTi MiKCeIaM 300paXeHHs, METOT
KOJIBOPOBOT'O MOJEIIOBAHHS, METOJ [IIaXOBOT JTOIIKH, JIOTIUHI omepartii HaJ 300paXeHHIMH, apuhMeTHIHI
orepariii Hast 300paKeHHIMH.

Tema 1.3. T'icrorpamHi nepeTBOpEeHHS MEIUYHUX 300pakeHb
Icrorpama 300paskeHHs, KOHTPACT 300paKEeHHS Ta IiCTOrpaMHi MepeTBOPEHHs, TiCTOrpaMHi IEpEeTBOPEHHS
MeIMYHUX 300pakeHb («BIKHO/piBEHBY Olepallii, HopMaizalis, OiHapu3allis, iIHBEpCisi Ta eKBajIi3alis
300pakeHHS).

Tema 1.4. DinbTpaliiss MEAUYHUX 300pAKECHD
BusnauyeHHs ¢inbrparii 300pakeHHs, TEOPil JTIHIHHUX CHCTEM 1 JIiHiiHA GiTbTpalis 300paKeHb, II00aIbHa
TiHiHA QinbTpamis 300pakeHHS, JIOKAIbHA JiHiitHa (iTbTpamis 300paskeH s, SApo (iTbTpa. 3rIamKyodi
hineTpH, QITBTPH MiOBUIIEHHS KOHTPACTY, JUCKPETHI qUQepeHIiaabHi oepaTopy BU3HAUYCHHS TPaHUIb Ha
300pakeHHi. JlokanpHa HemiHiHA QinbTpanis 300pakeHb, HelliHiiHI paHroBi QiTBTPH, MaTEMaTHIHA
Mopdoutoris.

Po3ain 2. BusHaueHHs Ta Bizyadizaunis 00’€KTiB MeINYHUX 300paKeHb

Tema 2.1. BuzHaueHHs Ta Bi3yai3amis JBOBUMIPHUX MEIUYHUX 00’ €KTIB

[ToHsTTS cerMeHTalii MeIMYHUX 300pakeHb, Kilacu(ikallis METOJIIB CErMeHTallil MeIUUYHUX 300paXKeHb,



Bi3yauizamisi pe3yJbTaTiB CErMEHTAIli] 300pakeHb, 30epeKeHHS Pe3yIbTaTiB CErMEHTAIlii 300pakeHb.
Metoau cerMeHTallii MeTUIHNX 300pakeHb, 3aCHOBaHI Ha (DOPMyBaHHI OJHOPITHUX JUITHOK: METOL
MOpPOTOBOT (PiMBTpaIlii, METO] KIIaCTepH3aIllii, METO BUPOIIYBaHHA AIITHOK. MeToIn CerMeHTAaIlil MeITIHIX
300pakeHb, 3aCHOBAHI Ha MOITYKY TPaHMIIL: allTOPUTM pizHUII 3a ['aycom, anroputm Map-Xinaper,
JIeTeKTOp rpaHuilb KeHHi, aIropuT™M HalMEHIIIOTO OTHOPITHOTO CETMEHTA, aCHMIILOBYBAHOTO SIIPOM,
MO/IeJIb AKTUBHUX KOHTYPIB. AJIbTEpHATHBHI METO/IM CErMEHTAllli MEIUYHUX 300paKeHb: METO
BOJIOPO3/LIIIB, METOJI 3 Teopii rpadiB, BUKOPHCTaHHS BEWBIIET-IIEPETBOPEHb, BAKOPUCTAHHSI HEHPOHHUX
MEpEX.

Tema 2.2. ['eomeTpHuyHi MepeTBOPEHHS MEIMYHUX 300paKeHb
I'eomeTpuuHi mepeTBOpeHHs 300pakeHsb, X TPyIH JOCTIHKEHHS, OMHOPiAHI KoopanHaTH. JKOPCTKI MaTpUdHi
MTO/TaHHS TEOMETPUYHUX MTEPETBOPEHB 300pakeHb, adiHHI MAaTPpUUHI MOJAHHS TE€OMETPUYHUX TTEPETBOPEHD
300pakeHb, MPOSKTUBHI MAaTPU9HI IOJAHHS T€OMETPHYHIX IIEPETBOPEHB 300paXeHb, HETIHIHHI MAaTPUYIHI
MTOJTAaHHS TEOMETPUYHUX NIePETBOPEHD 300pakeHb. CKIlagHa TBOBUMIpHA TPAHCIISALISA, CKIIATHAN
JIBOBUMIipHHIA TTOBOPOT, AOBLUTHHUI TBOBUMIPHHI MMOBOPOT HABKOJIO OCi 00epTaHHS, 3arajibHe TBOBIMIipHE
MacuTabyBaHHS BiTHOCHO HEPYXOMOI TOUKH. BToprHHa nuckpeTn3anist 300paxeHb, IHTEPIIONSLis
300pakeHb.

Tema 2.3. BusHaueHHS Ta Bi3yasli3allisi TPUBUMIPHUX MEAMYHUX 00’ €KTIB
BisyasnbHa oriHka 00’ €My, 0araToIUIONMHHE IEPETBOPEHHS, BUTHYTE NEPETBOPEHHS IUIOIIMHH, OCHOBHI
MIZXOIU 10 PEHICPIHTY 00’ €My B MEIUIIMHI, IOBEPXHEBUI PEHACPIHT 00’ €My, BOKCEIHUI PEHAEPIHT 00’ €My,
(dbopMyBaHHsI 3pi3iB TPUBUMIPHOT MOJIENTi B JIOBUIBHIH TUIOLIHHI.

Tema 2.4. MynbTuMOaTbHA Bi3yasizarlis
[ToHATTS MyTBTUMOIANBHOI Bi3yalli3allii, peecTpallisi MyJIbTUMOIATBEHOTO 300paXKeHHS, MYJIbTUMOJATEHIH
PEHIEPIiHT, METOA CYyMapHOTO PO3IIOAUICHHS KOJIBOPIB, METOI TIOABOEHHS 300paskeHHs, METOJ IIIaX0BOT
JTOIITKH, METO/T aTh(a-KOMIIO3HIII.

4. HaB4yaJsbHI MaTepia/iM Ta pecypcu

baszoBa

OO0pobka meanmuHux 300pakeHb. PoboTa 3 AaHMMHU Ta anrOpUTMU sl OOpPOOKHM METUYHHX
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XHYVYPE, 2021. - 124 c.
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Haxoueunwuit A. 1. OO0pobka curHaimiB : HaBY. MOCi0. / A. 1. Hakoueunwit, P. 1. Craxis, P. A.
Haxoneunwii ; Han. yH-T «JIpBiBCchKa momiTexHikay. — JIbBiB : Pactp-7,2017. — 217 c.

Anximosa, C. M. MynbTuMO/jalIbHI IEPETBOPEHHS MeIUUHUX 300paxkeHs / C.M. AnximoBa //
[lepcniekTHBHBIC HHHOBAIIMY B HayKe, 00pa3oBaHuH, Mpon3BoAcTBe U Tpancmopte ‘2010 : COopHUK
HAaYYHBIX TPY/IOB [0 MaTepraaM MeXyHapOJHOH HayYHO-IPaKTHUECKOH KoHpepeHuun. — Onmecca :
Yepuomopse, 2010. — T. 15. - C. 5-10.

CanbHikoBa, O. C. /[ilarHOCTUYHI MOKIMBOCTI MYJIbTUMOJAIBHUX 300paXkeHb (OIS JIITepaTypH)
[Enextponnmii pecypc] / MedicLab.com.ua Menumuackwuii moptan : [caiir] / O.C. CanbHikoBa, B.1.
Pynung, C.C. Makees, K.O. Pobak ; [HctutyT Helipoxipyprii iM.akaa. A.Il. Pomonanosa AMH
VYkpainu, Kuis. — Pexxum noctymy: https://mediclab.com.ua/index.php?newsid=18658 (01.08.2022) .
— Hasga 3 expany.

By3zosckwuii, O. B. KomnbrotepHast 06padotka nzobpaxenuii / O.B. Byzosckuii, A.A. Bonnak, M. X.
Moxammen Pymu. — K. : KopHiiiuyk, 2001. — 180 c.

Bypsix M.I1., Bopouryk P.C. BokcenbHOe aHATOMHUYECKOE MO/IETUPOBAHNE BHYTPEHHUX OPraHOB
yenoBeka. // KniHiuyHa aHaToMis Ta onepatuBHa xipypris. — 2006. — Tom 5. — Ne4. — C.115-118.
Bonnuna, H. H., Kanmerukos, A. C. CpaBHUTEIBHBIN aHAINA3 aIrOPUTMOB (MIIBTPALIMN METUIIMHCKUX
n3o0paxxenuii // Bectauk HTY «XIT». — Xapskos: HTY "XIIN". —2012. — N. 38. —c. 14-25.
Handbook of Medical Image Processing and Analysis / Edited by Isaac Bankman. — [2nd ed.]. — San
Diego, United States : Elsevier Science Publishing Co Inc, 2011. — 1000 p.

Dougherty, G. Digital Image Processing for Medical Applications / Geoff Dougherty. — Cambridge,
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Indopmaniiini pecypcu

DICOM: [Enextponnuii pecypc]. — Pexum goctymy : https://www.dicomstandard.org/
DICOM Standard Browser by Innolitics: [Enektponnuii pecypc]. — Pesxxum moctyry :
https://dicom.innolitics.com
DICOMLookup : Quick access to common DICOM information: [Enextponnnii pecypc]. — Pexxum
noctymy : http://dicomlookup.com/
SPIE Digital Library: [Enektponnuii pecypc]. — Pexxum noctymy : https://www.spiedigitallibrary.org/
HaBuyanbHUIA KOHTEHT
5. MeToAMKa onmaHYyBaHHSA HaBYaJ/IbHOI AUCHUILIIHU (OCBITHBOIO KOMIIOHEHTA) i
CaMOCTiiiHa po60Ta CTyAeHTa
Jlekmii

Jlexmisi 1. Betyn 10 00po0Kku MeTHYHUX 300paskeHb
Humanns, wo posenadaomoca:
1) pobota 3 aHUMH 11t 0OPOOKH MEIMYHHUX 300paXKeHb;
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2) OCHOBHI eTanmu 00pPOOKH MEAMYHUX 300paKEHb;
3) anroputMu U1 0OPOOKH MEAWIHHUX 300paKEeHb.
Jlimepamypa:
ocHoBHa — [2 (C. 7-12); 5(C. 73-125)];
nonatkosa — [2, 12, 15-18, 20].
3asoannsn na CPC:
BUBYUTH KOHCIICKT JICKIi{; BU3HAYUTH OCOOJIMBOCTI POOOTH 3 NaHUMHM JUISi NPOBEICHHS OOpPOOKH MEANYHUX
300pa)keHb; 3HaTH OCHOBHI eTany 00poOKH MeJUYHHUX 300pakeHb Ta BiIIOBIIHI IM alTOPUTMHU.
Jlexkuis 2. IlikcenHi onepanii Hag 300pakeHHAMH
Iumanna, wo po32na0amec:
1) mikcenHI MepeTBOPEHHS, iX MPU3HAYCHHS;
2) MeToJ HaJaHHs [IPO30POCTI MiKcenaM 300paXKeHHS;
3) MeToJ KOJIbOPOBOTO MOJICITIOBAHHS;
4) MeToj m1axoBoi JIOIIKH;
5) noriuHi onepauii Hag 300paKEHHIMHU;
6) apudmernuHi oneparii Hax 300paKESHHIMHU.
Jlimepamypa:
ocaoBHa — [1 (C. 7-13); 2, 4];
nonatkosa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYNTHA KOHCIEKT JIEKIlii; 3HATH OCHOBHI BUAM aib(a-3MIITyBaHHS; BH3HAYWUTH OCHOBHI NPHU3HAYCHHS IS
3aCTOCYBaHHS METOAa MLIaXOBO{ JIOIIKH; CTBOPHTH HPHKIAIM CXEM, L0 MOXYTh BHUKOPUCTOBYBATHUCS IIPH
BHKOHAHHI JIOTIYHHUX OTepalliif epeTBOPEHHS 300pakeHb.
Jlexuis 3. I'icrorpamui nmepeTBopeHHsI.
Humanns, wo posenadaromoca:
1) ricrorpama 300pakeHHs;
2) KOHTpacT 300paXCHHS Ta TiCTOTPaMHi TIEPETBOPEHHS;
3) ricTorpamHi MepeTBOPSHHS MEINIHUX 300pakeHb («BIKHO/PIBEHBY Omeparllii, HopMaisallis, OiHapu3alris,
iHBepCis Ta eKBaji3allis 300pakeHH).
Jlimepamypa:
ocHoBHa — [1 (C. 13-17); 4 (C. 148-175), 51;
nmomatkoBa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYHMTU KOHCIIEKT JICKIIii; BU3HAYUTH MOHITTSA TUHAMIYHOIO Jiama3oHy 300pa)KCHHs; PO3IIISIHYTH 3aJIC)KHICTh
HaXWIy KpUBOi (PYHKIIT MEPETBOPEHHS Ta BHIO3MIHM 300pa)KCHHS MPH MPOBEICHHI «BIKHO/PIBEHBY OIEpaIliil;
BU3HAYUTH OCHOBHI €Tamy ajropuTMIiB INpH TICTOTPaMHHUX IIEPETBPOPEHHSX «BIKHO/pIBEHB» oOllepallii,
HOpMaizanii, 6iHapu3aii, iHBepcii Ta exBasi3anii 300pakeHHsI.
Jlekuis 4. @inbTpanisa 300pakeHb.
Iumanna, wo po32na0amec:
1) BusHaueHHS QinmbTparii 300paxeHH;
2) Teopii MHIKHUX CHCTEM 1 JiHiIiHA QITBTpaIlis 300paxKeHb;
3) rnoOanbHa JiHiMHA QiabTpaLis 300paXKeHHS;
4) nokanbHa JiHIHHA QiTBTpalis 300paxkeHHs, 1apo QinbTpa.
Jlimepamypa:
ocnoHa — [1 (C. 18-26); 3, 4(C. 228-322, C. 331-402); 5 (C. 64-80)],
nonatkoBa — [8, 9, 14].
3asoannsn na CPC:
BHUBYHTH KOHCIICKT JICKI[il; BUBYUTHU MOHATTS (HUIBTpALii Ta MOHATTS (QUIBTPALis SIK MEPETBOPSHHS (PYHKIIT IBOX
3MIHHUX; PO3TJSIHYTH MPUHLUI CYIEPIO3ULii Uil JIHIHHUX CHCTEM; BH3HAYMTH OCHOBHI IOJIOXKEHHS TEOpii
JHIHHUX CHCTEM, IO CTOCYIOThbCSs JiHIMHOI (inbTpanii 300pakeHb; BCTAHOBHUTH, sIKa CUCTEMa HA3HUBA€ETHCA
MIPOCTOPOBO-iHBAPiaHTHOIO, Ta SKMMH BOHA BOJIOJI€ OCOONMBOCTSAMH; PO3TIIIHYTH (ITBTpaIlifo SK BigNOBiOh
cucreMu Ha ¢yHKUito Jlipaka (iMImyJIbCHa XapaKTEPHCTHUKA CIIOTBOPEHb B CHCTEMI); PO3TITHYTH MaTeMaTHIHUI
amapar TpoBeleHHS TNo0anbHO (inbTpamii 300pakeHb; pPO3MISHYTH OIEPAalil0 JUCKPETHOI 3rOpPTKU Ta
ocobnuBoCTi ii MpOBeIeHHS B paMKax JIOKaJIBHOT JIIHIHHOT (inbTpartii.
Jlexuis 5. JlokanabHi diniiini GpinbTpu MeTUIHUX 300paKeHb.
Humanns, wo posenadaomoca:
1) s3rmamxyrodi GimeTpH;
2) GinbTpH NiABHIICHHS KOHTPACTY;
3) nmuckpetHi AudepeHIiabHi ONepaTOPH BU3HAYCHHS TPAHUIh Ha 300pakeHHI.
Jlimepamypa:
ocHoBHa — [1 (C. 18-26); 3, 4(C. 228-322, C. 331-402); 5 (C. 64-80)],
nomatkosa — [8, 9, 14].
3asoanns na CPC:
BUBYUTH KOHCIIEKT JIKIi{; BCTAHOBUTH OCOOJIMBOCTI MPOBEACHHS MPOTPaMHO-aJITOPUTMIYHOT peanizalii JIoKaJbHOT
JHIAHOT QinpTpanii 300paXKeHHs; BMITH pO3paxOBYBaTH S/Ipa Pi3HUX THIIB JIIHIHHUX (iAbTPIB; 3HATH OCOOIMBOCTI



