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MiHiCTEpPCTBO OCBITU | HayKn YKpaiHu [lep>xaBHUN 3aKnag
| » | LintuposaHus: 0,04% id: 1
«JlyraHCbK1UM HauioHabHUN YHIBEpCUTET iMeHi Tapaca LLleB4eHKa»

HaB4Ya/ibHO-HayKOBWIN iIHCTUTYT MaTeMaTUKKM Ta iHpopMaLinHMXx TexHonorin Kagegpa
MaTeMaTuKn Ta iHpopMmaTukm KovyeseHko Amutpo KOpinosny METOONKA BUBYEHHA TEMA

u LntnposaHus: 0,01% id: 2
«KOHYC»

3 BUKOPUCTAHHAM KOMIMTKOTEPHWX 3-D MOOEJNEWN kBanicdikaLintHa poboTa 3406yBava BULLOT
OCBiTW APYroro (MaricTepcbkKoro) piBHA OCBiTHLOI Mporpamu

B LnTnposaHus: 0,01% id: 3
«MaTemaTuka»

3a cneuianbHicTio 014.04. CepenHs ocsiTa (MaTemaTmka) OcobucTuim nignmc

Omntpo KOYEBEHKO HaykoBun KepiBHUK KOnia XYYOK, kananpat diznko-

MaTeMaTU4YHUX, OOLUEHT Kadenpn MaTeMaTUKKN Ta iHPopMaTuKM B.o. 3aBigyBada Kacdenpu
KOpin KO3Yb, AOKTOp TEXHIYHMX HayK, Npodecop Kahenpn MmaTeMaTUKN Ta

iHdbopmaTukmy Montaea - 2025 3MICT BCTYN3 PO341J1 1. METOANYHI OCOBNNBOCTI BUBHEHHA

TEMU

u LintnposaHus: 0,01% id: 4
«KOHYC»

B LUKIJIbHOMY KYPCI FEOMETPII7 1.1. MeToAu4Hi 0COBNMBOCTI HaBY4aHHsA cTepeomeTpii7 1.2.
AHani3 cy4yaCHUX ANAAKTUYHUX PecypciB 3 TeMU

[ 7 LnTuposaHusa: 0,01% id: 5
"KOHyC"

11 1.3. CTpYKTYpPHO-/OMiYHUI aHai3 NOHATTS

& LUnTuposaHus: 0,01% id: 6
IIKOHycII

18 1.4. ®opMyBaHHSA NOHATIMHOrO anapaTy TeMu

§d LinTuposaHusa: 0,01% id: 7
"KoHyc"

23 BucHoBkuM 10 po3ainy27 PO3[1/1 2. BAKOPUCTAHHSA KOMM'FOTEPHUX 30 MOOENEN ONA
PO3B'A3YBAHHA 3A0AY HA KOHYCWN29 2.1. Ornaa nporpaMHoro 3abe3snevyeHHsa gns 30-
MoJesiloBaHHA KoHyca29 2.2. IHTerpauis 3D-MoAesiloBaHHA B NpoLec HaB4YaHHA reoMeTpil nifg
4YacC BMBYEHHSA TeMu

§d LntnposaHus: 0,01% id: 8
«KoHyc»

40 2.3. OCHOBHI TUMK 3a4a4 Ha KOHYCU Ta iX PO3B'sI3yBaHHSA 3 BUKOPUCTAHHSAM KOMM'tOTEPHUX 3
Mmonenendl 2.4. MeToAnN4YHi peKoMeHaalil LWoa0 BUKOPUCTaHHS ONa BUBYEHHA
KoHyca45 2.5. Po3B’A3yBaHHA TMNoBux 3asaaHb 3HO 3a gonomoroto 3D-moaenend8 2.6.
Po3pobka nnaHy-KOHCNEKTY YPOKY 3 TeMu

[ % LinTuposanHusa: 0,01% id: 9
«KoHyc»

B KypcCi reomeTpii 11 knacy58 BucHoeku go posainy70 BUCHOBKIN72 CINMNCOK BUKOPUCTAHNX
OXXEPEJT73 OOOATOK A79 BCTYI Po3ain reomeTpil

§d LntnposaHus: 0,01% id: 10
“CTepeomeTpia”

BMMara€ BCTaHOBJIEHHS 3B'S13KiB MiXK abCTpaKTHO-/I0rYHMUM | 06pa3HM MucneHHaMm. Llen npouec
3HAYHO NOJIErwyeThLCSA NMPU 3aCTOCYBaHHI NPOrpaMHMX 3acobiB, BUKOPUCTAHHS AKX OO3BOJISE

30iNCHIOBATW AWHAMIYHI NepeTBOpeHHS 306pa)keHb MPOCTOPOBUX 06'EKTIB, MOKPOKOBY iX
nobyaosy, rpacdivyHo iNOCTpyBaT! reOMETPUYHI Tina. AHanNi3 HayKoOBO-MeTOAUNYHOI NiTepaTypu
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[03B0OJISIE 3p0OUNTUN BUCHOBOK, LLLO MCUXOJIOr0-NefaroriyHi Ta MeToANYHI aCnekTn BUKOPUCTaHHS
KOMM'IOTEPHUX TEXHOJIONiN po3rnsaganncs B poboTax baraTbox HaykKoBLiB. Tak, po3rnsag
KOMMEKCY NMUTaHb, NOB'A3aHUX i3 BAKOPUCTAHHAM CyYaCHUX iH(hOPMaLiMHO-KOMYHIiKaLinHNX
TEXHOJI0Ti Yy HaBYa/lbHOMY MpoLUeci B cepeHin i BULLIN WKOMi, 3ano4yaTKoBaHo B poboTax K.
MakniHa, A. . Epwosa, M. |. X)Kangaka, 0. C. Pamcbkoro, B. I. Knoyka, O. I'. Mopakosuya, H. B.
Mop3e, C. A. PakoBa, O. B. CniBakOBCbKOIro Ta iHWMX JOCNIOHMKIB. AWAAKTUYHI N NCUXONOTiYHi
aCneKkTn 3aCToCyBaHHSA iHOpMaLiMHUX TEXHONOr M HaBYaHHA OOCNIAXKYBancsa B npausx B. M.
Becnanbka, O. M. JleoHTbEBa, HO. |. Mawbuusa, H. ®. TanusiHoi Ta iHWKX. BuB4eHHS npobnem,
MOB’SA3aHNX 3 MCUXOJIONYHUMKN 0COBIMBOCTAMU HABYaIbHOI AiANIbHOCTI CTyAEeHTIB, 34iACHIOBaNMn
y cBOix poboTax A. M. Anekciok, 0. K. babaHcbkuia, J1. B. 3aHkoB , I. 4. JlepHep, T. C. AueHKo Ta
iHWi. AHani3 npobaemM MaTeEMaTUYHOI OCBITK, POo3pobKa TEOPETUYHUX | METOONYHMX acMeKTiB
HaBYaHHSA MaTeMaTUKN B CyHaCHUX YMOBaxX 3Halla BigobpakeHHs B npausx M. |. bypau, 1O. M.
KonsgriHa, 3. |. CnenkaHb, O. . Ckacum , B. O. LWeeus, M. |. LLkinga Ta iHwwnx. Mpobnemu cTBoOpeHHS
i BNIpOBagXEHHA METOANYHUX CUCTEM HaBYaHHA NPUPOAHNYO-MaTEMATUYHUX OUCUMUMAIH Y
cepefHix i BALLMX HaBYasbHUX 3aKnagax gocnigxyesanu M. |. XKanpak, HO. I'. JloTiok, H. B. Mopse,
3. I. CnenkaHb, 0.B. CniBakoBcbkuin, M.C. JIbBOB Ta iHLWi. NMpobnemn BnkopncTaHHaA IKT Ta
BMPOBad)XEHHS Ha iX OCHOBIi ANCTAHLUINHOIrO0 HaB4YaHHSA MaTeMaTUKN B CEPEAHIN | BULLIN LUKOI
nocnipxysannck y poboTtax M. |. XKangaka, B. |. Knoyka, O. I'. Mopgkosuya, H. B. Mop3e, C. A.
Pakosa, 0. C. Pamcbkoro, O. B. CniBakoBcbkoro, HO. B. N'opowka, M.C. JibBoBa, B.A. KpekHiHa,
KO.B. Tpuyca, B.C. Kpyrauka, T. B. 3anuyesoi Ta iHWux. NuTaHHaMU po3pobku Ta BNPOBaAKEHHS
CUCTEeM OMHaMIYHOT MaTeMaTUKWN B OCBITHIN NpoLec akTUBHO 3alMancCb