BIUIMBY KOKHOTO 3 THIIIB JIIHIIHUX (UITPIB Ha KIHIEBUI pe3ysbTaT MpoBeAeHHs (QinbTpaiii MeqUIHUX 300paKeHb;
3HATH MOXJIMBOCTI Ta Pi3HI MiJIXO1 NPOBEICHHS JOKAILHOT (PiIbTpallil Ha TPaHMIX 300paKEHHS.
Jlexuis 6. Hexiniiina ¢iasTpanis Ta MaTemaTiuaa Mop(oJ10risi METHYHUX 300paskeHb.
Tumanns, wo poszenadaromucs:
1) noxanpHa HemiHilHa (UIBTpaLis 300paXkeHb;
2) HeniHilHI paHroBi QIILTPH;
3) wmaremaTHyHa MOP(OIOTis.
Jlimepamypa:

ocHoBHa — [1 (C. 18-26); 3, 4(C. 228-322, C. 331-402); 5 (C. 64-80)],

nomatkosa — [8, 9, 14].
3asoanns na CPC:
BUBYUTH KOHCIIEKT JIEKI[i{, BU3HAYMTH OCHOBHI BIAMIHHOCTI HEJiHIHHOT (inbTpamii Mo BiJHOIIEHHIO IO JiHIHHOT,
BCTaHOBUTH OCOOJIMBOCTI MPOBEJCHHS IPOTrPaMHO-aJIrOPUTMIYHOT peanizauii HediHidHOT paHroBoi ¢inbTparii
300pa)KeHHSI; 3HATH MOXKJIMBOCTI Ta Pi3HI MiAXOAM MPOBEACHHS Olepalliii MaTeMaTHYHOT MOpQoIIOTil 300paskeHHsI.

Jlekuist 7. CermeHTanis 300pa:keHb.

Humanus, wo posenadaromvcs:

1) TOHATTA cerMeHTallii MEIUIHNX 300paKeHb;

2) xiracugikalis METOIiB CerMEHTAaIlii MEIUIHUX 300pakKeHb;

3) Bi3yamizaris pe3ynpTaTiB cerMeHTaii 300pakeHp;

4) 30epeXeHHS pe3yNbTaTiB CerMeHTallii 300paKeHb.

Jlimepamypa:
ocHoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nonatkosa — [2, 12, 15-18, 20].

3asoannsn na CPC:

BUBYHUTH KOHCICKT JICKIIii; PO3IJITHYTH OCHOBHI Kiacu(ikailii METOMiB CerMeHTaIlii Ta BCTAHOBHTH OCHOBHI

NPUHLIWIN, HAa SKAX BOHU TPOBOJSTHCS; PO3IVITHYTH OCHOBHI BIIACTUBOCTI 300paKeHb, IO HEOOXiTHI Juist

BU3HAYCHHS TPaHWIb Ha 300pakeHHI (3B’SI3HICTH CYCITHIX IIKCETIB, ITOJOXCHHS BITHOCHO 3aJaHOl MiNISTHKH,

TOBIIMHA BiJIOOpa’keHHs) Ta JUIs BU3HAYCHHS JUITHOK Ha 300paxkeHH] (KOJIip, MPpo30picTh); BUBYUTH OCOOIMBOCTI

nporpamMHoOi peamizaiii BiloOpakeHHs pe3yJbTaTiB CErMEeHTalii MIISIXOM BiOOpa’keHHS! TPaHUIb 3HAWICHUX

IOUITHOK Ha JaHUX IMOYAaTKOBOTO 300paXeHHS Ta MIIAXOM HPEICTaBJICHHS CETMEHTOBAHMX AUISHOK Pi3HHMH

KOJIbOpaMH; PO3TISIHYTH CHEIiaTi30BaHi CTPYKTYpH Ui 30epeKeHHs pe3yabTaTiB CeTMEHTAllli: JIiHIHHI CITUCKH,

MapKOBaHi Mamy, KBaJpaHTHI JepeBa, TaONWIll BIACTHBOCTEH; BHBUMTH OCOOJIMBOCTI IporpamHOi peaiizarii

CICIATI30BAHUX CTPYKTYP, IO 3aCTOCOBYIOTHCS JIJIsl 30€PESIKEHHS PE3YJIbTaTiB CETMEHTAITII.

Jlexuis 8. MeToau cermeHTanii 300paskeHb, 3aCHOBaHi Ha GOPMYBaHHI OJHOPITHUX TLIAHOK.
Tumanns, wo poszenadaromocs:

1) OCHOBHI 3acaJii METO/IiB, 3aCHOBAaHNX Ha (HOpMYBaHHI OJHOPITHIX MiTSHOK;

2) wMerox moporoBoi (GiapTparii;

3) wMeron KiIacTepu3aliii;

4) MeTox BUPONIYBaHHSA AUISHOK;

5) BIACTHBOCTi, IKUMH MAaIOTh BOJOIITH BiICETMEHTOBAHI AIJITHKH 300pakeHHS.

Jlimepamypa:
ocHoBHa — [1 (C. 27-42); 4(C. 812-904); 5(C. 81-112)];
nonatkosa — [2, 12, 15-18, 20].

3asoanns na CPC:

BUBYUTHA KOHCIICKT JICKIi, BUBYHMTH OCOOJHBOCTI MPOrpamMHOI peami3allii OCHOBHHX CTPYKTYp, IO

3aCTOCOBYIOTBCS ISl 30CpE)KEHHS pPE3yJIbTaTiB CErMEHTAIllii METOJaMH, 3aCHOBaHUMH Ha (OpMyBaHHI

OJTHODIHUX JUITHOK; po3podutn UML-zmiarpaMu HpoekTyBaHHs a00 OJIOK-CXEMH aJITOPUTMIB IOPOTOBOi

¢inprpanii (anmropurm Omy, anroputM Hibrneka, anroputM TpPHKYTHHKA, alrOPUTM MaKCHMAJIBHOI E€HTpOTIii

Kamypa), kmactepusamii (IropuTM CerMeHTalil 3 BHKOPHCTaHHSAM KiacTepusamlii MeToJoM k-cepenHix),

BUPOIIYBAaHHS [UISHOK: HapOIIyBaHHS, pPO30UTTS, pPO3OUTTA-3MUTTS (QITOPUTM HAPOIIyBAaHHS IUISHKH 32

3HAYCHHSM DIBHS CipOTO, aJTOPUTM HApOIYBAaHHS MUISHKH Anamca); BUBYHTH Ta po3iOpaTw Ha TpUKIAIi

BiJICETMEHTOBAHOTO 300paKEHHS BIIACTHBOCTI, SKIMH MAIOTh BOJIOJITH BiICETMEHTOBAHI JIITHKN 300paKCHHSI.

Jlexuis 9. MeToau cerMeHTAaNii 300paskeHb, 3ACHOBAHI HA MOIIYKY I'PaHUIb.
Tumanns, wo poszenadaromocs:

1) ocHOBHI 3acaay METO/IiB, 3aCHOBaHMX Ha MOIIYKY IPaHHILIb.

2) Meronu, siKi He OyJIM CrelialbHO PO3pOOIICHI JITsl CErMEHTAIlii, aJie I03BOJISIOTH 3HAXOUTH TPAHHUIII Ha
300pakeHHSX.

3) cmemianbHO PO3pOOIICHI METOIM [T OUTYKY TPaHUIlh HA 300paXCHHSX: alTOPUTM pi3HMII 3a ['aycom,
anroputM Map-Xinaper, eTektop rpaHuib KeHHi, anropuT™ HailMeHIIIOro O{HOPITHOTO CErMEHTa,
ACHMIJIbOBYBAHOTO SAPOM, MOJCIb AaKTUBHUX KOHTYPIB.

Jlimepamypa:
ocHoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nomatkosa — [2, 12, 15-18, 20].

3asdanus na CPC:

BUBYMTH KOHCIIEKT JICKIil; BHBYUTH OCOONMBOCTI TpOrpaMHOi peani3alii OCHOBHUX CTPYKTYp, IIO

3aCTOCOBYIOThCS ISl 30€peKeHHs pe3yNbTaTiB CerMEHTAallil METOJaMH, 3aCHOBAaHMMH Ha TOIIYKY TPaHHIb;



MpoaHaJIi3yBaTH METOAH, SIKi He OyJH CIleIiaibHO PO3pOo0JieH] ISl CerMEHTAllii, ane JO3BOJAIOTH 3HAXOIHWTH
TpaHHIi Ha 300paKeHHSX, Ta BU3HAYNATH SKI JOAATKOBI KPOKH MOXYTh OYTH 3aCTOCOBaHI 3 METOI0 OTPHMAaHHSI
MIKCENiB TPAHMUIh MiJ Yac 3aCTOCYBaHHS TaKUX METOJIB; po3pooutn UML-miarpamu npoekTyBaHHS abo OJOK-
cXeMH anroputMiB pizHuni 3a [aycom, Map-Xingper, aerekropa rpanuip KeHHi, aaropurMy HaidMEHILIOTO
OJTHOPIJJTHOTO CErMEHTa, aCUMIJIbOBYBAHOTO SIPOM, MO aKTUBHHUX KOHTYPIB (aJrOpUTMH KJIACHYHOI MOJENi
AKTHUBHUX KOHTYpiB, MOJENI aKTHBHHX KOHTYPIB 3 BHMKOPHCTaHHSM €HEprii HaJyBaHHS, MOJeNi aKTHBHUX
KOHTYpIB Ha OCHOBI ITOTOKY BEKTOpa TPaJi€HTa, MOJEI aKTHBHUX KOHTYPIB Ha OCHOBI TPAHUYHOTO BEKTOPHOTO
OIS ).
Jleknist 10. AnbTepHATHBHI METOIM CerMeHTANIl MeJUYHUX 300paKeHb.
Iumanna, wo po32na0amec:
1) wmerox BOIOPO3ILTIB,
2) w™etonu 3 Teopii rpadis;
3) BHUKOpHUCTaHHS BEHBIET-IIEPETBOPEHB;
4) BUKOPUCTAHHS HEHPOHHUX MEPEK.
Jlimepamypa:
ocHoBHa — [1 (C. 27-42); 4(C. 812-904); 5(C. 81-112)];
nonaTtkoBa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYNTH KOHCIIEKT JIeKIil; po3podutn UML-niarpamu npoexktyBaHHs a00 OJIOK-CXEMH alrOPUTMIB BOJIOPO3ILTY
(adropuT™ 3aHYpeHHS Ta ITOPUTM CAHHOTO CIYCKY), 3 BUKOPHUCTAHHSM Teopii rpadip (adroputM po3yMHHX
HOXUIIb Ta QJTOPHTM poO3pi3y Tpada); pO3TISTHYTH OCHOBHI 3acaJil BHKOPHCTAHHS BEHBIIET-IIEPETBOPEHB Ta
HEHPOHHMUX MEpEX y 3aJadi CerMeHTalii MEeIUYHUX 300pakeHb, BU3HAUWTH OCHOBHI iX MiIXOAW, SKi Hapasi
BHUKOPUCTOBYIOTBCSL.
Jlexmisi 11. I'eomeTpu4Hi mepeTBOPeHHS 300pakeHb.
Humanns, wo posenadaromoca:
1) reomerpuuHi epeTBOPEHHS 300paKeHb, IX TPYIIH;
2) OIHOPITHI KOOPIMHATH,
3) o0coOIMBOCTI BUKOHAHHS T€OMETPUIHUX IIEPETBOPCHD HA TPAKTHIIL.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 2 (C. 15-18; C. 37-40); 4(C. 346-436)];
nmomatkoBsa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYMTH KOHCIIEKT JIEKIii; BHBYMTH TOHATTS PyXy; 3HATH, IIO0 TaKe IapajieibHe MEPEeHECeHHs, IOBOPOT,
piBHOMIpHE Ta naudepeHLiabHe MaciuTaOyBaHHs, 3CyB; 3HAaTH BIIACTUBOCTI 130METPUYHUX IE€PETBOPEHb,
nepeTBopeHb MNOAIOHOCTI, adiHHMX, JIHIHHMX Ta HEJNIHIHHHUX MEPeTBOPEHb; BHUBYUTH TEOPIIO0 OJHOPIAHUX
KOODPJMHAT; 3HATH OCOOJIMBOCTI BUKOHAHHS F€OMETPUYHUX IEPETBOPEHb Ha MTPAKTHILII.
Jlekuist 12. Anroputmizanisa BUKOHAHHSA TeOMeTPUYHUX NepeTBOPeHb (MapaJjeibHe NepeHeceHH s,
MOBOPOT).
Iumanna, wo po32na0aomec:
1) mnapasenbHe NEPEHECEHHS Y JBOBUMIPHOMY IIPOCTOPI;
2) napayiesibHe IEPEHECEHHs Y TPUBUMIPHOMY IIPOCTOPI;
3) MaTpuui IpsMOTo i 3BOPOTHOTO IIEPETBOPEHHS, PUKIIA BUKOHAHHS ITapajielbHOTO IEPEHECEHHST;
4) TOBOPOT HABKOJIO MOYATKY KOOPAMHAT y ABOBHUMiPHOMY MPOCTODI;
5) TOBOPOT BiJHOCHO JOBLIEHOI TOUKHU Y JIBOBUMIPHOMY IPOCTOPI;
6) TOBOPOT y TPUBUMIPHOMY IIPOCTOPI;
7) MaTpuLi IPSAMOTo i 3BOPOTHOTO IIEPETBOPECHHS, MPUKJIAJ BUKOHAHHS OBOPOTY.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 2 (C. 15-18, C. 37-40); 4 (C. 346-436)];
nmomatkoBa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYHMTH KOHCIICKT JICKIIl; 3HATH BHBII (POPMYJT HapaieIbHOTO MMEPEHECEHHS Y IBOBUMIPHOMY I TPUBHUMIPHOMY
MPOCTOPAax, MOBOPOT HABKOJIO MOYATKy KOOPIMHAT i BIHOCHO JOBUIBHOI TOYKM Yy JBOBUMIPHOMY HpOCTODI,
MOBOPOTY y TPUBUMIPHOMY HPOCTOPI; BUBYUTH MATPH4Hi (OPMH NPSIMOTO i 3BOPOTHOTO MEPETBOPEHHS ISt
napaJiesI-HOTO MEPEHECeHHS 1 TOBOPOTY Y OAHOPIIHUX KOOPIUHATAX.
Jlekuist 13. Anropurmizanisa BUKOHAHHS FeOMeTPUYHUX MepeTBOPeHb (MaclITa0yBaHHs, 3CyB).
Humanus, wo posenadaomvcs:
1) TpoeKTHBHI MaTPHYHI MOJAHHSI TEOMETPUIHUX MIEPETBOPEHD 300pakeHb;
2) HemiHiiHI MaTPUYHI TOJaHHSI T€OMETPHYHHX IIEPETBOPEHB 300paKCHb.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 2 (C. 15-18, C. 37-40); 4 (C. 346-436)];
nonatkosa — [2, 12, 15-18, 20].
3asdanus na CPC:
BUBYMTH KOHCHEKT JIEKIil; BH3HAYUTH MaTpH4yHI (opMH 3BOPOTHIX IEPETBOPEHH NS IMApAICIBFHOIO 3CYBY
00’€eKTa MpH NPOBEJCHHI FTeOMETPUYHNX NEPETBOPEHB; BU3HAYUTH MaTPUUHI (OPMHU CUMETPUYHUX NIEPETBOPEHB;
PO3IIISTHYTH 3aCTOCYBaHHS YMCEIILHUX METO/IB /IS IPOBEACHHS! HENIIHIMHUX repeTBopeHs (Meto HetoToHa).



Jlekuist 14. CxiagHi reoMeTpHYHI NepeTBOPEHHS.
Iumanns, wo po32na0aiomucs:
1) ckiagHa ABOBUMIPHA TPAHCIISIIIS,
2) CcKJIagHUN TBOBUMIpHHUH TIOBOPOT;
3) JOBULIBHUIA ABOBUMIpHHUI MOBOPOT HABKOJIO OCi 00epTaHHS;
4) 3arambHE IBOBMMipHE MacIITa0yBaHHS BITHOCHO HEPYXOMOI TOUKH.
Jlimepamypa:
ocaoBHa — [1 (C. 43-48); 2 (C. 15-18, C. 37-40); 4 (C. 346-436)];
nomatkoBa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYMTH KOHCIIEKT JICKLil, BM3HAUUTH SK PO3PAxXOBYIOTHCS MATPHLI CKJIAJHHX IIBOBHMIPHHX T€OMETPHUYHHX
MepeTBOPEHb Ta ii 3BOPOTHUX IIEPETBOPEHb JUIS MPOBEISHHS CKJIaJHOT JABOBHMIPHOI TpaHCIALII; CKJIQJHOTO
JIBOBUMIPHOTO IIOBOPOTY; JIOBUIBHOTO JBOBHUMIPHOTO IIOBOPOT HAaBKOJO OCi O0EpTaHHs; 3arajbHOro
JIBOBUMIPHOTrO MacuTabyBaHHs BIJHOCHO HEPYXOMOI TOYKH; cHenudika mporpaMHO-aITOPUTMIYHOT peairizarii
CKJIaJIHUX JBOBHMIPHUX T€OMETPHYHUX NEPETBOPEHb.
Jlekuisi 15. BropunHa AuckpeTu3anisi Ta iHTepnoJisinis 300pakeHb.
Humanns, wo posenadaomvcs:
1) BTOpHWHHA ITUCKpETHU3aIlisd 300paKeHb;
2) iHTepmoALis 300paXKeHb.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 3 (C. 98-123, C. 175-185)];
nonmatkosa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYMTH KOHCIEKT JIEKLii; Ha MPUKIJIaJi BUKOHAHHS IOBOPOTY JIETAJIBHO PO3IIISTHYTH HEOOXiJHICTh 3aCTOCYBAaHHS
BTOPUHHOI JUCKpeTH3alii (0 mepariii, mo 3MIiHIOIOTh CITKY MIiKCETiB 300pakeHHs); BCTAHOBUTH OCOOJIHBOCTI
MIPOBEJCHHS IPOrPaMHO-JITOPUTMIYHOI peaiizauii iHTeprnoJsiii MeToaoM HaHOIMmK4YOoro cyciia, JiHiHHOI Ta
KyOiYHOi IHTEpIOJAIil; BHBYMATH TEOPI0 HEAJaNTHBHUX AalTOPUTMIB IHTEPHONALii, a came iHTepPIOJIAIII0
CITaifHaMH, IHTepHOILio QyHKIIE0 KapIMHAIBHOTO cuHyca (sinc), inTeprossiis MeroxoM Jlarpamxa.
Jlekuist 16. Bizyasizanisa 06’emy B MequIuHi.
Tumanns, wo po3enaoaomvcs:
1) mixmxomu 10 Bizyamizalii 00’ emy;
2) MyJbTUIUIAaHApPHA PEKOHCTPYKIIisS 300paxkeHb;
3) BUTHYTE NEPETBOPEHHS IUIOINHI;
4) TpagMUiHUX MiJIXOMIB /10 Bizyaii3auii 00’ €My B METUIINHI.
Jlimepamypa:
ocaoBHa — [1 (C. 49-54); 2 (C. 37-40); 4 (C. 734-768)];
nmonmatkoBa — [3-7, 13].
3asoannsn na CPC:
BHUBYHTH KOHCIIEKT JICKIIii; 3HATH MaTeMaTHYHHUN anapaT peaiizallii MyJIbTHIDIaHAPHOT peKOHCTPYKIii 300pakeHb
(maBirarist kpizb 00’eM, TOBIIHHA TBOBIUMipHOTO MPR-3pi3y); po3yMiTi BUKOHAHHS BHIIOBOTO IIEPETBOPEHHS Ta
MIEPETBOPEHHS MOJCTI TpPH pPOOOTI B TPUBHUMIPHOMY NPOCTOpi; BUBYMTH MATPUYHI (POPMH TPHUBHMIPHHUX
reOMETPUYHHX IIePETBOPEHb; 3HATH MaTeMaTHYHHWIl amapar peaii3ailii BUTHYTOIO I[E€PETBOPEHHS IUIOIIUHU;
PO3YMITH TIPU3HAYEHHs Ta MMPHUHIMIIOBY PI3HUIIIO TPAJULINHUX MiIXOIB A0 Bidyaiizaulil MeIUYHHX 00’ €MHHX
JlaHuX (TIOBEPXHEBOTO Ta BOKCEIHOTO PEHICPIHTY).
Jlekuist 17. AIropuTMH MOBEPXHEBOr0 Ta BOKCEJIbHOT0 PeHIePiHry 00’ eMy.
Tumanns, wo posenadaomvcs:
1) moBepxHEBUI peHACPIHT 00’ eMYy;
2) BOKCEITHHH pEeHACPIHT 00’ eMy.
Jlimepamypa:
ocHoBHa — [2 (C. 37-40); 4 (C. 734-768)];
nonatkosa — [3-7, 13].
3asoanns na CPC:
BUBYUTH KOHCIEKT JIEKIIii; 3HATH Ta PO3YMITH OCOOJIHMBOCTI NMPOIrPaMHO-aJIrOPUTMIYHOI peaiizamii aaropurmy
MapIIMpyOYnx KyOiB; pO3IIITHYTH BiIMIHHI BiJi alrOpUTMy MapIIMpYIOUHX KyOiB alrOpUTMH MOBEPXHEBOTO
pennepinry (anroput™ Ckanu, anroput™m Kaneiipo, anroputm ["ay3eka); BUBYMTH TEXHIKH MPOEKMii cepeaHbol,
MaKCHMaJIbHOT Ta MiHIMaJIbHOI IHTEHCHBHOCTEH; 3HATH Ta PO3YMITH OCOOJIMBOCTI IPOTrPaMHO-ajrOPUTMIYHOI
peaiizanii anropuTMiB BOKCETHOTO PEHIEPIHTY 00’ €My: aJITOPUTM BiJICTE)KEHHS IPOMEHIB, aJITOPUTM CIUIATIHTY,
ITOPUTM 3pyIICHHS-IeopMartii, aIropuT™M 00’ €MHOT TEKCTYypHOI Biyauizariii.
Jleknist 18. MyabTMORaABLHA BisyaJi3amis.
Iumanns, wo po32na0aiomucs:
1) MOHATTA MyJBTHMOJAIBHOI Bi3yasti3allii;
2) peecTparlist MyJbTHMOAAIBHOTO 300paKECHHS;
3) MyJBTUMOJANBEHUNA PEHJICPIHT.
Jlimepamypa:
ocHoBHa — [1 (C. 55-61); 5(C. 401-442)];
nmomarkosa — [10; 19].



3asoanus na CPC:

BUBYHMTH KOHCIIEKT JICKI[i; BUBYMTH OCHOBHI NOHSITTS MYJIbTHMOJAJIBHOI Bidyauizallii MEAWYHHX 300pa’keHb;
PO3IIISTHYTH aJITOPUTMH IPOBEACHHS peecTpallii MyJbTUMOJAIBHUX 300pakeHb Ha OCHOBI BU3HAYECHHS PI3HUX
NPUHIMIIB peecTpanii (3aCHOBaHMH Ha OpIEHTHpax, 3aCHOBAaHMI Ha CEerMeHTallil, 3aCHOBaHMI Ha MOAIOHOCTI
BOKCEJIB); BM3HAUUTH MaTeMaTHYHUI amapar ONTUMi3alii KpUTEpilo MOAIOHOCTI Ui NMPHUHIMIY peecTparii,
3aCHOBAHOTO0 Ha MOJIOHOCTI BOKceNiB (OAMHHULSMU BUMIPIOBAHHS KPHUTEpil0 MOAIOHOCTI MOXYTh OyTH
KoeilieHT KopeJsiiii, 3arajibHa EHTPOIIis Ta 1HIII BapiaHTH B3a€EMHOI JUIsl PI3HUX BHUIIB 300pakeHb iH(pOpMaIii);
BUBYMTH OCHOBHI MeToAM 00’eqHaHHS iH(opmanii 300pakeHb KOMILIEMEHTApHOI INPHUPOAW; BHU3HAYUTH
0COONMMBOCTI TPOBEICHHS MPOrPAaMHO-aJITOPUTMIUHOT peamizauii MyJIbTHMONAIBHOTO PEHICPIHTY METOIOM
CYMapHOTO PO3MOAUICHHS KOJBOPIB, METOAOM IOABOEHHS 300paXKCHHs, METOJOM ILNAXOBOi IOLIKH, METOIOM
anb(a-KOMITO3UIIiI.