@ O6HapyxeH Mnaruvat: 0,11% https://dspace.udpu.edu.ua/bitstream... id: 11
Taki BYeHi, Ak M. XXangak, 0. Fopowko, €. BiHHM4YeHKO, C. PakoB, T. KpamapeHko, B. PakyTa Ta
iHWi. BoHW gocnigxXXyBann pisHOMaHITHI acneKkTu L€l TeMU, 30KpeMa 0CobIMBOCTi BUKOPUCTAHHS

nporpaMHoro 3abesne4vyeHHs B HaBYaHHi MaTeMaTukun. 3okpema, M. XoxeHBaTep, B.
PakyTa, P. 3latauHos, O. CemeH xiHa, M. [pywnsak Ta iHWi geTasbHO onuncann iHTepgenc
nporpamm , cnocobu il 3acToCyBaHHA B HaBYaHHiI Ta HaBeun NpukKaagn po3B’'si3aHHSA

3a4ay 3a A0OMNOMOro0 LbOoro iHCTpyMeHTY. KOHYC - Lie He npocTo abcTpakTHa reoMeTpuyHa
irypa. BiH 0TOYY€ Hac CKpi3b: Bi COCHOBUX LUULLIOK A0 byaiBenbHUX NiNOK. PO3yMiHHSA
BNAaCTUBOCTEN KOHYCa Ma€E Benn4yesHe NpakTUYHE 3Ha4YeHHS B Pi3HUX chepax XxuTT4. MpoTe,
He3BaXkaloyuM Ha BCIO O4EBUAHICTb L€l irypun, 6arato y4HiB CTMKaOTbCA 3 TPYAHOLWAMN Npu i
BMBYEHHI. YoMy Tak BigbyBa€eTbcA? BianoBigb KPUETLCS B 0COBMMBOCTAX HALLOMO MPOCTOPOBOIro
MuncneHHs. o6 nonomMorTn y4yHAM Kpaule YABUTU Ta 3p03yMiTU KOHYC, @ TaKoXX CMpPOCTUTKU
rnpouec po3B’sa3aHHA 3a4a4, BCe YacTille BUKOPUCTOBYIOTb Cy4acCHi TeXHONOrIi, 30kpema, 30-
mogentoBaHHA. Cy4acHa negarorika nponoHye 6e3nivy iHHOBaALIMHUX NiAXoA4iB 40 BUBYEHHS
reoMeTpPUYHMX Tisl 32 LOMNOMOIrol0 KOMM'IOTEPHUX Nporpam, AKi 3Ha4HO NiABULLYIOTb
e(PeKTUBHICTb HaBYaHHSA.

n LunTtnposaHus: 0,06% id: 12
“Po3B’'s1I3yBaHHS 3a4a4 Ha 064YNCNEHHS MOLL, Ta NepUMEeTpPiB Nepepi3iB MHOrorpaHHUKIB”

i3 BAKOHaHHAM Nobyn0BM MalOHKa | TPOMi3AKMX 064nCneHb y -3D [3],

(7 LuTnpoBaHus: 0,08% id: 13
“CuctemMaTmsaLia NoHATb, BUPOHAEHHSA BMiHb i HABUYOK Y MOByA0Bi KyTiB y MHOroOrpaHHMKax"

i3 3aCTOCYBaHHAM -3D [4],

n LnTnpoBaHus: 0,03% id: 14
“INocnigMeHHsA NOBEPXOHb Yy NpocTopi”

3 BUKOPUCTAHHAM =20, -3D, [5], BUBYEHHSA TEMU

n LUuTtnpoBaHus: 0,01% id: 15

“Tina obepTaHHA"

i3 po3rnanom Noro NPUKAagHNX acrnekTiB 3a A0MNOMOrow NporpamMmHux 3acobis -2, -
3D [6] Ta iHWi. He3Ba>katoyn Ha 3Ha4YHI AOCATHEHHS Y BUKOPUCTAHHI KOMMN'IOTEPHUX Moaenen y
HaBYaHHi MaTeMaTUKMN, NMNTaHHA ePEKTUBHOIO 3aCToCyBaHHA 3D-monenen nig 4ac BUBYEHHS
KOHYCa 3a/IMWAETbCA aKTyasIbHUM. 30KpeMa, BUHNKATb MUTaHHA WOA0 ONTUMasbHMX cnocobis
BUKOPMCTaHHSA Moaenen, iX BIJINBY Ha PO3YMiHHS YHYHSMUW MPOCTOPOBUX BifHOLWIEHb Ta
eheKTUBHOCTI pi3HKUX TuNiB Moaenen. Came Tomy 6yno obpaHo TemMy OOCNIAXKEHHS

n LUunTtnposaHus: 0,06% id: 16
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«MeToAnKa BUBYEHHSA TEMU «KOHYC» 3 BUKOPUCTAHHAM KOMM'IOTEPHUX 3 MOLENen».
O6’ekTOM pocnig>XeHHsa € 0cOb6NMBOCTI BUKNagaHHSA TEMU

u LntnposaHus: 0,01% id: 17
"KoHyc"

y cepefHin wkoni. NpegMeToM OOCAIAXKEHHS € METOANKA BUBYEHHSA TEMU

u LUuTtnposaHus: 0,01% id: 18
«KoHyc»

3 BUKOPUCTaHHAM KoMn'toTepHMx 30D moaenen B Kypci reomeTpii 11 kKnacy Ha npodisibHOMY
piBHi. MeTa pocnig>XeHHs nonarae y BUSBAEHHI METOANYHMX 0COBNMBOCTEN BUBYEHHSA TEMU

u LintnposaHus: 0,01% id: 19
«KoHyc»

B KypCi reoMeTpil CTapLUOol LWKON i3 3aCTOCYyBaHHAM KoMN'toTepHUX 30 Mogenen. JoCArHeHHS
MeTu focnigXeHHs nepenbavae BUKOHAaHHA TakUX 3aBAaHb: NPOBECTU AeTasIbHUIN aHani3
CyYaCHUX O0ChifXeHb Yy ranysi BUKopucTaHHA 30D-TexXHOJ0rin y HaB4YaHHI reomMeTpii; npoBecTun
aHani3 HaBYaJIbHUX NporpaM Ta NigPYYHHUKIB; PO3KPUTU MaTEMATUYHY CYTHICTb NOHATTSA

u LUunTtnposaHus: 0,01% id: 20
"KOHyC"

Ta NpoaHafizyBaTn NOro MiCLe B LWIKiIJIbHOMY KYpPCi reoMeTpii; y3arajlbHUTU Ta CUCTEMaTU3YBaTN
TeopeTUnYHi BiJOMOCTI 3 TeMU

u LintnposaHus: 0,01% id: 21
«KoHyc»

; MPOBECTW MOPIBHANBHUIA aHasi3 NONYAApPHUX Nporpam asas 3D-monentoBaHHA Ta obpaTu
onTMMasbHe nporpaMHe 3abesnevyeHHs 419 BUBYEHHS KOHYCa; PO3p0bUTY MPaKTUYHI

pekoMeHpauil oaa BYUTeNiB Woa0 BUKOPUCTaHHS ONna Bisyanisauii Ta 4OCNIAXKEHHS
BNIACTUBOCTEN KOHYCA; CTBOPUTU METOANYHY PO3POOKY YPOKY 3 TeMU

| » | LntnposaHus: 0,01% id: 22
«KoHyc»