JlaGopaTopHi poboTn

OcHOBHA IiJIb JJA00PATOPHUX POOIT NOJIArae y 3aKpiljeHHI TEOPETUYHOIO MaTepiany 3 MaTeMaTUIHUX
1 aITOPUTMIYHIX OCHOB OOPOOKH MEIUYHUX 300paKeHb; OTPUMAaHHI MPAKTUYHUX 3HAHB 13 MPOCKTYBAHHS
Ta PO3pOOKH MPOrpaMHMX 3aCTOCYHKIB Ui OOpOOKM MEIUYHUX 300pa)KeHb; 3aKpIiIUIEHHI 3HaHb OCHOB
00’ €KTHO-OPIEHTOBAHOTO MPOTrpaMyBaHHs; BUBUEHHI 010JIIOTEK 3 BIAKPUTHM JOCTYIIOM JUIS Bi3yaizarlii
Ta po0OTH 13 daitnamu MeauuHNX 300pakeHs B popmati DICOM.

JladopaTtopHa po6ota 1. CyuacHi 0i6ioTexH 1J151 00pOOKH MeTUIHHUX 300paKeHb.
Humanns, wo posenadaomoca:
1) po3pobka rpadivHUX 3aCTOCYHKIB MEIUYHOTO CIPSIMYBaHHS;
2) ©Oibmiotexu 1y 00pOOKH METUIHUX 300paskeHb.
Jlimepamypa:
OCHOBHA — [2; 4];
nomatkoBa — [1 (C. 317-326); 2 (C. 15-31, C. 56-71, C. 93-95, C. 104-110); 11 (C. 3-7, C. 205-218)].
3asoanus na CPC:
BUBYHMTH KOHCIIEKT JIEKLI{ Ta 03HAHOMUTHUCS 3 HaBUAJIbHO-METOAUYHUMH MaTepiajlaMy 3a TEMOIO 3aHATTS; 3HATH
110 Take Mporec 00poOKH MEIMYHNX 300paKeHb; 03HAHOMHUTHCS 3 OCHOBHUMH pO3po0Ka rpadiuHUX 3aCTOCYHKIB
MEJIMYHOTO CIIPSIMYBaHHS, 1110 IPU3HAYEHI 111 00pOOKM MEANYHUX 300pakeHb; BMITH OOIPYHTOBYBATH II€peBaru
Ta HeoJliku 0i0ioTek st 00poOKH MEeIMYHUX 300pakeHb.
JladopatopHa po6oTa 2. Ilikce/iHi mepeTBOpeHHs 300pakeHb (MiKceJ IK CTPYKTYPHA OJUHUILSA
300pakeHHs).
Iumanna, wo po32na0aomec:
1) roJOBHI XapakTepUCTUKH CTPYKTYPHOI ONUHULI 300paxkeHHs (TiKcena);
2) KoJipHi KaHaH, anb(da KaHa;
3) 30epexeHHs JaHMX i3 BUKOPHCTaHHAM KoJipHUX Mogeneit RGB no CMYK;
4) GiToBi Manu 300pakeHHs, IPU3HAYECHHS Ta PaBHJIa BUKOPHCTaHHS;
5) 30epeskeHHs MIKCETHUX JaHUX BiAMOBiAHO 1o ctanaapty DICOM;
6) KO/ayBaHHS MOHOXPOMHHX Ta KOJILOPOBUX JIaHHX;
7) TabmuIl KOIBOPIB;
8) apxirekTypa little-endian ta big-endian;
9) DICOM rern, 1m0 30epiraioTb XapakTEpUCTUKH ITIKCeNIa MEIUIHOTO 300pasKeHHSI.
Jlimepamypa:
ocHoBHa — [1 (C. 7-13); 2, 4];
nmomatkosa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYMTH KOHCIEKT JIEKLIl Ta 03HAHOMHTHUCS 3 HaBYAJIbHO-METOJAMYHUMH MaTepiallaMH 33 TEMOIO 3aHSTTS, 1100
BIJIMOBICTM Ha NMHWTAHHS: IO Take ajb(a KaHall, MPUHIMI HOro BUKOPHUCTAHHS; ska (opMmylia Hepexoay Bin
koutipHoi Mozeni RGB no CMYK; nagimo B kouipHiit Mozeni CMYK BHKOpHCTOBY€EThCS JOAaTKOBUI YETBEPTHIA
napameTp; 1o Take 0iToBa Mara, HaBilllO BOHA MOTPiOHA; sk 30epiraTy OITOBI MamM B maM’sITi 3 ONTHMAJILHUM
BUKOPUCTaHHS PECypCiB IaM’sTi; K pealli3yBaTh 3aluc Ta 3YUTYBaHHS JAHUX 3HAYCHHS KOXKHOTO 3 KOJIPHHX
KaHaNiB, SKIIO JaHi 300pakeHHs 30epiratoTecs B 32-X OiTHOMY HijoMy; sK apxitekrypa little-endian Ta big-
endian BMBae Ha PO3TalIyBaHHS B IaM’sTi O0aiiTiB kaHaniB ARGB-300paxeHHs; sK 30epiratoThCsi KOIbOPOBI
300pakeHHs BiAmoBigHO 10 ctangapty DICOM.
JladopatopHa po6oTta 3. Ilikce/iHi nepeTBopeHHs 300pakeHb (AJATOPUTMHU).
Iumanns, wo po32na0aiomucs:
1) MeTox HaJaHHS ITPO30POCTI MiKCENaM 300payKeHHS ;
2) MeToJ KOJIbOPOBOTO MOJIECTIOBAHHS;
3) apudMeTHKO-JIOTIUHI EepeTBOPEHHS 300paKeHb;
4) miKceJHI MepeTBOPEHHST MEJMYHNX 300pakeHb.
Jlimepamypa:
ocHoBHa — [1 (C. 7-13); 2, 4];
nmomatkoBa — [2, 12, 15-18, 20].
3asoanus na CPC:



BUBYHMTH KOHCIIEKT JIEKIIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHMMH MaTepiajlaMH 3a TEMOIO 3aHATTA, LI00
BiANOBICTH Ha MHUTAaHHS: METOJ HaJaHHS IPO30POCTi MiKcelnaM 300paKeHHS AK OJUH i3 METOJIB IMiKCEeTHHX
MepETBOPEHb; KOJIbOPOBE MOJICIIOBAHHS 300pa)kKeHb; OCOOJIMBOCTI MPOBEJACHHS apHU(PMETHYHUX oOleparin
MIKCEITHUX MEPETBOPEHb 300pakeHb; MPU3HAUEHHS KOXKHOI 3 apu(METHYHUX onepanii (1o1aBaHHs, BiIHIMAaHHS,
MHOXKEHHS, IUJICHHS) NpH 00poOIi MeIuuHMX 300pakeHb; OCOOJIMBOCTI NPOBEICHHS JIOTIYHHMX Omeparii
MIKCETTHUX NMePETBOPEHDb 300pakeHb; NPU3HAYCHHS JIOTTYHUX OTepaliii Ipu 00poOIi MeNYHIX 300pakeHb.
JladopaTtopHa po6oTa 4. I'ictorpamui nepeTBopeHHsi 300paxeHs (PO3pPaxXyHoOK Ta Bizyasizamii 1anux
ricrorpamu).
Tumanna, wo po32na0aomec:
1) ricTorpama po3mojaiIy sICKpaBOCTe! 300paKeHb;
2) HoOpMai3alis ricrorpamu;
3) MOHATTS KOHTPACTHOCTI Ta SICKPABOCTI 300paKeHHs;
4) mnporpamMHi 3aco0u po3paxyHKy Ta Biyallizalii JaHUX ricTorpam;
5) TOHSATTS KOHTPACTHOCTI Ta SICKPABOCTI 300paKeHHST;
6) DICOM rern, 1m0 30epiratoTh ricTorpaMHi XapakKTepUCTHKHA MEMYHOTO 300pakeHHS.
Jlimepamypa:
ocaoBHa — [1 (C. 13-17); 4 (C. 148-175), 5];
nonaTtkoBa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYHMTH KOHCIIEKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHMMH MaTepiajlaMH 3a TEMOIO 3aHATTA, LI00
HAaBYUTHCHh BH3HAYATH TIiCTOTpPaMy pO3MOALTY SCKpPaBOCTEH 300pakeHb, 3HATH BHU3HAUEHHS, OCOOJIMBOCTI
pPO3paxyHKy Ta MPU3HAYCHHS HOPMAaJi30BaHOI TiCTOrpaMH; BHU3HAYMTH, 10 BHU3HAYa€ JBOBHUMIpHA ricrorpaMa
ciporkainbHOro 300paxenns; ski DICOM Tteru BiAmoOBiAatOTh 3a 30€pEKEHHS MiHIMAIBHOTO Ta MaKCHMAaJIbHOTO
PiBHIB i3 Aiana3oHy piBHIB SCKPAaBOCTI MEIUYHOTO 300pakKEHHS; B YOMY IIOJISITAIOTh OCOOJIMBOCTI MPOTPaMHO-
ITOPUTMIYHOI peaizallii po3paxyHKy TiCTOTpaMH, KyMYJISITUBHOI TiCTOTpaMH.
JladopaTopHa po6oTa 5. LicTorpaMHi nepeTBopenHst 300pa:keHb (AJITOPUTMH).
Humanns, wo posenadaromvcs:
1) «BIKHO\piBEHB) OTEpallis;
2) HOpMadi3amis ricrorpamMu 300pa)keHHS MI0A0 00PaHOTO MIKY;
3) imBepcis 300pakeHHS Ha BChOMY JTiala30Hi;
4) Oinapwu3ailis 300pakeHHS;
5) exBami3aiisi 300paKCHHS Ha BChOMY JTiara3oHi.
Jlimepamypa:
ocaoBHa — [1 (C. 13-17); 4 (C. 148-175), 5];
nonaTtkoBa — [2, 12, 15-18, 20].
3asoannsn na CPC:
BUBYHMTH KOHCIICKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHHMH MarepiajlaMi 3a TEMOKO 3aHATTA, MI00
BiJNIOBICTH Ha MUTAHHS: JaTH BU3HAYCHHS OCHOBHUM TiCTOTpaM HUM IIEPETBOPEHHSIM: «BIKHO\PIBEHB» OIeparlii,
HOpMaJTizallii ricTorpaMy 00 0OpaHOTo MKy SICKpaBOCTi, OiHapwm3allii, iHBepcii Ta ekBamizamii ricrorpaMu; siK
3MiHa «pIBHS» Ta «IIMPHUHHU BiKHA)» BIUIMBAIOTh HA 3HAYCHHS SCKPABOCTI Ta KOHTPACTHOCTI 300pakeHHS; YOMY
eKBaJTi3allisi 300payKeHHs MPAIoe Kpalle A JaHuX 06e3 (oHy 300pakeHHs ; BU3HAYUTH OCOOIMBOCTI IPOrPaMHO-
ITOPUTMIYHOI peaizalii OCHOBHUX BHUJIIB TICTOrPaMHHX MEPETBOPEHb 300pakeHb.
JladopaTtopHa po6oTa 6. @inbTpanis 300pakensb (GpiabTpamiss MeTHYHUX 300pasKeHb).
Tumanns, wo posenadaomoca:
1) 300pakeHHS Ta UIyM;
2) inpTpalis MEIUIHUX 300paKeHb;
3) robanpHa (iABTpalis 300pakeHHS;
4) niHIAHI CUCTEMH, iX BJIACTHUBOCTI,
5) ¢ynxkmis Hipaka;
6) noxanpHa QUTBTpAIis 300pakeHHS;
7) omepartlisi 3ropTKY 3 IAPOM (BiIbTPa;
8) cemapabenbHICTh BIIBTPIB;
9) niniiiHa QiIbTpallis, BIaCTUBOCTI;
10) neminiiiHa QinpTpalis, BIaCTUBOCTI;
11) mpoGiema npoBeeHHS Onepalii 3ropTKH i3 siIpoM (GUIbTpa VIS TPaHYHHX IIKCEIiB 300paskeHHSI.
Jlimepamypa:
ocnosHa — [1 (C. 18-26); 3, 4(C. 228-322, C. 331-402); 5 (C. 64-80)],
nonaTtkoBa — [8, 9, 14].
3asoanns na CPC:
BUBYHMTH KOHCIIEKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHMMH MaTepiajlaMH 3a TEMOIO 3aHATTA, 00
BiNOBICTH Ha MHTAHHS: IO Take (iApTpamis MEAUKO 300pa)XeHb 1 HAaBII[O BOHA MOTPiOHA; MPUYHHI iCHYBaHHSI
BEJIMKOi KITBKOCTI (piIbTPiB, IO 3aCTOCOBYIOTHCS TSI OOPOOKH MEAWYHHUX 300paKeHb; PI3HUIL TI00aIbHOI Ta
JOKanbHOi (inpTpawii; pi3HUIS JIHIMHUX Ta HENIHIMHUX (UIBTPIB; BIACTHBOCTI Ta IepeBard MPOBEACHHS
HeNiHiiHOT (iapTpalii; BMITH MPOBOAMTH NPOrPaMHO-AJITOPUTMIUHY peaii3allilo orepamii 3ropTKd i3 sSapoM
(inbTpa U TPaHYHUX MIKCEIiB 300paKeHHS IS BUTIAJIKIB, PO3TIIIHYTUX Ha 3aHATTI.



JlabopatopHa po6ora 7. @inbTpauis 300pakeHsb (pisHoBUIM (inbTPIB).
HumaHH}z, wo pOS’Z]ZﬂOaIOWle}Z,'

1) Hu3bKOYacTOTHA (inbTpaLis (HeKiIbKa QLIBTPIB);

2) ¢inerp ayca (nexinbka QinbTpiB);

3) BucokouacTtoTHa (uIbTpalis (IeKiibKa QiIbTPiB);

4) QinbTp IS MIABHUIIEHHS PIBHSA BUCOKHMX YacTOT (Ba QinbTpa);

5) ™acku ckiajeHoro oneparopa Jlarmaca (gexineka GiTbTpiB);

6) ¢ineTpu Pobeprca, [Ipeita, Cobens;

7) i3oTpomHMiA GLIBTP;

8) rpanientHi ¢inbTpu HanpsaMiB PobiHcoHa (eKibKa QiTbTPiB);

9) rpaxienTHi QinpTPH MOIMYKY KyTiB PobiHCOHA (Hexinbka GiTbTpiB);
10) rpagientHi GpinbTpu HanpsMmis Kipiua (nexinbka (inbTpis);

11) rpagientHi GpinbTpu nomyky KyTiB Kipina (aekinapka GpuibTpis);

12) omneparop Jlamnaca (nexisibka (GUIbTPIB 3 BAKOPUCTAHHSM JIOJJATHOI Ta Bi/I’€MHOT MacKH).
13) menianHa QigbTparis;

14) inbTpu «MakCUMyM» Ta «MIHIMYM).