3 BUKOPUCTaHHAM KoMn'toTepHux 3D mofenein. Onsa npoBefeHHsA AochigxeHHsa 6yno
3aCTOCOBaHO KOMIMJIEKCHUIM NigxiA, Wo BKJ0YaB peTesbHUN aHalli3 HayKoBOI sliTepaTypn Ta
MeToAnYHe MogentoBaHHA. OTpUMaHi pe3ysbTaTh MaloTb BUCOKY MPaKTUYHY LiHHICTb, OCKiJIbKU
po3pobneHi onaakTNYHi MaTepiann Ta NPaKTUYHI peKoMeHgauii [03B0AITbL 3pobuTn npouec
HaB4YaHHA Biflbl HAOYHUM Ta LiKaBUM, MOXYTb ByTN eheKTUBHO BUKOPUCTAHI BYNTENAMM
MaTeEMaTUKKN A4 NiABULLEHHSA SKOCTI HaBYaHHSA reoMeTpil. BukopnctaHHa 30D-TexXHONOrin crnpusie
PO3BUTKY NPOCTOPOBOI YSBM YYHIB Ta NOrANGAEHHIO iXHIX MaTeMaTUYHUX 3HaHb. CTpPyKTypa
poboTu. [laHa HaykoBa poboTa CKNafA€ETbCSA 3 TPbOX OCHOBHUX YaCTUH: BCTYMY, OCHOBHOI
YaCTWHW, MOAINIEHOI Ha ABa PO3A4inun, Ta BUCHOBKIB. Taka CTPYKTypa CnpsMOBaHa Ha PO3KPUTTS
METOOMNYHUMX aCMNeKTiB BUKIafgaHHA TeMU

u LntnposaHus: 0,01% id: 23
«KoHyc»

Y WKIiIbHOMY KypCi reoMeTpii Ta iHTerpauito cy4aCHUX TeXHOJI0rin y HaBYalbHUI npoLec.
Mepwnin po3ain NPUCBAYEHUN METOONYHUM acNeKkTaM BUKa4aHHS TeMu

[ 7 | LintnposaHus: 0,01% id: 24
«KOHYC».

Y HbOMY po3rnagatoTbCcs 0cobMBOCTI HaBYaHHSA CTEPEOMETPIl, aHasi3yloTbCA Cy4acHi
ONOAKTUYHI pecypcu, a TakoXX NPOBOAUTLCA CTPYKTYPHO-NOriYHMN aHani3 NOHATTA

& Uutuposarus: 0,01% id: 25
«KOHYC>.

3HayHa yBara NnpuainseTbca GopMyBaHHIO MOHATINHOIO anapaTy, HeobxigHoro gns
e(heKTUBHOI0 3aCBOEHHA TeMU. 3aBEPLUEHHS PO34iNy MICTUTb BUCHOBKU LLOAO eheKTUBHOCTI
TpaguLinHUX NiAX0A4iB i MOXXNBUX LLUAXIB IX BAOCKOHaNeHHS. pyrun po3ain akueHTYeE yBary
Ha 3aCTOCYBaHHi KOMMN'IOTEPHUX TEXHOJIOTi Y HaBYaHHI reomMeTpii, 30KpemMa BUKOPUCTaHHI 3D-
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MoAenen ons po3s’A3yBaHHA 3a4a4y Ha KOHYCU. Y HbOMY NMPOBOAUTLCA OrNA4 NPOrpamMHOro
3abe3neveHHs, iHTerpauis 30-MoOentoBaHHA Yy HaBYaJIbHUI NPOLEC, aHaNi3yloTbCs TUMNOBI 3aaadi
Ta MEeTOAWYHI Niaxoan A0 iX po3B'a3yBaHHA. OKpeMi Nigpo34inm npuceaYeHi METOANYHUM

pPEKOMeH[auifAM W00 BUKOPMUCTAHHA NporpaMHoro 3abesneyeHHs Ta po3pobui ypoky
3 TeMu

B LnTnposaHus: 0,01% id: 26
«KOHYC».

Ocobnuee Micue 3aiMa€e aHani3 3acTocyBaHHA 3D-monenen gnsa nigrotoskn o HMT. PO34I11 1.
METOOWNYHI OCOBNIMBOCTI BUBYHEHHA TEMIK

u LUunTtnposaHus: 0,01% id: 27
«KOHYC»

B LUKIJIbHOMY KYPCI FTEOMETPII 1.1. MeToan4Hi 0cobanBOCTi HaB4aHHA cTepeomeTpii
EcdhekTmBHICTb HaB4YaHHSA 6e3nocepeqHbO NoB'A3aHa 3 MaNCTEPHICTIO BYMTENS Ta MOro BMiHHAM
obupaTu BignoBigHI MeToAn i NpuromMn poboTn. MeToanKa HaBYaHHS KOXXHOI0O NpeaMeTa €
pe3ysbTaTOM TPpMBaAMX AOCNIOXKEHb | BDAXOBYE K 3araljibHi 3aKOHOMIPHOCTI HaBYaHH4, Tak i
cneumngiky KOHKpEeTHOI AuCuUnniiHn. AdcKkpaBuMm NprukKAagom Uboro € npaui 4. A. KOMeHCbKoro,
AKUN LWe Y CTONITTi po3pobnsB yHiBepCanbHi NPUHUMMN HaBYaHHSA. [15, 21] Cy4acHi
DOCNio>XeHHA B rajly3i nenarorikm nigTBepaXKyoTb, WO ehpeKTUBHICTb HaBYaHHSA 3HAa4YHO
3pOCTaE, KON BYUTESb BONOAIE Pi3HOMAHITHUMU METOANYHUMMN NPUAOMAMN | BMINO iX MOEOHYE.
Cy4acHe po3yMiHHS NOHATTSA

B LnTnposaHus: 0,01% id: 28
«MeTognKa»

MOXKeMO crnocTepiratn B poboTi C. FloHYapeHKa

u LintnposaHus: 0,02% id: 29
«MeTogunKa aK Hayka»,

he BiH BU3HAYaE 1l TakK:

u LintnposaHus: 0,28% id: 30

«MeToAnKa KOHKPETHOro HaB4YalbHOro NpeaMeTa - Le rajy3b nefaroriyHoi HayKu, Wwo
OOCNiAXXY€E 3MICT HaBYa/IbHOrO NMpeaMeTa N XapakKTep HaBYa/lbHOrO MPOLECY, KU CAPUSE
3aCBOEHHIO YYHAMU HEOOXiAHOrO PiBHA 3HaHb, YMiHb Ta HABUYOK, PO3BUTKY MUCJIEHHS
LIKONAPIB, (DOPMYBaHHIO CBITOrNS4Y | BUXOBAHHSA SKOCTEN FpoMadsiHMHaA CBOEI KpalHn» [11]