15) mopdomnoriuni oneparii.

Jlimepamypa:

ocaoBHa — [1 (C. 18-26); 3, 4(C. 228-322, C. 331-402); 5 (C. 64-80)],
nonaTtkoBa — [8, 9, 14].

3asoanns na CPC:

BUBYHMTH KOHCIIEKT JIEKLIl Ta 03HAHOMUTHUCS 3 HABYAIbHO-METOAMYHMMH MaTepiajlaMH 3a TEMOIO 3aHATTA, LI00
BMITH TIPOBOAWUTH TPOTPAMHO-AJITOPUTMIYHY peati3amiio JIOKaJbHOI JiHIAHOI (inbTpanii 300paskeHHS;
PO3paxoBYBATH SApa PI3HUX THIIB JIHIHHUX (UIBTPIB; 3HATH OCOOJIMBOCTI BILIMBY KOKHOTO 3 THIIIB JIIHIHHIX
(hinTpiB Ha KiHIEBHUH pe3ysbTaT MPOBeJCHHs (iIbTpalii MeIMYHUX 300pakeHb; BMITH BIANOBICTH HAa MUTaHHS:
HU3bKOYACTOTHA (DibTpaIllisi, iX BIACTHBOCTI, HEMOJIKHU; SIK po3paxyBaTH koedilieHTn Macku (igbrpa ["ayca;
MackM BHCOKOYAacCTOTHOI (uibTpamii, iX 0COOMMBOCTI; IUQepeHIiaabHi ONepaTopy BH3HAYEHHS TPaHULb JUIs
Oe3nepepBHUX (QYHKLIN Ta A JUCKPETHUX 300pakeHb; allpOKCUMAITisl EPIIUX YAaCTUHHUX MTOXITHUX METOJIOM
CKIHUEHHMX PpI3HHUIB; ampoKCHMamis JPYTrMX YaCTHMHHUX IOXIJHAX METOAOM CKIHYEHHX pI3HHIb; BMITH
MPOBOJIUTH TIPOTPaMHO-ATOPUTMIYHY peali3alilo JIOKAIBFHOI HeNiHIHHOI (inbTpamii 300pa)kKeHHS; 3HATH
OCOOJMBOCTI BIUIMBY KOXKHOTO 3 THUIIB HENiHIMHHX (UITpIB Ha KIHIEBHHA pe3yNbTaT NMPOBEIACHHS (PiIbTparil
MeAWYHUX 300pa’keHb, 3HATH OCHOBiHI MOpPQOJIOTiUHI omepamnii; BMITH BiOIOBICTH Ha MUTAHHS: HENiHIHHA
dimpTpamist, ii HmepeBarn Han JIiHIAHOIO; HemiHiiHI (QimeTpu; MemiaHHa ¢QuUTBTpamis, I Mackd; MOSCHUTH Ha
MPUKIAAi, KOJM MacK¥ MeIiaHHOI (uIbTpalii ycyBaroTh HE TOYKOBI IMITYJIbCHI TEpEeIKOAW, a KOJH Hi,
nepesiuuTi MOpdoIIOTriyHi OrepaTopy, Ha OCHOBI SIKUX (QUILTPIB 1 IK BOHH NOOYIOBaHI.

JladopaTtopHa po6oTa 8. MeToau cerMmeHTallii 300paxeHb, 3aCHOBaHI Ha (popMyBaHHI OTHOPiTHHUX
AUIAHOK (AJITOPUTMH).
HumaHH}Z, wo p032ﬂﬂdaiombc;z:

1) anroput™m moporosoi ¢inbTparii Oy;

2) anroput™ moporoBoi ¢ineTpamnii Hibnexa;

3) anropuTM TPHKYTHHKA I MOPOroBOi (PibTparii;

4) anroputM MakcuUMasbHOI eHTporii Kamypa asst moporoBoi ¢inbrparii;

5) aNropuT™M CerMeHTalil 3 BUKOPUCTaHHAM Kilactepu3ailii MeTo oM k-cepeHix;
6) anropuTM HapOIIyBaHHS JUISHKH 32 3HAYCHHSM PiBHS Ciporo;

7) anropuTM HapoIlyBaHHS TUITHKH Ajamca.

Jlimepamypa:

ocaoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nonaTtkoBa — [2, 12, 15-18, 20].

Iepenix oudakmuunux 3aco0ig:

1) HaB‘IaJ’ILHO-MeTOHI/I‘IHi MaTGpiaJ'II/I 3a TCMOIO 3aHATTA.

3asoanns na CPC:

BUBYHMTH KOHCIIEKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHMMH MaTepiajlaMH 3a TEMOIO 3aHATTA, LI00
BIJINIOBICTH HAa MWTAHHS: B YOMY IIOJIATA€ OCHOBHA i7ies MCTOMAIB CErMEHTallii, 3aCHOBaHMX Ha (OpPMyBaHHI
OJTHODPIJJHUX JUISHOK; TEpeNiuUTH OCHOBHI OOMEXKEHHS METOJy IOpOroBoi (inbTpamii, sSKi 3 HUX MOXKHA
BUDINIUTH 1 SIK; B YOMY IMOJISITAa€ DI3HHUIS MPOBEJCHHS TIN00aNbHOI Ta JIOKAJIBHOI MOPOroBOi (imbTparii;
BHYTPIIIHBOKJIACOBA JAWCIIEpCis, i BU3HAYEHHS; SIKi ICHYIOTh aJTOPUTMH NMOKPALIEHHS PE3yJIbTATiB IOPOrOBOi
¢inprpanii anropurmom Hibneka, MOSICHUTH iX CyTh; BUKOPUCTOBYIOUM (OpMYITy po3paxyHKy eHTpomnii llleHona,
BUBECTH (HOPMYJIH JUIs BHU3HAUCHHS EHTPOINIH YOpHOTro Ta OuToro ajs moporoBoi QijabTpamii aaropuTMoM
MakcuManbHOi eHTpornii Kamypa; mo mMoxe OyTH BHKOPHCTaHO B SIKOCTI KPHTEPIO 3yMHHKH POOOTH ajIrOpUTMY
CerMeHTamii 3 BUKOPUCTAHHIM KJIacTepH3allii METOIOM K-CepeiHiX, BIIAMOBIOh MOSCHUTH IS KOXHOTO i3
KPUTEPIiB; SAKi ICHYIOTh aJTOPUTMH CETMEHTAIlii 3 BUKOPUCTAHHSIM KJIACTepHU3allil, OKpiM METOIOM K-ceperHix,
HaBECTH AEKLIbKa AJITOPUTMIB Ta iX HOPIBHAIBHY XapaKTEPHUCTUKY; BU3HAYMTH, KA 3 BIACTHBOCTEH CETMEHTIB,
IO BiINOBIZAOTh OJHOPIAHUM IiNTHKAM, BH3HAUYa€ 3B’S3aHICTH, SKA i3 FOHKTHICTH, SKa 3MIHCHEHHICTH, SKa
MOBHOTY, a fIKa 3AaTHICTH O HMOTY (CeTMEHTAa0eIbHICTB).



JlabopatopHa po6oTa 9. MeToau cermeHTauii 300paxeHb, 3aCHOBaHI Ha (popMyBaHHI OJHOPIAHMX
IUISTHOK (Bi3yadsizamisi Ta 30epekeHHsI pe3yJIbTATIB cerMeHTallii).
Tumanns, wo posenadaomoca:
1) OCHOBHI BIaCTHBOCTI 300paXeHb, [0 HEOOXIIHI U BU3HAYCHHS TUISHKA HA HHOMY;
2) KoJip BiJCETMEHTOBAHOI TUISTHKH;
3) Tpo30picTh BiACETMEHTOBAHOI MUIIHKY;
4) cneuncika 30epexeHHS pe3yIbTaTiB CerMEHTallii MeTOAaMH, [0 3aCHOBaHi Ha () OPMYBaHHS OTHOPITHUX
TUISTHOK;
5) MapKoBaHi Mamy;
6) KBaJpaHTHI JiepeBa;
7) TabnuIll BIACTHBOCTEH.
Jlimepamypa:
ocaoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nonaTtkosa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYHMTH KOHCIICKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHHMH MaTepiajlaMi 3a TEMOKO 3aHATTA, 00
MaTH 3MOTY BH3HHYHTH Ta IPOBECTH IIPOTPaMHO-AITOPUTMIUHY peani3alito Bi3yami3allii BiIcerMeHTOBaHOI
IUISHKE Ha 300pakeHHi: KOIIp Ta MpPO30pICTh, BMITH TPOBOAWUTH IIPOTPAMHO-ATOPUTMIHY peaji3alliro
CIeIiai30BaHUX CTPYKTYp AJIS 30epeKeHHS Pe3ysbTaTiB CerMEHTAIlil: MapKOBaHI Malu, KBaJpaHTHI JepeBa,
TaONMUIIl BITACTHBOCTEH; HABECTH MAEKIIbKAa CIOCO0IB 30epiraHHs pe3yNbTaTiB CerMEHTallii MEeTOJaMH, 0
3acHOBaHi Ha (JOPMYBaHHI OHOPIIHHUX UISTHOK.
JladopaTtopHa po6oTa 10. MeToau cerMeHTaIlii 300pakeHb, 3aCHOBaHI HA MOIIYKY IPaHUIb (AJITOPUTMH).
Humanns, wo posenadaomoca:
1) anroput™m pi3HuLi 3a ['aycom;
2) amroputM Map-Xinmper;
3) nerexTopa rpaHuis KeHHi;
4) anropuTM KIACHYHOI MOJENI aKTUBHUX KOHTYPIB;
5) anropuTM MOJENi aKTUBHHUX KOHTYPIiB 3 BUKOPUCTAHHIM €HEprii HaayBaHHS,
6) anropuTM MOJENI aKTUBHUX KOHTYPIiB HA OCHOBI IIOTOKY BEKTOpa IPadi€HTa;
7) anropuTM MOJIENi aKTUBHHUX KOHTYPIiB HA OCHOBI TPaHUYHOTO BEKTOPHOTO TIOJIS;
8) anropuT™My HalMEHIIOTO OJHOPIJHOTO CETMEHTA, aCUMIJIbOBYBAHOTO SIIPOM.
Jlimepamypa:
ocaoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nonaTtkosa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYHMTH KOHCIICKT JIEKLIl Ta 03HAHOMUTHCS 3 HABYAIbHO-METOAMYHHMH MaTepiajlaMy 3a TEMOKO 3aHATTA, MI00
BiNIOBICTH Ha MHUTaHHS: B YOMY IIOJIATA€ OCHOBHA iJies] METOIB CETMEHTAIlil, 3aCHOBAaHUX Ha MOIIYKY TPaHHUIIh
00’eKTiB Ha 300pa’keHHIi; SIK BHUBECTH Ta CIPOCTHTH JJs mporpaMHOi peanizamii gopmymn DoG- ta LoG-
oTIeparTopiB; 10 HEOOXiTHO BUKOHATH, 00 3p0oOUTH 3HaMIeH] Kpai TOHKMMHU, 110 BU3HAYae (yHKIIIOHAT eHepril
MOJIeNli aKTUBHOTO KOHTYypa; 30BHIMIHI 1 BHYTPIIIHI CHJIM MOJENi aKTHBHOTO KOHTYpa, iX BIACTHBOCTI; IO
3a/1a10Th KOeQiIieHTH 0, f Ta Y Yy BU3HAYCHHI €HEPTii BHYTPIIHIX 1 30BHIIIHIX CHJI MOAET aKTUBHUX KOHTYPIB;
HAaBECTH Ta NOSCHUTH piBHSHHs Elnepa-Jlarpamka s Mojeni akTUBHHUX KOHTYDIB; HABECTH Ta IIOSICHUTH
dhopMyy po3paxyHKy 3HaueHHS (DYHKINT MOMIOHOCTI SICKPABOCTI MIKCETiB MAacKd 10 SICKPaBOCTI siIpa IMix yac
BUKOPHUCTAHHS HaWMEHIIIOr0 OHOPITHOrO CErMEHTa, aCHMUIbOBYBAHOTO SIPOM; HABIIIO 1 SIK IMPOBOIATH
BU3HAYECHHS! KapTH TPaHULb B IPOILECi CerMEHTalii 3 BUKOPUCTAHHSM HalMEHIIOr0 OJHOPIJHOTO CEerMEHTa,
ACHMUIBOBYBAHOTO SIIPOM.
JladopaTtopHa po6oTa 11. MeToau cermMeHTaIii 300pa:keHb, 3aCHOBaHi Ha MOIIYKY TpaHulb (Bi3yanizanin
Ta 30epe:KeHHs pe3yJbTaTiB cerMeHTAauii).
Tumanns, wo po3enaoaomoca:
1) OCHOBHI BIIaCTUBOCTI 300paKeHb, 1110 HEOOXI1THI JUIsl BU3HAUYEHHS TPAHULIb Ha HHOMY;
2) 3B’S3HICTB CYCIJHIX MIKCEJiB IPaHMILi;
3) TONOKEHHS TPaHUI BiTHOCHO 33J]aHOT TISTHKH;
4) TOBIIMHA BiTOOpaKCHHS TPaHUIL;
5) cmenudika 30epeKeHHAS Pe3yIbTATIB CETMEHTAIlil METOJaMH, 1110 3aCHOBAHI Ha MOITYKY TPAHHUIIb;
6) JiHINHI CIHCKH.
Jlimepamypa:
ocHoBHa — [1 (C. 27-42); 4 (C. 812-904); 5(C. 81-112)];
nmomatkoBa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYMTH KOHCIEKT JIEKLIl Ta 03HAHOMHUTHUCS 3 HaBYAJIbHO-METOJAMYHUMH MaTrepiallaMH 33 TEMOIO 3aHSTTS, 1100
MaTd 3MOTY BHM3HHYMTH Ta IIPOBECTH IIPOrPaMHO-aJITOPUTMIUHY peanizaliio Bi3yanizamii rpaHulb Ha
300pakeHHi: 3B’S3HICTh CYCIIHIX MIKCENIB, MOJOKEHHS BIIHOCHO 3aJaHOIl AUISHKH, TOBIIMHA BiIOOpa)KeHHS;
BMITH TPOBOJWTH HPOTPAaMHO-UITOPUTMIYHY peali3alilo CIEIiadi30BaHUX CTPYKTYyp I 30epekeHHs
pe3ysbTaTiB CerMeHTallii: JIiHIfHI CIMCKHM; HABECTH JEKUIbKa CHOCO0IB 30epiraHHsl pe3ysbTaTiB cerMeHTarii
METO/IaMH, 10 3aCHOBaHI Ha MOUIYKY I'paHuUIlb 00’ €KTIB Ha 300paKeHH.