. MeToOnKa HaBYaHHSA - Le He XaOTU4YHUI Habip NpUNOMIB, a CKOOpPANHOBaHa CUCTeEMaA, WO
CKJTa[fa€ETbCA 3 B3AEMOMOB ' I3aHUX eflieMeHTIiB. 9K Moka3aHo Ha puc. 1.1, o4HUM 3 KJII0HOBUX
€/IEMEHTIB L€l CUCTEMN € NPUHLUNNN HaBYaHHA. 3a BU3HaYeHHAM [17], npuHUMNM HaBYaHHSA - Le
OCHOBHi BUMOIM 0,0 HaB4asIbHOro npouecy, ski 3abe3ne4vyoTb NOro ePEKTUBHICTb. [HWNMK
cnoBamMu, NPUHUKNK - e Ti PyHOAMeHTasnbHIi ifel, AKUMU MU KepyeEMOCS Y CBOIN NefarorivyHin
LiSNbHOCTI. IX cTabiNbHICTb 3yMOB/IeHa TiICHUM 3B’'SI3KOM i3 CyCMiIbHUMM LiHHOCTAMMK. Puc. 1.1.
CknanoBi METOANKN HaBYaHHA EGeKTUBHE HaBYaHHA 'PYHTYETLCA Ha KiIbKOX
dyHOaMeHTaNnbHUX NpUHUMNax. MNepenycim, yuntenbs Ma€e 3abesnedyyBaTn y4HAM OOCTOBIPHI
3HaHHSA, WO BigMNOBiAAaOTb Cy4aCHOMY CTaHy HayKu (MPUHLUMM HayKoBOCTI). Kpim Toro,
HaBYaJIbHU MaTepian Ma€E NoAaBaTMUCA NOCAIAOBHO Ta JIOMiYHO, WO6 y4eHb Mir Nerko 3acBoiTh
HOBi 3HaHHSA (MPUHLUWM CUCTEMATUYHOCTI). 119 Kpalwloro 3anamM’aTOBYBaHHS Ba)kJ/IMBO 3aly4aTu
Pi3HI KaHaNW CAPUNHATTS (NPUHUMN HAOYHOCTI). BogHo4ac, maTepian Mmae 6yTu aganToBaHWn [0
BiIKOBMX 0COBNMBOCTEN Ta iHAMBIAYaIbHUX MOXJINBOCTEN YYHIB (MPUHLWN AOCTYNHOCTI). |,
HapewTi, HaB4YaHHSA Ma€ ByTN aKTUBHMM NPOLLECOM, B IKOMY Y4€Hb He MPOCTO NAaCUBHO
crnpumnMac iHpopmalito, a W aKTUBHO Ti OCMUCJIKOE Ta 3aCTOCOBYE Ha NpaKTuui (NpuHumn
CBiOMOCTI M aKTUBHOCTI). Ba)xnMBO TakoXX NamM’aTaTu NPO TiCHMIM 3B’A30K Teopii 3 MPakTUKOlLo,
aj)Ke 3HaHHSA MatloTb By TN KOPUCHUMU B peasibHOMY XUTTI [32]. MNpuHUMNKM HaBYaHHSA, Taki Ak
HaYKOBIiCTb, CUCTEMATUYHICTb Ta HAOYHICTb, € PyHOAMEHTAIbHUMM | 3aNMNLLAOTLCS
aKTyalbHUMK NpOTAroM baratbox pokiB. OgQHaK came MeToAn HaB4YaHHS, K IHCTPYMeHTH
peanisauii LMX NPUHUWMIB, NOCTINHO PO3BMUBAOTLCA. Pi3HI aBTOPKY NMPOMNOHYIOTL Pi3HiI
knacudikauil meToadiB HaB4YaHHSA. Tak, C. [MeTpoBCbKUI Ta €. T0NaHT BUAINATL iX 3a A)KepesioM
iHpopMaLii (cCNoBecCHi, Hao4Hi, NpakTK4Hi), |. JlepHep Ta M. CKaTKiH - 3a XapaKTepoMm
ni3HaBa/IbHOI AiANbHOCTI (MOACHIOBaNbHO-INOCTPATUBHI, NpobnemMHi Towo), a C. boHaap
hOKYCYETLCA Ha PiBHI 3a/1y4eHOCTIi Y4HA (MAaCUBHI, aKTUBHI, iHTepakTuBHi). [6, 19] Lis
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Pi3HOMaHITHICTb NigXxo4iB CBiAYNTL MPO Te, WO METOAMKA HaBYaHHS € AWMHAMIYHOK CUCTEMOIO,
fIKa NOCTiNHO 36aravyyeTbCcs HOBMMU ifesaMN Ta afanTyETbCA A0 CyHYaCHUX BUKUKIB. Bubip
KOHKPETHOro MeToay 3aJ1eXXnTb Bifi baraTbox hakTopiB, TaKMUX K HaBYaJsibHa MeTa, BiKOBI
0CcobNMBOCTI yYHiB, NpeaMeTHa 061acTb Ta 0COBUCTICHI XapaKTepucTukn Buntens. OgHieto 3i
CKJIaf0BUX METOAUKWN HaBYaHHA € (POPMUM HaBYAHHA.

u LnTnposaHuns: 0,22% id: 31

«®PopmMa opraHisauii HaB4aHHS - CNOCi6 opraHi3aLii HaBYaIbHOI AiANbLHOCTI, AKUIA PEryIOETLCA
MeBHUM, Hamepes BU3HaYeHUM PO3MOPALKOM; 30BHILLHE BUPAKEHHS Y3roaXXeHol AigNbHOCTI
BYMTENA Ta YYHIB, WO 34INCHIOETLCSA Y BUSHAYEHOMY NOPAOKY i B MEBHOMY pexumi» [33]

. YpoK TpaamnuinHO € OCHOBHOIO OANHUMLEIO HaBYabHOIo npouecy. PisSHOMaHITHICTb
ONOAKTNYHUX 3aBAaHb, WO CTOATb Nepes WKos0to, 06yMOBIOE iCHYBaHHSA Pi3HUX TUMIB YPOKIB.
Tak, 3a/1e)KHO Big MeTu, BUAOINAIOTb YPOKU BUBYEHHS HOBOIrO MaTepiany, BignpauoBaHHS
HaBM4OK, y3aranabHeHHS 3HaHb Towo. [18] Cy4yacHa neparorika BCe 4acTille 3BepTaeTbCa A0
KOMBiHOBaHUX YPOKIB, SIKi A03BOJISAOTb NOEAHATW Pi3HI BUAWN OiSNIbHOCTI B ME€XaxX 04HOro
3aHATTH, NiABULLYIOYM NOr0 ePeKTUBHICTb.

u LnTnposaHus: 0,18% id: 32

«3acib HaBYaHHSA - Lle MaTepianbHW abo ineanbHU 06'€EKT, AKUIA «PO3MILLEHO» MiXK y4nTeNeM
Ta YYHEM i BUKOPUCTOBYETLCA AJ1A 3aCBOEHHSA 3HAHb, (hOPMYBaHHS OOCBiAY Mi3HaBaJIbLHOI Ta
MPaKTUYHOI AignbHOCTI» [13]

. [lo 3acobiB HaB4YaHHA BXOAATb K TPaAWULINHI HaBYaNlbHI MaTepianu (NiApyYHNKKN, NOCIBHNKN),
TakK i Cy4acHi TexHooril (KoMN'toTEpPHI Nporpamun, oCBiTHI Be6-canTn Ta oHNalH-cepBicK). Len
LUMPOKUI CrieKTp 3acobiB 403B0SE 3p0obUTK HaBYasbHUI Npouec 6ifbll iIHTEPAaKTUBHUM,
LiKaBUM Ta e(heKTUBHUM.

u LintnposaHus: 0,26% id: 33

«O6’eKTN, AKi BUKOHYIOTb (OYHKLLiI0 3ac06iB HaBYaHHSA, MOXKHa KNaCcUikyBaTK 3a PisHUMU
O3HaKaMW: 3a iX BJACTUBOCTAMU, CyD'EKTaMmn AiANbHOCTI, BMJIMBOM Ha SKiCTb 3HaHb i PO3BUTOK
38ibHoCTEN, X e(heKTMBHICTIO B HaBYalbHOMY MpoLLeci (L0400 3MEHLIEHHS KiJIbKOCTi MOMUJIOK
npu po3B’sa3yBaHHI 3a4a4)» [13]

. 9K MU B)Xe 3'5CyBain, KOXXEH HaBYasibHU NpeaMeT Ma€e CBOi 0co6/IMBOCTI, AKi BUMaratTb
iHOMBIAYasIbHOroO NigXxoA4y A0 HaB4YaHHA. CTepeoMeTpis, K po3aia reoMmeTpii, WO BUBYAE
BNACTUBOCTI TPUBUMIpHUX iryp, He € BUHATKOM. [30] FT0ONOBHMMIN 3aBAAHHAMMN BUBYEHHS
CTepeoMeTpii € pO3BUTOK MPOCTOPOBOI ySABM (34aTHOCTI yABAATK 06'€MHI irypu) Ta noridyHoro
MUCNEeHHSA (BMiHHA ByayBaTu [OBeOEHHS Ta po3B'a3yBaTu 3agadi). . be3 y cBoin npaui
AeTanbHO PO3rnsHYB METOAUNKY BUKNAAAHHA cTepeoMeTpii Ta 3anponoHyBaB HU3KY eheKTUBHUX
NPUNOMIB, SIKi 4OMOMaratoTb Y4HAM Kpalle OCBOITW Len CKnagHui MaTtepian. ani My
AeTanbHilwe 3ynMHUMOCS Ha OeAKUX 3 LUX NPUIAOMIB, 30KpPEMA, Ha TUX, WO CTOCYOTbCS
nobynoBm NpocTopoBMX Qiryp. Y nyHKTax 5 i 6 Lux Mosio>KeHb 3a3Ha4YaETbCH, WO

n LuTtnposaHus: 0,23% id: 34

«na po3BUTKY MPOCTOPOBOI YSBU | rpadivyHOi KYyIbTYPU YYHIB Ha MOYaTKy OnpaLloBaHHS
KO>XHOI HOBOT TeMW CAif MPOMOHYBaTW BMPaBM Ha MaslloBaHHSA BiANOBIAHMX iryp. MantoHOK B
pO3B’'siI3aHHI CTEpeoMeTpPUNYHOI 3aaadi - He MeTa, a AOMOMiIXHUI 3aci6» [5]

. ABTOp MigKpecsoE, Wo ePeKTUBHE BUBYEHHS cTepeoMeTpii nepeabavyae noegHaHHSA HAOYHOCTI
Ta abCTpakKTHOro MUCNEHHSA. 3 04HOro 6OKy, YYHi MOBUHHI MaTW YiTKe YABNEHHS NPO hopMYy i
po3TallyBaHHSA iryp y npocTtopi. 3 iHworo 60Ky, BOHU MalTb HaBYMTUCS OMepyBaTu He nuLle
Bi3yanbHMMK obpa3amMu, a M NOriYHNMN MipKYBaHHAMM, PiKCyto4M CBOT AYMKN Ha nanepi. Ak
3a3Hayva€eTbCcs B poboTi [5], BUKOpUCTaHHS Mogenen aouifibHe nuwe Tohi, Kosim BOHO Aornomarae€
YYHSAM Kpalle 3po3yMiTn yMOBY 3agadi. TobTo, MoAentoBaHHA - Lie A04aTKOBUN iIHCTPYMEHT, a He
060B’A3K0Ba YMOBa YCMILLHOro po3B’a3aHHSA. [py LbOMY aBTOP HAroOJIOLYE Ha Ba>XJIMBOCTI
PErynsipHoi MpakTUKK B Noby00Bi MalOHKIB, OCKiJIbKM caMe 3aBAsKU LbOMY YYHi (hOpMyOTh
CTiNKi acouiauii Mi>k reomeTpnYHNMK obpaszamm i IXHIMK BAACTUBOCTAMUN. AK BiAOMO,
e(PeKTUBHICTb HAaBYaHHS 3HA4YHOIO MipOIO 3aNeXUTb Bif 3a/7y4eHHS pi3HMUX opraHis 4yTTS. Le
0cob611MBO aKTya/lbHO /19 CTEPEOMETPIl, e PO3YMiHHA NPOCTOPOBMX BiAHOLIEHb € KJTIOHOBUM. |.
lyniBaTa NigKpecntoe, Wo po3BUTOK NPOCTOPOBOI YABM YHHIB TiCHO NOB'A3aHWIA 3 IXHIMUK
BMiHHSIMUN 306pa>kaTn TPUBUMIPHI irypu Ha NJOWWHI Ta BUKOHYBATW Pi3HOMaHITHI nobyaoBu.
[12] Ona AOCArHEHHS LbOro, BaXX/IMBO BUKOPUCTOBYBATK Pi3HOMaHITHI HaO4YHi MaTepianu, aKi
OOMOMOXXYTb YYHSIM CTBOPUTM B CBOIN CBiAOMOCTI ACKpaBi 06pa3n reoMeTpmn4HmMx 06’'eKTiB.
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TiNbKKN 3a TaKMX YMOB MOXKHa 3abe3neynTun rnanboke po3yMiHHA MaTepiany Ta ycniwHe
BUPiLLEHHA CTEpeoOMeTPUYHMX 3adad. Sk 3a3Hadac€ |. 'ynieaTa, 0cobnmBi TpyAHOLLI NPy BUBYEHHI
cTepeoMeTpii BUHNKAIOTh Y YYHIB 3 NepeBa>KHO HA0YHO-AiN0BUM TUMNOM MUCIEHHSA. [INa Taknx
y4HiB NnobynoBa 306pakeHb reoMeTpUYHNX QIryp MoxXKe CTaTu CrpaBXXHiM BUKAMKOM. [12] ABTop
MPOMOHYE BMpilyBaTh Lo NnpobriemMy 3a 4OMOMOrol NoeTanHoi Bidyanilauii npouecy nobyanosu.
Llen meTon nepenbaya€e CTBOPEHHSA ANOAKTUYHUX MaTepianiB, AKi 6 KPOK 3a KPOKOM
OEMOHCTPYBaIM y4YHAM, K nobyayeaTun 306pa>keHHs Tiel 4Ym iHWOI irypn. 3aBAsiku TakoMy
NiAXo4y YYHi 3MOXKYTb Kpalle YSBUTU KiHLEBU pe3ynbTaT i yCnillHiwe onaHyBaT! HaBUYKK
nobynosun. 3. CNENKaHb HaroJOLYE, WO BUKOPUCTAHHSA iHpOpMaLiMHNX TEXHONON i Y HaBYaHHI
Ma€ byTu obrpyHTOBaHMM i CNPSAMOBAHUM Ha NOKpPaLLEeHHS HaB4YasbHOro npouecy, a He byTu
camouinnto. [29] OckinbKuK cTepeomMeTpis BMMarae Bifi y4HiB pO3BMHEHOI NPOCTOPOBOI YSABY,
BUKOPUCTAHHSA HAaOYHUX MaTepiasiB € 0OHUM i3 KJIIOYOBMX acneKTiB il BUknagaHH4a. Cy4dacHi
KOMM'IOTEPHI TeXHONOriT HafaloTb HOBi MOXK/IMBOCTI A1 CTBOPEHHS ANHAMIYHUX | iIHTEPaKTUBHMX
Moaesien reoMeTpuyHuX iryp, Wwo pobutb HaBYaHHSA BiNbll eheKTUBHUM Ta UikaBum. 1.2.
AHani3 cy4aCHUX ANAAKTUYHUX pecypciB 3 TeMU

B LunTtnposanHus: 0,01% id: 35
"KoHyc"