JlabopatopHa po6ora 12. /[BoBUMipHi reoMeTpU4Hi nepeTBOPeHHs 300pa:keHb (0a3MCHI Ta cKIagHi
JBOBUMIipHi reoOMeTPUYHi epeTBOPEHHS ).
Tumanns, wo posenadaomoca:
1) pobota B crcTeMi OAHOPITHUX KOOPIMHAT;
2) peamizamis ABOBUMIPHHX OTIepaliil TPaHCIAII1, TOBOPOTY, MacIITa0yBaHHS,
3) ckiIaaHAa IBOBHUMIipHA TPAHCIIAIIL,
4) ckiagHWUA ABOBUMIPHUH IIOBOPOT;
5) [IOBUTBHUI JBOBHMIipHHI IOBOPOT HABKOJIO OCI OOEPTaHHS;
6) 3arambHe IBOBUMipHE MacmITaOyBaHHSA BiTHOCHO HEPYXOMO{ TOUKH.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 2 (C. 15-18; C. 37-40); 4(C. 346-436)];
nomatkosa — [2, 12, 15-18, 20].
3asoanus na CPC:
BUBYMTH KOHCIEKT JIEKLI] Ta 03HAHOMHTHCS 3 HaBYAJIIbHO-METOANYHUMH MaTepiallaMH 3a TEMOIO 3aHSTTS, 1100
BiJINIOBICTH HA INHTAHHSA: IO TaKe OJHOPITHI KOOPAWHATH, HABINIO X BUKOPUCTOBYIOTH, YOMY OJHOPIiIHI
KOOp/AMHATH BHMAaraloTh TP KOMIIOHEHTH JUI1 KOOPIMHATHOTO TMOJAHHS TOYKH Ha IUIOIIMHI Ta YOTHPH
KOMIIOHEHTH JJIsi TOYKH B TPOCTOPi; YOMY TIEPETBOPEHHS 3 EBKIIJOBUX KOOPAMHAT B OJHOPIIHI €
HEOIHO3HAYHHUM, TOII SIK TepeXiZ 3 OTHOPITHUX KOOPIWHAT B €BKJIIJOBI € ONHO3HAYHHM HEPETBOPSHHIM; SIKi
reOMETPUYHI NEPETBOPEHHS € 0a3HCHUMHU; SIKMM YHMHOM 3HAXOJATh 3BOPOTHE NEPETBOPEHHS ITCIIS NPOBEICHHS
HENIHIHHOTO TEepPETBOPEHHS; 3 SIKOI METOI0 BHUKOPHCTOBYIOTH HENiHIHHI TNEpeTBOpEHHs IIifi 4ac 0OpOOKH
MEeANYHHUX 300paKeHb; sIKi CKIIaHI T€OMETPUYHI IEPETBOPEHHS € KOMYTaTHBHHUMH, a SIKi Hi; K PO3PaxOBYIOTHCS
MaTpHIli CKJIAJHUX ABOBUMIPHUX I'€OMETPUYHHX IIEPETBOPEHB; crieludika mporpaMHO-aIrOpUTMIYHOT peatizaii
CKJIaJIHUX JBOBHMIPHUX T€OMETPHYHUX NIEPETBOPEHb.
JlaGopaTopHa podora 13. /IBOBUMipHi reoMeTpHYHi NepeTBOPEeHHA 300pazkeHb (MATpU4Hi popmu
NnepeTBOPEHB).
Tumanna, wo po32na0aomec:
1) cnemudika peanmizamnii MaTpUYHUX (OPM IBOBHUMIPHHX T€OMETPUIHUX IIEPETBOPCHB;
2) MaTpHus IBOBUMIPHOIO MapajeilbHOro epPeHECEeHHS;
3) MaTpuis ABOBUMIPHOTO MOBOPOTY BiJHOCHO MOYATKy KOOPAWHAT;
4) MaTpuld ABOBUMIPHOTO MIOBOPOTY BiJHOCHO 331aHOI TOYUKH;
5) wmarpuus IBOBUMIPHOTO MacIITa0yBaHHS;
6) MaTpHLs IBOBUMIPHOTO MacIITa0yBaHHS BiIHOCHO 3aJaHOI TOUKH;
7) MaTpuIs IBOBHMIPHOTO BiJI3epKalleHHs BiTHOCHO oci 0X;
8) MaTpuIl IBOBUMIPHOTO BiJ3epKaieHHs BimHOCHO oci 0y;
9) wMarpusg ABOBUMIPHOTO BiIA3epKaJICHHS BITHOCHO JIiHiI, 0 MapaenbHa oci 0X;
10) maTpwuis ABOBUMIPHOTO BiJI3epKajCHHS BiTHOCHO JIiHil, 0 mapainenbHa oci 0y;
11) marpwuis ABOBUMIpHOTO 3CyBY B3I0BXK Oci 0X;
12) martpwuis ABOBUMIpHOTO 3¢yB B3TOBX oci Oy.
Jlimepamypa:
ocHoBHa — [1 (C. 43-48); 2 (C. 15-18; C. 37-40); 4(C. 346-4306)];
nonatkosa — [2, 12, 15-18, 20].
3asoanns na CPC:
BUBYMTH KOHCIEKT JIEKLI] Ta 03HAHOMHTHCS 3 HaBYAJIbHO-METOANYHUMH MaTepiajlaMM 32 TEMOIO 3aHSTTS, 1100
BIZIMOBICTH Ha NHTAHHSA: YOMY B KOMII FOTEpHil rpadili BHKOPHUCTOBYIOTH MaTpUuHi (JOPMH T€OMETPHUHHX
NePETBOPEHBb 300pakeHb; 10 BU3HAYAE KOXKEH €JIEMEHT 3arallbHOI MaTPHIi dKOPCTKOTO MEPETBOPEHHS; BUBECTH
MaTpuuHy GopMy IS IPOBEICHHS ABOBUMIPHOTO TOBOPOTY HABKOJIO OCi 00EpTaHHS.
JlaGopaTopHa podora 14. Bisyanizauiss B TpuBMMipHOMY NpocTOpi (BHI0BI NepeTBOpeHHS i
NnepeTBOPeHHs MOje/li B TPUBHUMIPHOMY IIPOCTOPI).
Humanns, wo posenadaromoca:
1) poboTa B TpUBUMIpHOMY IIPOCTOPI;
2) 0co0NMBOCTI MMPOBEJICHHS BUJJOBUX IIEPETBOPEHB Ta IIEPETBOPEHb MOJIEII;
3) MeTomoM 0araTOIUIOIIMHHOTO MEPETBOPEHHS;
4) Bi3yami3alis Ta iHTepaKTUBHA POOOTa 3 00’ €KTOM 0araTOILIONIMHHOTO TiepeTBOpeHHs B 3D mpocropi.
Jlimepamypa:
ocHoBHa — [1 (C. 49-54); 2 (C. 37-40); 4 (C. 734-768)];
nmomatkoBa — [3-7, 13].
3asoanus na CPC:
BUBYMTH KOHCIEKT JIEKLIl Ta 03HAHOMHTHUCS 3 HaBYAJIbHO-METOJAMYHUMH MarepiallaMH 33 TEMOIO 3aHSTTS, 1100
BIJIMIOBICTH HA MUTAHHS: 1[0 € OCHOBHOIO METOI0 METOJIIB Bi3yai3allii 00’eMy B MEIUIIVHI; SIK BUKOHATH BHIOBI
MEPETBOPEHHS Ta MEPETBOPCHHSA MOJEINI MpH POOOTI B TPUBUMIPHOMY MHPOCTOPI;: IO Take OaraTOIIONIMHHE
MIEpETBOPEHHS, SIKa HOTr0 OCHOBHA iJies; BU3HAUYMTH MaTeMaTW4HUH amapar Monaudikanii 6araToruiomUHHOTO
MIEPETBOPEHHS JJIs1 KOCHX 3Pi3iB.
JlaGopaTopHa podoTta 15. Bisyanizauiss B TpuBMMipHOMY NpocTopi (MAaTPpH4YHi (POPMH NepPeTBOPEHB).
Iumanna, wo po32na0amec:
1) wmarpunsg TpUBUMIpHOTO MapaieIbHOTO IIEPEHECCHHS;
2) wMarpuusg TPUBUMIPHOTO MOBOPOTY BiZHOCHO oci 0X;