CyyYacHi HaBYa/ibHI NporpamMn 3 MaTeEMaTUKK, 3arNpPONoHOBaHi MiHICTepCTBOM OCBITY | HayKun
YKpaiHu, NponoHyTb Y4HAM 10-11 KnaciB LUMPOKUN CNEKTP MOXKJIMBOCTEN A1 PO3BUTKY
MaTeMaTUYHUX 3HaHb i BMiHb. 3a/1eXXHO Bif iHTepeciB Ta ManbyTHiX NnaHiB, y4Hi MOXYTb 0bpaTu
OOVH 3 TPbOX PiBHIB BUBYEHHSA: CTaHAAPTHUN, NPoinbHMA abo nornmbneHunin. Taka rHy4Ka
cucTeMa O03BOJISE KOXKHOMY YYHIO 3HAWTW ONTUMasbHUA TeMn i rAMbNHY BUBYEHHS
MaTeMaTUKN. 3rigHo 3 HaB4YaJIbHO Nporpamoto s yyHis 10-11 knaciB (piBeHb CTaHAApPTY), Ha
BMBYEHHSA MaTeMaTMKN BiABOAUTBLCS 3 rOOMHN Ha TUXKAEHb. Taka po3mnogin roamH nepepnbavac
nornnbneHe BnMB4eHHS K anrebpu, Tak i reomeTpii. 3o0KkpemMa, B NepLIOMY CEMECTPi OCHOBHa
yBara NpuainseTbcsa reomMeTpii (2 rognHun), a B gpyromy - anrebpi (2 rognHun). 3aranbHum obcsar
roavH, BiABeOEeHWUN Ha BUBYEHHS anrebpu, cTaHOBUTb 54 rognHu, a Ha reomeTpito - 51 roguHy.
Takunm po3noAin roanH no3eonse 3abesneyntun 36anaHcoBaHe BMBYEHHS 060X po3a4inis
MaTeMaTukn. Tabnuus 1.1 HaB4anbHa nporpama 3 MaTeMaTuku ansa y4yHie 10-11 knaciB (piBeHb
cTaHpapTy)[24] O4ikyBaHi pe3ynbTaTu HaB4asbHO-Mi3HaBaJIbHOI AiANbHOCTI Y4YHIB 3MICT
HaB4YanbHOro matepiany Tema 2. TIJIA OBEPTAHHA 12 roguH

u LntnposaHus: 0,22% id: 36

«YYyeHb/y4eHnus: 064NCNOE BEIMYMHN OCHOBHNX €NEMEHTIB Tin ob6epTaHHA; 3aCTOCOBYE
BJIACTMBOCTI Tif1 06epTaHHSA 00 PO3B'A3yBaHHA 3a4ay; pPo3ni3HaE BUAW Tin obepTaHHS, iXHi

eJIeMEeHTU; MHOrorpaHHUKN i Tina obepTaHHA y ix KOMbiHaLisax B 06’€eKTax HaBKOIULLIHLOIO
CBITY.»

u LntnposaHus: 0,19% id: 37

«UnniHap, KOHYC, iX eneMeHTu. Mepepi3n uuniHapa i KOHyca: 0CbOBI Nepepi3n uuaiHapa i
KOHYCa; nepepi3n unniHapa i KoHyca naownHaMuy, NnapanesbHUMNM OCHOBI. Kyns i cepa.
Mepepi3 Kyni NAOLLMHOK.»

Tema 3. OB’EMU TA MJIOLI MOBEPXOHb FTEOMETPUYHWUX TIN 11 roguH

&4 Lintuposarus: 0,31% id: 38

«YYyeHb/y4eHnusa: 3anncye popmyamn ans obymcneHHsa ob’emiB napaneneninena, Nnpm3Mu,
nipamign, unmningpa, KoHyca, KyJi, naoull 6i4Hoi Ta NOBHOT MOBEPXOHb LWAIHAPA, KOHYCa, MOLLL
cthepmn; Ma€ yaBaeHHS Npo 06’eM Tifla Ta NOro OCHOBHI BNaCTUBOCTI; pO3B'A3Y€ 3a4adi Ha
064ncneHHs 06’eMiB | MNOLL NOBEPXOHb FEOMETPUYHUX Tifl, 30KPEMA MPUKIALHOr0 3MiCTY.»

@ O6HapyxeH Mnaruat: 0,15% https://naurok.com.ua/pererizi-konus... + 7 pecypcos! id: 39

«[MoHATTA Npo 06’em Tina. OCHOBHI BNnacTuBoCTi 06’emiB. O6'eMu Npusmun, Napanenenineaa,
nipamign, umningpa, KoHyca, Kyi. MNnowi 6i4HOT Ta NOBHOI MOBEPXOHb LKiIHAPA, KOHYCA.

Mnowa cepun.» Ha npodinbHOMY piBHI 3 MaTeMaTukn B 10-11 Knacax y4Hi NpUAina0Tb 3Ha4YHO
6inblUe Yacy BMBYEHHIO anrebpn NOpiBHAHO 3i CTaHOAPTHUM piBHeM. Tak, 3arasbHuUn obcar
roaviH, BiaBegeHun Ha anrebpy, ctaHoBUTb 210 rogunH, WO Ma)Xe B HOTUPW pa3un NepeBULLLYE
BiAMOBIAHWIM MNOKa3HUK ANSA CTaHAAPTHOro piBHA. Tabnuusa 1.2 Ha4anbHa nporpama 3
MaTeMaTUKKM Ang y4HiB 10-11 knacie (npodisibHMI piBeHb)[25] O4ikyBaHi pe3ynbTaT
HaBYaJIbHO-Ni3HaBaNbHOI AiANbHOCTI Y4HIB 3MICT HaB4Ya/lbHOro MaTepiany Tema 2. TIJ1A
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OBEPTAHH4 21 rognHa «Y4eHb/y4eHnUs HaBOAUTb NpUKNagun: Tin obepTaHHA; NOSCHIOE LLO
Take:

@ O6Hapy>xeH MnarunaT: 0,64% https://fliphtmI5.com/otljx/vtcm/pick g... + 4 pecypcos! id: 40

UWAIHOP; KOHYC; 3pi3aHNN KOHYC; KYJIS; KYJIbOBUI CEFMEHT, CEKTOP, NOAC; (DOPMYJIIOE
O03HA4Y€eHHSA OCHOBHUX MOHATb Ta BJIACTUBOCTEN ANA FEOMETPUYHUX Tifl, 3a3HAYEHUX Y 3MICTi
TemMun; GOpPMYJIIOE | LOBOANTbL TEOPEMU NPO: Nepepi3 LuaiHApa i KOHYCa MJOLLUHOL,
nepneHanKynsapHoOW 00 OCi LUuAiHapa; nepepis Kyni 6y ob-aKo MJIOLMHOW; KNACUDIKYE
reoMeTpuYHi Tina 3a BUAOM: LMNIHAP; KOHYC; 3pi3aHU KOHYC; KyNS; KyJIbOBi CErMEHT, CEKTOp,
MOSC; PO3PI3HAE eNleMeHTU UnaiHapa, KoHyca, 3pi3aHoro KoHyca, KyJi, CerMeHTa, CeKTopa,
nosica; BUAUMI | HEBUAUMI eNNeMEeHTU; LeHTPasbHUIA KYT Ta MJOCKi KyTu, YTBOpEeHi nepepizomM
MJOLWMHY, O NMPOXOANTbL Yepes BEPLUNHY KOHYCa; 306parka€ pUCyHKOM, BigMnoBigHO A0
BJIACTUBOCTEN OPTOrOHAJ/IbHOIO MPOEKLitOBaHHSA: LWAIHAP; KOHYC; 3Pi3aHNN KOHYC,

KYyJ1t0, CEFrMEHT, CEKTOP, MOSAC; BUANMI Ta HEBNOMMI €NEeMEHTHU, AKi € LUyKaHUMK B 3agadax ons
3HaXOAXKEHHS XapaKTEePUCTUK IHLLINX Ta € OCHOBHMMUN AN4 3afaHux iryp - BucoTa, TBipHa,
pagiyc, xopga; niaowmnHy, 4OTUYHY 40 chepmn Ta nepepis Kyni NJOLWNHOL; OCbOBI Nepepisn
unniHgpa Ta KoHyca; kombiHauii NpoCcTopoBMX hiryp; MOSICHIOE Ta 3anNMCYyE BiAMNOBIAHO A0 YMOBU
3a4a4i: CKOPOYEHMI 3annc BBEAEHHSA NO3Ha4YeHb 3a PUCYHKOM; hopMynn aasa o64ncieHHs naow,
6i4yHOI Ta NOBHOI NOBEPXHI: LMAiHAPA, KOHYCa, 3pi3aHOro KOHyCa; NepeTuH KyJi MNAoLWNHOL;
aHani3ye Ta AOC/IAXKYE KYT MiXK NOXUN0I0 Ta 1i NpoeKUieo (MiXX AiaroHas o TBIPHOK KOHYCa i
MJOLLMHOK OCHOBW, MiXK AiaroHasUIl0 nepepisy uniiHgpa i NJIoOWMHOK OCHOBKN); KYT MiXK ABOMa
naowmHamm (KyT Mi>K nepepizoM i NJOLLMHOK OCHOBIN); NEPETUH KYJi NAOLWWNHOW; OOTUYHY
naowmHy oo cepu; kombiHauito NpocTopoBux iryp; obrpyHTOBY€E BNacTUBOCTI Tis1 obepTaHHS;
MO3Ha4YeHHS BiAMNOBIAHMX NIHIMHUX | NIOCKUX KYTiB; 3aCTOCYBaHHA TeopeMu Npo Tpu
rnepneHaANKynapu Ta TeopeM A1 PO3B'A3YBaHHSA NMPAMOKYTHUX TPUKYTHUKIB; padiycCiB BMMCAHOIroO
i OMNCaHOro KoJsa; XapakTepu3lye NOKPOKOBI MOXXJIMBOCTiI AOCArHEHHSA BiAMNOBiIAI 40 HaBYabHO-
NPakTMUYHOT 3a4adi; Moaesnb NPUKAaAHOT 3a4adi, Nnepeksagatodmn ii Ha MOBY FreoMeTpii; Bng
rnepepisy reoMeTpu4yHoOro Tisla ob6epTaHHA Ta WASXU MOWYKY HEBIAOMUX NiHINHUX BUMIPIB Ta
BEJINYMH OJ151 NOro Po3B’A3aHHSA; efleMeHTn KoMbiHaLil npocTopoBux giryp; po3s’sa3ye Brnpasu,
wo nepenbavaloTb: BAKOPUCTAHHS BUBYEHMX O3HAa4YeHb, TEOPEM, (hOpMy Ta BIaCTUBOCTEN A0
pPO3B i3yBaHHSA 3a4ay, y T.4. MPUKAAAHOI0o Ta NPaKTUYHOro 3MicTy.» «Tifo obepTaHHA. LUnniHap,
KOHYC, 3pi3aHNN KOHYC,

@ O6HapyxeH MnarunaT: 0,29% https://umity.in.ua/topic/?id=790 id: 41

X eneMeHTWN. Nepepisn unniHgpa, KOHyca i 3pi3aHOro KoHyca: 0CbOBi Nepepi3n uuiiHapa,
KOHYCa i 3pi3aHOro KoHyca; nepepisu unaiHgpa i KoHyca naowmHamm, napanenbHMMN OCHOBI;
nepepi3n uuniHgpa nNaowmHaMmu, napaaesbHUMN NOro OCi; Nepepi3n KoHyca NAoLWUHaAMK, AKi
MPOXoAsATb Yepe3 Noro BepwmnHy. Kyns i ccepa. MNepepis Kyni NAOLWMHOLO.

YacTuHM Kyni: CerMeHT, CeKTop, nosc. MNaouwmHa, 4oTnYHa go chepu. KombiHauil reoMeTpunyHnx
Tin.» Tema 4.

@ O6Hapy>xeH MnarunaT: 0,38% https://fliphtmI5.com/otljx/vtcm/pick_g... + 4 pecypcos! id: 42

OB’€EMU TA MJ1OLLI NMOBEPXOHb TIJ1 OBEPTAHHA 16 roanH «Y4eHb/y4eHULUSA HAaBOAUTb
npuknagn: Tin obepTaHHA; MOSACHIOE WO Take: 06’eM UMNiHApPa, KOHYCa, 3Pi3aHOro KOHYCa;
06’em Kyni Ta il YacTuH; naowa 6iYHOT NOBEPXHi, MAOoLLLA NOBHOI MOBEPXHI Tifl 06epTaHHS:
unniHgpa, KoHyca, 3pi3aHoro KoHyca; njaowa chepu; oOpPMYJIOE | LOBOANTL TEOPEMU MNPO
06’eM: UMNiHOpa, KOHYCca, 3pi3aHoro KoHyca; 06’emM Kyni Ta ii YacTuH;

PO3Pi3HAE PO3ropTKN NOBEPXHI LuAiHOpa | KOHYCa; 306pa)Kye pUCyHKOM, BiAMNoBiAHO A0
BJIAaCTMBOCTEN NapasiesibHOro npoeuitoBaHHA: LUiHAPa, KOHYC, 3pi3aHNN KOHYC; KyJto Ta il
YaCTUHW; BUAUMI Ta HEBUOMMI eNleMeHTK, AKi € LUYKaHUMUM B 3afa4ax 411 3HAaXO4XKEHHS
XapakKTepucTuk ob4mcneHHs o6’'eMy; MOACHIOE Ta 3anMMCyE BigNOBIAHO A0 YMOBW 3a4avi:
CKOPOYEHUI 3aNnC BBeAEHHS MO3Ha4YeHb 3a PUCYHKOM; hopMyn AN 064NCNEHHS NJIOLL, OCHOBMU,
BMCOTU Ta

@ O6Hapy»xeH Mnarnat: 0,33% https://learning.ua/matematyka/odyn... + 4 pecypcos! id: 43

06’eMy UMNiHApPaA, KOHYCa, 3pi3aHOro KoHyca; 06’eMy KyJi Ta il YaCTUH; BUMIPIOE Ta 064Yuncoe
naoLi 6i4HOi Ta NMOBHOI MOBEPXHi: LUMAIHAPA, KOHYCa, 3Pi3aHOro KOHyca; aHani3ye Ta AOCNIAXKYE
NiHINHI BUMipK Ta BeNUYUHU Ans ob4yncneHHs ob6’emy; obrpyHTOBY€E PO3MilLleHHSI OCHOBU BUCOTH
unniHgpa, KoHyca, 3pi3aHOro KOHycCa; LLEeHTP KyJli; MOKPOKOBIi BUCHOBKW Mif YaC po3B’A3yBaHHSA

3aja4, 3aCTOCOBYIOYM BiAOMiI TEOPEMU Ta iHLII TBEPOXKEHHS; XapaKTEepPU3yeE NOKPOKOBI


https://fliphtml5.com/otljx/vtcm/pick_geometriya_11_burda/
https://umity.in.ua/topic/?id=790
https://fliphtml5.com/otljx/vtcm/pick_geometriya_11_burda/
https://learning.ua/matematyka/odynadtsiatyi-klas/zrizanyi-konus
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MO>XJIMBOCTI OOCArHEHHS BiANOBIAI 40 HAaBYa/lbHO-NPaKTUYHOI 3a4aui; Mogenb NpuKaagHoi
3ajadvi, nepeksagatoydm ii Ha MOBY FeOMEeTPIl; LWISAXU MOWYKY HEBIAOMUX NiHINHUX BUMIPIB Ta
BENMYNH AJ19 NOro PO3B’'A3aHHS; BUMIPIOE Ta 064umcnoe 06'eM Ta nnoLui

@ O6Hapy>xeH Mnaruat: 0,41% https://learning.ua/matematyka/odyn... + 2 pecypcos! id: 44
MOBEPXOHb LnAiHApPa, KOHYCa, 3pi3aHOro KoHyca; 06’em Kyni Ta il YaCcTuH; naowy cdepu;
pO3B’A3Yy€E BrpaBu, WO nepenbadyaroTb: BAKOPUCTAHHS BUBHYEHMX O3Ha4YeHb, TeopeM, hopmMyn Ta
BJIACTUBOCTEN A0 PO3B  A3yBaHHS 3aJay, Y T.4Y. NPMKJAAHOIrO Ta MPaKTUYHOrO 3MICTY;
ob4yncneHHsa o6’emy umniHapa, KOHycCa, 3pi3aHOro KoHyca, KyJi; naow 6i4Hoi Ta NOBHOI NOBEPXHi
unniHgpa, KoHyca, 3pi3aHoro KoHyca, njaowy cepu. 3HaxoOXeHHS NJIoL, MOBEePXOHb
KoMbiHaLii npocTopoBux diryp.»

u LnTnposaHus: 0,18% id: 45

«06’eM Tin obepTaHHA: LuiHAPA, KOHYCa, 3pi3aHOro KoHyca, KyJi Ta il YacTuH. MNnaowa 6ivHoi
MOBEPXHi, NoLLa MOBHOI MOBEPXHi Tisl obepTaHHSA: LMNiHAPaA, KOHYCa, 3pi3aHOro KoHyca. Nnaowa

cthepn.»