3) wMarpuug TPUBUMIPHOTO MOBOPOTY BigHOCHO oci Oy;
4) MaTpuIs TPUBUMIPHOTO IMOBOPOTY BiHOCHO oci 0z;
5) wMarpuus TPUBUMIPHOTO MaclITa0yBaHHS;
6) MaTpwuilsd TPUBUMIPHOTO MacIITaOyBaHHS BIHOCHO 3a/1aHOI TOYKH;
7) Matrpuilsg TPUBUMIPHOTO BiJI3epKATICHHS BITHOCHO KOOPAUHATHOI mioniuuau y0z;
8) Marpuis TPUBUMIPHOTO BiJ/I3epKaI€HHs BITHOCHO KOOPAWHATHOI IiomuHA z0X;
9) MaTpus TPUBUMIPHOTO BiJ/I3epKaJeHHs BiJTHOCHO KOOPAMHATHOI ItomuH X0y;
10) maTpuLs TPUBUMIPHOTO BiJ/I3epKajeHHs BiJTHOCHO OYATKy KOOPAMHAT;
11) maTpuns TPUBUMIPHOTO BiJI3epKaJICHHS BiJHOCHO IUIOLIMHH, 10 MapanenbHa y0z;
12) maTpuns TpUBUMIPHOTO BiJ/I3€pKaJIeHHs BiJHOCHO IUIOLIMHH, 1110 MapanensHa z0X;
13) marpuns TPUBUMIPHOTO BiJI3epKajIeHHs BIIHOCHO IUIOLIMHH, 1110 napaienbHa x0y;
14) maTpuis TPUBUMIPHOTO 3CyBY Ha 3aJaHUN KyT B Xy-HaIPSMKY;
15) marpuis TpUBUMIpHOTO 3CyBY Ha 3aJaHUN KyT B XZ-HANIPSIMKY;
16) marpwuis TPUBUMIPHOTO 3CyBY Ha 3aJaHUN KyT B yZ-HAIIPSIMKY.
Jlimepamypa:
ocHoBHa — [1 (C. 49-54); 2 (C. 37-40); 4 (C. 734-768)];
nonatkosa — [3-7, 13].
3asoanns na CPC:
BUBYMTH KOHCIIEKT JICKIII Ta MaTpUyHi (OPMH TPUBHMIPHHUX I'€OMETPUYHHX IEpPETBOPEHb; O3HAHOMHUTHUCS 3
HaBYAJIbHO-METOAMYHUMH MaTepiallaMy 32 TEMOIO 3aHATTA, 1100 BIANOBICTH HA MHUTAHHS: B YOMY OCOOJIMBOCTI
po6otu OpenGL 3 MaTpruIHUMHU POpPMaMU TPUBUMIPHIX T€OMETPUIHHAX ITEPETBOPEHD.
JlaGopaTopHa podora 16. MyabTHMOZaTbHA Bidyanizanisi 300paxeHb KOMILIEMEHTAPHOI IPHPOAHT
(CTBOpEHHSI MYJIbTUMOJAJBHUX 300paskeHb).
Tumanns, wo posenadaomoca:
1) MyJIbTUMOAAIBHUMY IIEPETBOPEHHIMU;
2) 0co0IMBOCTI MPOTPaMHO-AJITOPUTMIUHOI peatizanii MyJIbTUMOJIAJIBHX TTEPETBOPEHD;
3) OCHOBHI eTany CTBOPEHHS Ta Bi3yadizalii iHGopMarlii Bix 300pakeHb PI3HIX MOJATFHOCTEH; Bi3yallizallis Ta
IHTEpaKTUBHA po0OOTa 31 CTBOPEHUM MYJIBTHMOJAIBHAM 300pa’KeHHSIM.
Jlimepamypa:
ocHoBHa — [1 (C. 55-61); 5(C. 401-442)];
nmomarkosa — [10; 19].
3asoanns na CPC:
BUBYMTH KOHCIEKT JIEKLIl Ta 03HAHOMHTHUCS 3 HaBYAJIbHO-METOJAMYHUMH MaTepiallaMH 33 TEMOIO 3aHSTTS, 1100
BIJINIOBICTH HAa MWTAHHS: BU3HAYUTH J[BA OCHOBHI HampsiMu KoMOiHamii (00’eqHanHs iHpoOpMallii) 300pakeHb
PI3HUX MOJAJBHOCTEH; SIKI TPU MPOOJIEMHU HEOOXITHO BUPIIIMTH Ul OTPUMAaHHS MYJIbTHMOJAIBHUAX 300pakeHb
3a JIOTIOMOT'0I0 CyMIIlIeHHSI HaOOpiB IaHMX BiJ Pi3HUX (OKPEMO MPOBEJECHUX) NOCITIKEHb; TIEPETiYUTH TIepeBaru
BUKOPHCTaHHS MYJIBTHMOJAIBHUX 300pakeHb; SKi KpUTEpil BHKOPUCTOBYIOTH JUIs Kiacudikamii Ipoiecy
peecTpanii MyJIbTHUMOJAIbHUX 300paKeHb; SKa PO3MIPHICTH Uil peecTpanii 300pakeHb, 10 OTPUMaHI 3a
JIOTIOMOTOI0: KOMTI FOTepHOI (pEeHTTEHIBChKOi) ToMorpadii Ta MaraiTHO-pe3oHaHCHOI ToMorpadii, MarHiTHO-
pe3oHaHCHOI ToMorpadii Ta peHTIeHIBChKOI aHTiorpadii, TPUBUMIPHOTO 300pakeHHs 32 JaHUMHU KOMIT IOTepHOI
(penTreHiBcrKoi) TOMOTpadii Ta peHTreHIBChKOT aHTiorpadii.
JlabopatopHa po6ora 17. MyabTMOAaJIbHA Bi3yasizanis 300pakeHb KOMILIEMEHTAPHOI IPUPOAU
(anropuT™MH Ta MYJIbTHMOAAJbHUIL peHIEPIiHT).
Tumanns, wo posenadaomoca:
1) wmerox cyMapHOTO PO3IOIUICHHS KOJIBOPIB;
2) MeTox MOJBOEHHS 300pakeHHS;
3) MeTox maxoBoi JOIIKH;
4) wetox anbpa-KOMITO3UIIII;
5) MyJIbTUMOIATBHUNA PEHICPIHT;
6) 0co0MHUBOCTI MIPOBEACHHS MYJIBTUMOIAIFHOTO PEHACPIHTY 300paskeHh KOMIUIEMEHTAPHOI IPHPO.IH.
Jlimepamypa:
ocHoBHa — [1 (C. 55-61); 5(C. 401-442)];
nonatkosa — [10; 19].
3asoannsn na CPC:
BUBYMTH KOHCIEKT JIEKLI] Ta 03HAHOMHTHCS 3 HaBYAJIbHO-METOANYHUMH MaTepiallaMM 32 TEMOIO 3aHSTTS, 1100
BIZINOBICTM Ha NMHUTAHHS: OCHOBHI MeTOAM 00’e€aHaHHS iHpopMalii 300pakeHb KOMIUIEMEHTapHOT NPUPOAM; SIKi
KOJIIpHI TIPOCTOPH CIIii BUKOPUCTOBYBATH IIiJ Yac IPOBEACHHS CyMapHOTO PO3IOAUICHHS KOJIBOPIB U JaHUX
aHATOMIYHUX Ta (PYHKIIOHAIFHUX 300pa)kKeHb; OCHOBHA i/iess METOXY ITOJBOEHHS 300pakKeHHS; SKi HEIOTIKH
BUKOPHCTaHHS METOMy INAXOBOi OIIKH; K 30epiraeTbcs 300paKeHHsA 3 anb(a-KaHaJOM BiAMOBIIHO [0
craamapty DICOM; sk BUpIIIyeTbCS TOJOBHA MpoOiieMa MYJIBTHMOJANBHOTO PEHAEPIHTy; OCHOBHA ifes
MYJBTHMOAAIBHOTO PEHAEPIHry 3 BUKOPHUCTAHHSAM METOAY CyMapHOTO DPO3IOIUIEHHS KOJNBOPIB; CHOBHA ines
MYJIBTUMOJAIBHOTO PEHJIEPIHTY 3 BUKOPHCTaHHSAM METOAY IIaxXOBOi JIOIIKH; OCHOBHA i/1esl MyJIbTHMOAAIBHOTO
PEeHIEPIHTY 3 BUKOPUCTAHHSIM METOAY HOABOEHHS 300pakeHHs; OCHOBHA iJies] MyJIbTUMOAJIBHOTO PEHIEPIHTY 3
BUKOPHCTAHHSIM METO/1y alib(ha-KOMITO3HLL.
JladopatopHa po6ota 18. IIposeaenna MKP.
Tumanns, wo pozenadaromecs:



1) Bctyn 10 pobOTH 3 JAaHUMH Ta AITOPUTMIB 00pOOKH Me. 300paKeHb;
2) miKcenpHI oneparii HaJ MEIUYHIMHA 300paKEeHHIM;
3) ricrorpamHi NepeTBOPEHHS MEINYHUX 300paKEeHb;
4) dinbTpaLis MEANYHUX 300paKEHB;
5) BU3HaYeHHS Ta Bi3yalli3allis ABOBUMIPHUX METUYHHUX 00’ €KTIB;
6) TreoMeTpuyHi NEpPEeTBOPEHHS MEJHYHHUX 300paKeHb;
7) BU3HAuUCHHS Ta Bi3yaslizallisi TPUBUMIPHUX MEIUYHHUX 00’ €KTIB;
8) MyJIBPTUMOJANBHA Bi3yallizallis.
Jlimepamypa:
ocHoBHa — [1-5];
nonaTtkosa — [1-20].
3asoanus na CPC:
BHUBYUTH KOHCIICKT J'IeKI_[i.l. Ta 03HAMOMHUTHCS 3 HaB4YaJIbHO-MCTOJUYHHUMU MaTepiaHaMI/I 3a BCIMa TEMaMH.
Po3paxynkoBo-rpagiuna podora
OcHoBHa Wb poO3paxyHKOBO-rpadgiuHoi podOTH ToNsITac y BUPINICHHI NPAKTUYHUX 3aB/IaHb,
MPU3HAYCHUX [JIS 3aKPIIUICHHS 3HaHb CTYJCHTIB 32 MPOTPAMHO-ITOPUTMIYHMM Ta MaTeMaTHYHUM
anmaparoM OOpoOKM MeIUYHUX 300pakeHb, IO 3aCTOCOBYEThCS MiJ Yac PO3POOKH MPOTrpaMHHUX
3aCTOCYHKIB JJIsl POOOTH 3 MEAMYHUMU 300paKCHHSIMH.
IIpudan3Ha TeMaTuKa po3paxyHKoOBO-rpaguHoi podoTH:
Nel «I'eomeTpu4Hi mepeTBOPEHHS 300paKEeHb»
3aBHaHHS MOJISTA€ B 3HAXOPKCHHI CKIIATHOI MATPHIll T€OMETPUYHOTO TEPEeTBOpeHHS M
JUTSL PI3HUX BHIIIB pyXy 00’ €kTa. BUXimHUMU mapaMeTpaMu 3aBAaHHS € BUIH PYXY 00’ €KTa.
Ne2 «I'icrorpaMHi nepeTBopeHHs1 300paKeHb»
3aBaaHHS MOJISATAE B 3HAXOKEHHI HOBUX 3HAYCHB SCKPABOCTI IMIKCETIB 300pakKeHHS MiCIIs
BUKOHAHHS Pi3HUX BUJIB TiCTOrpaMHUX MEPETBOPEHb. BUXiTHUMU MapaMeTpaMu 3aB/IaHb €
BUJIM TiCTOTPAMHHX MEPETBOPEHB Ta TaOJHIIl TICTOTPaM MOYAaTKOBUX 300paKeHb.
Ne3 «DinbTpanis 300pakeHb)»
3aBnaHHs TOJIATa€ B PO3PAxXyHKY BIAMOBiZEeH pi3HUX (IIBTPIB, MACKM SKHUX 33JaHi Y
BUIJISIII IPSIMOTO M JIIarOHAJIBHOTO XpecTiB 3X3 Ta y BUIVIAAI KBaApaTiB 3X3, a po3paxyHKU
HEOOX1THO TPOBECTH [UJISl MIKCETIB MEPElIKOaU, 0 MNPUCYTHA Ha 300pakeHHl 6X6.
Buxinaumu mapameTpamu 3aBIaHb € BUAW (PUIBTPIB 1 TaOMMIN SCKPABOCTEH TMIKCEIIB

300pakeHHS.

MoniTMKa Ta KOHTPOb

6. IMosiTHKa HAaBYAJIbHOI JUCLHUILIIHM (OCBITHBOIO KOMIIOHEHTA)

@®opmu oprasizailii OCBITHBOTO MPOLECY, BUAM HABYAIIBHUX 3aHATH 1 OL[IHIOBAHHS PE3yJIbTaTiB HaBUaHHS
perinaMeHTytoThesi [1ooKeHHSIM PO opraHi3alliro OCBITHROrO mporecy B HamioHaibHOMY TEeXHIYHOMY
yHiBepcuTeTi YKpainu « KuiBcbkoMy TOTITEXHIYHOMY iHCTUTYTI iMeHi Iropst CikopchKoToy.

IIpaBuna BiaBinyBaHHA 3aHATH. BiBigyBaHHS € 000B’SI3KOBHM (32 BHHITKOM BHIIAJKIB, KOJU ICHYE
MOBa)KHA TIPUYHMHA, HAMPUKIAM, XBOpOoOa UM JTO3BUI MPAIliBHUKIB JIeKaHATY). SIKIIO CTYJEHT HE MOXE
OyTH TPUCYTHIMH Ha 3aHATTSIX, BiH BCE OJHO HECeTe BIAMOBINANTbHICTH 32 BUKOHAHHS 3aBIaHb, IIO0
MIPOBOAMINCEH B KOMII FOTEPHOMY KJIaci.

IIpaBuia noBedinkum Ha 3aHATTAX. [lin yac BUKOHaHHSA abOpPaTOpPHUX pOOIT CTYACHT MOXKE
KOPHCTYBATUCSI HOYTOYKOM, MOOUTBHUM TeleGoHOM abo 1HIIMMH MPUCTPOSIMH IS TIOMIYKY iH(opMarii
Ha TYIJI-TUCKY BHKIIagada 9d B iHTepHeTi. [Ipore mijx yac JeKIIHHUX 3aHATh Ta OOTOBOPEHHS 3aBIaHb
71a00paTOpHUX POOIT 3a3HAYCHUMH paHIIIE MPUCTPOSIMH KOPUCTYBATHCS HeMoxkHa. lle BigBoutikae
BUKJIaJJaya 1 CTYJEHTIB TpPynu Ta NEPElIKOJKAa€ HaBYAIbHOMY TMpolecy. SIKIIO MaeTbCs HaMip
BHKOPHUCTOBYBAaTH HOYTOYK a00 IHIIWKA MPHUCTPIN IS ayaio- 4M Bifeo3amucy, HEOOXIAHO 3a3aseriib
OTpUMaTH J03BiN BuKianava. Ilig yac nekuiiHUX 3aHATH 3a00pOHEHO BIABOJIKATH BUKJIAJadya Bij
BUKJIQJaHHS MaTepiainy, ycl MTUTaHHS, yTOYHEHHS Ta 1H. CTYyACHTH 3aJal0Th B KiHIII JEKIii a00 BiBEICHHI
JUTSL IBOTO Yac.



BukoHaHH# 3aBAaHb KOHTPOJIbHHUX 32X0/1iB

[Tnariat ta iHmI dopMu HeuecHOi pobOTH HempumycTuMi. Bei mabopaTopHi poOOTH Ta pO3paxyHKOBO-
rpagiyHy poOOTy CTYJEHTH MalOTh BUKOHYBaTH CaMOCTIMHO 13 BHMKOPHUCTaHHSIM pPEKOMEHJIOBAHOT
JiTepaTypy i OTpUMaHHUX 3HAaHb Ta HABUYOK. L[UTyBaHHS B MUCBMOBUX po0OOTax AOMYCKAETHCS TUIBKHU 13
BIJIMOBITHAM TOCHJIAHHSM Ha aBTOPCHKHI TeKCT. HemomycTumi miKa3Ku 1 CIIUCYBaHHS y XOJIi 3aXUCTY
1a00paTopHUX poOIT Ta PO3PaxyHKOBO-TpadidHOi poOOTH, HA MOIYJIbHIM KOHTPOJIbHIM POOOTI, Ha
€K3aMEHI.

JlaGopaTopHi poOOTH 3aXHINAIOTHCA OCOOMCTO 3 TOMEPEAHBOIO TEPEBIPKOI0 TCOPETUYHUX 3HAHbB, SIKI
HEOOX1/IHI JUIsi BUKOHAHHS 3aBJIaHb 32 TeMOI0 3aHATTA. [lepeBipka MpaKTUYHUX PE3yJIbTaTiB BKIIIOYAE
NEPEBIPKY KOAY Ta BUKOHAHHS MPOTPAMHOTIO 3aCTOCYHKY.

MopaynbHa KOHTpOJbHa po0OOTa MPOBOJAUTHCS MHUCHMOBO 0€3 3aCTOCYBaHHS JONOMDKHHMX 3aco0iB
(MoOinbHI TenedoHH, IJIAHILIETH, JITepaTypa Ta iH.) 32 MPUHLUIIOM XPOHOMETPaXKy 4acy BHUKOHAHHS:
JOCTYIl 10 KOHTpojbHOro 3aBaaHHs MKP BimkpuBaeThCsi BHKIAJadeM Yy 3a3[alIeriib OTrOJOIICHUH
MOMEHT Ha BH3HAueHWH mepiof uacy. Pesynbrath MOmyNbHOI KOHTPOJIBHOI POOOTH OTOJOUIYIOTHCS
CTYZICHTaM Ha HaCTYITHOMY 3aHSTTI.

Ex3amen npoBoauThCs MUchMOBO. Ha ek3aMeHi CTYACHTY HE JO3BOJISETHCS KOPUCTYBATHCh Oyab-SKUMHU
Marepiajamu.

ITopsinox 3apaxyBaHHs NPONYLIEHUX 3aHATh. BianpanroBaHHs NPOIYILEHOTO 3aHATTA 3 JEKLI1HHOTro
Kypcy 3A1MCHIOETbCS IUIIXOM HIATOTOBKH 1 3aXUCTY pedepaTy 3a BiNOBIJHOI TEMOIO. 3aXHCT pedepary
BiIOYBa€ThCS BIAMOBIAHO A0 TrpadiKy KOHCYIbTAIlil BHUKIagadya, 3 SKUM MOXXHA O3HAHOMHUTHUCH Ha
kadenpi. BignparoBanHs npomyineHoi JabopaTOpHOT POOOTH 3AIMCHIOETHCA LUIAXOM CaMOCTIHHOTO
BHUKOHAHHS 3aBJIaHHS 1 IOr0 3aXUCTY BiAMOBIAHO 10 Tpadiky KOHCYIbTAIlIM BUKIaaqa.

MoaiTnka moxo axkagemiuHoi 1o0podecHocti. [TonmiTHKa Ta MPUHIMIK aKaAEeMidyHOI TOOPOYECHOCTI
BHU3HaueH1 y po3aui 3 Kogekcy dyecti HamioHanbHOro TeXHIYHOTO YyHiBepcuTeTry Ykpainu «KuiBcbkuii
nomiTexHiuHuid 1HCTUTYT iMeHl Iropst Cikopcekoroy». JlerampHimie: https:/kpi.ua/code.

Hopmu eTnuHoi noBeainku. HopMu eTnuHO1 MOBEIHKYM CTYICHTIB 1 MIPaIliBHUKIB BU3HAYCHI Y PO3ALTL 2
Konmekcy uecti HamioHanbHOro TexHIYHOro YHiBepcuteTy YKpaiHu «KuiBCbkui mNOIITEXHIYHUI
iHcTUTYT iMeHl Iropst Cikopceekoroy. [eranbhime: https://kpi.ua/code.

7. Buau KOHTPOJIIO Ta peMTUHIOBA CUCTEMa OL[iHIOBaHHS pe3yJ/ibTaTiB HaB4aHHA (PCO)

PeiiTuHr cTyneHTa po3paxoByeThbes BUuxoasuu i3 100-6anpHOT mkanm,
3 Hux 50 GaiiB cKiagae cTapToBa IIKaja.
CrapToBHii peUTHHT CTyAEHTa (IIPOTITOM CEMECTPY) CKIIAAAETHCS 3 0alliB, 10 CTYIEHT OTPUMYE 3a:

— BHKOHAHHS Ta 3aXHCT JJA00OpaTOpHUX POOIT i3 § TeM:

[ixcenni neperBopenHs 300pakens (Tema 1.2. [TikcenbHi onepartiii Hal MEANYHUMH 300pa)KEHHSIM).

INcrorpamui neperBopeHHs 300paxeHs (Tema 1.3. Ticrorpamui nepeTBOPeHHS! MEANYHUX 300pa)KEHB).

Oinprpartis 300paxens (Tema 1.4. DinpTparis MeAUIHUX 300paXKeHB ).

Metonu cermeHTalii 300pakeHb, 3aCHOBaHI Ha ¢opMmyBaHHI omHopimHuX AinsHOK (Tema 2.1. BusnaueHHs Ta

Bi3yaui3amis JBOBUMIPHUX MEAWMYHUX 00’ €KTIB).

5. Meroan cermeHrarii 300pakeHb, 3aCHOBaHI Ha momryKy rpaHunp (Tema 2.1. BusHaueHHs Ta Bisyamizamis
JBOBHMIPHHUX MEIHMYHUX 00’ €KTIB).

6. JIBoBuMmipHi TeomeTpuuHi meperBopeHHs 300paxenp (Tema 2.2. ['eomeTpwuHi TEPETBOPEHHS MEIUYHUX

L=

300pakeHb ).

7. Bizyamizauis B TpuBumipHomy mnpoctopi (Tema 2.3. Bu3HaueHHs Ta Bi3yamizaiisi TPUBUMIPHHX MEIUYHHX
00’€KTIB).

8. MynpTHMOnanbHa  Bidyamizalisi 300pakeHb KomiuieMeHtapHoi npupoau (Tema 2.4. MynbTMonanbHa
BizyaJizaris).

— OJHY MOJYJIbHY KOHTPOJIbHY pOOOTY;

—  OJHY pO3paxyHKOBO-rpadiuHy poOoTy.
MaxkcumalpHa cymMa BaroBux 0altiB 3a BCl KOHTPOJIbHI 3aX0/IM IPOTITroM ceMecTpy Re ckianae:
R¢ = 8 naboparopuux po6irt - 5 6ani + 1 MKP - 5 nutans - 1 6an+ 1 PI'P - 5 6anis = 50 Oais.


https://kpi.ua/code
https://kpi.ua/code

IHoTouHMii KOHTPOJIb
Jlabopamopui pobomu
Barosuii 6an — 5.

MaxkcumanbHa KiTbKICTh 6amiB 3a Bei 1abopatopHi podoTu AopiBHIOE 5 6ainiB x 8 = 40 GauiB.
Kpumepii oyiniosanns.

5.0 banie — BipHO BUKOHAHI peani3amis aTOPUTMIB, PO3pPaXyHKOBA YacTHHA POOOTa; JOCKOHAJIO
MPOBEJICHUI aHaJi3 OTPUMaHUX PE3YJIbTATIB 1 0pOPMIIEHO BiIIOBIIHUIA 3BIT;
4.0...4.9 banie — BipHO BUKOHAHI peaizallis alTOPUTMIB Ta PO3paxyHKOBa poOOTa, aje 3 HeJOCTaTHBO

MPOBEJCHUM aHAJTi30M OTPHUMAHHX PE3YJIbTATIB Ta TEOPETUUHUM OOIPYHTYBaHHSIM; 3BIT IIPO
BUKOHAHHS 3aBJIaHHs1 0()OPMJIICHO 3 HEJOIIKaMH;
3.0...3.9 6anu — poboTa BUKOHaHA 3 rPyOUMHU IIOMHJIKaMU; 3BIT 0OPMIIEHO 3 IOMUJIKAMU;
0 6anie — HeBipHA BUKOHaHA poOOTa, BIICYTHICTh 000B’SI3KOBUX YaCTHH 3BiTY ITPO BUKOHAHHS 3aB/IaHHSI.

Mooynvna konmpoavha poboma
Baroswuii 6an — 1.

MaxkcumanpHa KUTbKICTh OatiB 3a KOHTPOJIBHY poboTH AopiBHIOE — 1 6an X 5 mutans x 1 MKP = 5 Gaunis
Kpumepii oyiniosanns.:

I 6an — TOBHA BipHA BiNOBIIb HA MUTAHH (BIAMNOBIAb MICTUTH He MeHIIe Hixk 90 % HeoOxinHOi iHdopMalii);
0.7...0.9 6anie — HemoBHa ab0 HEBipHA BiAMOBiAs Ha MUTAHHS (BiXNOBiAs MicTUTH 70% .. 90% HeobxinHOi iHdopMarii);
0.6 6anru — HemoBHa ab0 HEBipHA BIAINOBIAs HA MHUTAHHS (BIAMOBIAL MICTHTh HE MeHme HiX 60 % HeoOXimHOT
iHpopMmartii);
0 6anie — BiACyTHICTb BiIIOBiAI 00 HeBipHA BiANOBINb Ha nuTaHHA (MeHIIEe 60% HeoOxinHOi iHdopMmanii).

Pospaxynroso-epaghiuna poboma
Barosuii 6an — 5.

MaxkcumanbHa KinbKicTh 6amiB 3a PI'P nopiBaroe — 5 6ainiB x 1 = 5 Gauis.
Kpumepii oyiniosanns:

5.0 6anie — mOBHUII BipHHMIT PO3B’SI30K BCIX 3a/1ad;
4.0...4.9 6anie — HenoBHUI a00 HEBIpPHUIT PO3B’A30K ONHIET 3aqa4i;
3.0...3.9 6anu — HENOBHUH PO3B’ 30K a00 MOMMIIKH y 331a4ax;
0 6anie — BiICYTHICTH BiANOBiAeH a00 HEBIpHUIA PO3B’A30K BCiX 3a7ad.

Kasengapuuii KOHTPOJIb
[IpomixkHa arecraliisi CTYIEHTIB (Hayli — aTecTallisl) € KaJeHIapHUM KOHTpojeM. MeTor MpoBeIeHHS
aTecTalii € MiJABUINEHHS SKOCTI HAaBYaHHS CTY/JCHTIB Ta MOHITOPUHT BUKOHAHHS Tpadika OCBITHHOTO
MPOIIECY CTYICHTAMH.
YMOBOIO nepIIoi aTecTallii € OTpuMaHHs He MeHmIe 12 GalliB Ta 3aXUCT BCiX Ja0opaTopHUX poOiT (Ha dac
aTectarlii). YMOBOIO Apyroi aTtecTarii € oTpuMaHHs He MeHIIe 24 OalliB Ta 3aXHCT BCIX JaOOPaTOPHHUX
po0it (Ha yac arecrariii).

CemecTpoBHii KOHTPOJIb

YMOBaMH I0IIyCKYy 10 €K3aMEHY €:

— 3apaxyBaHHs BCiX JJaOOpaTOpHHUX POOIT;

— Hanucana MKP;

— 3apaxyBaHHs pO3paxyHKOBO-rpadidHOi poOOTH;

— crapToBuil peiftunr He menuie 30 6ais.
Ex3amMenariitHy po60Ty BCi CTYJIEHTH MTUITYTh O00B’ I3KOBO.
KinpkicTh 3anuTanp y KoxHOMy Oineri — 3. BaroBuii 0an mepmoro 3amurtanas — 10, npyroro — 20,
TpeThoro — 20. MakcumaibHa KUTBKICTh OaJTiB 32 BC1 MUTAHHS €K3aMEHAIIHHOTO O11eTy JOPIBHIOE:

10+20+20 = 50 6Gauis.

Kpumepii oyiniosanns nepuio2o 3anumatv Ha eK3aMeHi.

9...10 6anie — 3MICTOBHA BiANOBIZb HA TEOPETHIHE MUTAHHS OlNIETYy;
7...8 6anie — noOpa BiONOBiIs HA MUTAHHS, € 3 HEBEITUKUMHU 3ayBaXKCHHIMU,
6 6anie —  3a70OBiTBbHA BIANOBIAb HA MUTAaHHA (€ AEKUIbKA TPYyOHX OMIIIOK Y BiATIOBii);
0 6anu —  Oinblue ABOX IPyOMX MOMMIOK/HE3HAHHS IUTAHHA
Kpumepii oyinioeanns opy2020 ma mpemvo20 3anumanHs Ha eK3aMeHi.:
18...20 banie — 3MiCTOBHA BiJIIOBi/Ib Ha TEOPETUYHE [TUTAHHS OLIETY;
15...17 6anie —  moOpa BiAIOBIIb HA IMTAHHS, aJI¢ 3 HCBEJIUKUMH 3ayBAKCHHIMH,
12...14 banie — 3a/10BiJbHA BIIIOBIAb HA NUTaHHS (€ JEKUIbKa rpyOMX IIOMUIIOK Y BiJIIOBi/I);
0 6anie —  Ourble 1BOX rpyOMX MOMWIOK/HE3HAHHS TUTAHHS

Tadauus BianmoBiTHOCTI peiTHHrOBUX 0aJ1iB OLIHKaM 32 YHIBePCUTETCHKOI0 HIKAJIOK
Cywma craproBux OaiiB Ta OaiB 3a eK3aMeHalliiiHy poOOTy MepeBOAUTHCS 10 OL[IHKH 3TiJHO 3 TaOIHLIEIO:



baan Ouinka
100...95 BigMmigHO
94...85 Hyxe nodpe
84...75 Hobpe
74...65 3a00BUIIBHO
64...60 Hoctatabo
Mene 60 He3zanoBinbHo
€ He 3apaxoBani 1aboparopHi pobotu abo He
3apa3zoBaHa PI'P abo ne nanucana MKP a6o He nonymeno
cTapToBHid pedTHHT MeHIe 30 OaniB

8. JloaaTkoBa iHpopmManis 3 AUCHUIUIIHU (OCBITHBOTO0 KOMIIOHEHTA)

JAucranniiine HaByaHHsA. B yMoBax AHCTaHIIIHOTO pEXWMYy OpraHizaimisi OCBITHBOTO TPOIECY
3MIMCHIOETBCA 3 BUKOPUCTAHHSM TEXHOJOTIA JUCTAHIIIHHOTO HAaBYaHHS: IJIATHOPMH JTUCTAHIIHHOTO
HaBuaHHA «Cikopcbkuii» Ta «EnexkrponHuii kammycy». HaBuanbHui mpolec y IUCTaHLIHHOMY peXUMI
3IACHIOETBCS BIJIMOBITHO 10 3aTBEP/PKEHOTO PO3KJIANy HABUAIBHUX 3aHATh. 3aHATTA MPOXOIATH 3
BUKOPUCTaHHSAM CY4YaCHUX PECypCiB MPOBEICHHS OHJIAH-3yCTpiuel (opraHizaiis Bieo-KoHpepeHIiil).

Po6ouy nporpamy HaBuYanbHOI gucuunainm (cnnabyc):
CknapeHo pgoueHtom Kadenpu EMK, K.T.H., Anximosoto CeiTnaHoto MuKonaisHoto
YxBaneHo Kadeapoto biomeanuHoi KibepHeTKK (npoTtokon Nel sig 31 cepnHa 2023 poKy)

NoropyxeHo MeToauuHo Komicieto pakynbreTy (NpoTtokon Nel sig 1 BepecHa 2023 poky)
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