MpoaHanisyeMo OCHOBHi BUMOIrU A0 3HaHb i BMiHb Y4HIB 3 TeMWU

u LunTtnposaHus: 0,01% id: 46
«KOHYC».

Y4yeHb, 9K yCNiLHO 3aBEPLUNB BUBHEHHSA TEMU

u LintnposaHus: 0,01% id: 47
"Konyc"

Ha 6a30BOMY piBHi, LEMOHCTPYE MillHi 3HaHHSA NPO Le reoMeTpuYHe Tino. BiH BNeBHEHO
iIeHTUIKYE KOHYC B OTOYEHHI, Byaye noro 306pa>keHHs, TOYHO OMNMUCYE NOro efeMeHTn Ta
PO3B'A3YE CTaHOAPTHI 3a4a4vi Ha 064YNCNEHHSA NOro XapakTepucTuk. Kpim Toro, y4eHb Mae€
3arasibHe ysIB/IEHHS MPO BJACTUBOCTI KOHYCa Ta MOro nepepisis, WO 403BOASE NOMY YCMiLLHO
3aCTOCOBYBATW OTPMMaHi 3HaHHSA OJ19 BUPILLEHHA Pi3HOMaHITHUX MPaKTUYHUX 3a4a4. BuByeHHs
KOHYCa CNpPUSE PO3BNTKY NPOCTOPOBOIr0 MUCJIEHHS, NIOTIKN Ta aHaNniTUYHUX 3aibHOCTEn, Wo €
Ba>KJINBMMW AJ19 YCMILLHOrO0 BUBYEHHS iHLWIMX PO3AiNiB MaTeEMaTUKKN Ta NPUPOAHNYNX HaYK.
Y4yeHb, KM HaBYaAETLCA 3a NPOdiNIbHUM piBHEM, NOrNnbOE CBOI 3HAHHA NPO KOHYC Ta NOro
BJIACTUBOCTI. BiH: Jla€ 4iTKi BU3HA4YeHHS

@ O6Hapy»xeH Mnarnat: 0,27% https://portal.prolisok.org/files/2023-2... id: 48

KOHYCa, 3pi3aHOro KoHyca Ta ixX efieMeHTiB. POpPMYJIIOE | 4OBOANTb TEOPEMU, NOB’'A3aHi 3
KOHYCOM. Knacundikye reomeTpunyHi Tisla, PO3Pi3HSE iX eleMeHTU Ta BUAUMICTb. Byaye TOYHi
306pa>keHHs KOHyCa Ta MOro esIeMeHTIB, BPaXxoBYHO4M NpaBuia NpoekTyBaHHA. Ob4yncntoe
Pi3HOMaHITHI XapaKTEPUCTNKN KOHYCa Ta 3pi3aHOro KoHyca,

BUKOPUCTOBYIOYM BiANOBIAHI (hopMynun. AHaNi3ye reoMeTpuydHi Qirypu, AoCNiA>XKYE X BNAaCTUBOCTI
Ta B3aEMO3B’'A3KMN. PO3B’'A3y€ CKAaaHiWi 3afayi, BKAOYalo4YM 3a4a4i NpUKIagHOro xapakrepy,
0b6r'pyHTOBYIO4YN KOXXEH KPOK pO3B’'A3aHH4. Nepekagac peanbHi CMTyalii Ha MOBY reoMeTpil Ta
6yaye maTeMaTUYHi Moaeni oNns iX po3B’a3aHHA. AHaNi3ylo4m pesynbTaTu JOCNIAXKEHHS, MOXKHa
3p0bUTM BUCHOBOK, L0 BUBYEHHS KOHYCa Ha 6a30BOMY pPiBHiI (hOPMYE Y YUHIB hyHOAMEHTabHI
3HaHHA NPO L0 reoMeTpuyHy irypy. NMpodinbHWiA piBeHb, Y CBOK Yepry, A03BOJISE YYHAM He
nnwe nornmbnTn TEOPETUYHI 3HaHHSA, asie N PO3BUHYTU NPaKTUYHI HaBUYKK, HeobXigHi ans
noAasbLIOro BUB4EHHA MaTEMATMKKM Ta iHWWUX MPUPOOHNYNX HaYK. 3aBAAKM Binbll geTanbHOMY
BMBYEHHIO KOHYCa, Y4Hi HabyBaloTb 34aTHOCTI A0 CAaMOCTIMHUX AOCNiIAXEeHb Ta TBOPYOro
3aCTOCYBaHHS MaTeEMaTUYHUX 3HaHb. KJOYOBi BiAMIHHOCTI MiXX piBHAMK: MnbuHa 3HaHb: y4eHb
npodinbHOro pisHA Mae BinbLy rnnboke po3yMiHHSA TeOpPEeTUYHUX OCHOB Ta BMIi€E 3aCTOCOBYBATH IX
Ha npakTuui. CKNnagHicTb 3a4ay: 3agadi Ansa npodinbHOro piBHA € 6inbll CKNagHUMKU Ta
BMMaratTb aHaNiTUYHOrO MUCNEHHSA. 3B'A30K 3 iHWNUMN TeMaMK: y4eHb NPoisIbHOro PiBHSA
BCTAHOBJIIOE 3B A3KN MiXK Pi3HUMWU TEMaMN reoMeTpii Ta 3aCTOCOBYE OTPMMaHi 3HaHHA Ans
PO3B'A3aHHA KOMMJIEKCHUX 3a4a4y. KN4oBY poJsib Y 3aCBOEHHI MaTeMaTUYHUX 3HaHb Bigirpae
cucTtemMaTumyHa poboTa y4HIB i3 NiAPYYHMKOM. N5 AeTasbHIlOoro po3yMiHHS LbOro NUTaHHSA
nposenemo rnopiBHANbLHUIA aHani3 NiAPYyYHUKIB 3 reomeTpii 4na 11 knacy NnpodisibHOro piBHA:

u LntnposaHus: 0,03% id: 49
«eomeTpia (MpoiNbHUIA piBEHBb)»

- nigpyyYyHuk anga 11


https://learning.ua/matematyka/odynadtsiatyi-klas/zrizanyi-konus
https://portal.prolisok.org/files/2023-2024/material/???????/???????? ?????.doc
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@ ObHapy»eH MnaruaT: 0,1% https://www.schoollife.org.ua/89-202... + 2 pecypcos! id: 50
KJlaCy 3aKJlafiB 3arajibHOI cepeaHbOi OCBiTU aBTOpiB A. Mep3nska, . HomipoBcbkoro, B.
MonoHcbkoro, M. fkipa [22];

u LintnposaHus: 0,03% id: 51
«eomeTpisa (MpodinbHUIA piBEHBb)»

@ O6Hapy»xeH Mnarnat: 0,1% https://www.schoollife.org.ua/89-202... + 2 pecypcos! id: 52

- migpy4HuK ong 11 kKnacy 3akiaafiB 3arasibHol cepeHboi 0CBiTM aBTopiB €. HeniHa, O.
Honro.oi [27];

u LintnposaHus: 0,03% id: 53
«eomeTpisa (MpodinbHUIA piBEHBb)»

- Nigpy4YHnK onsa 11 kKnacy 3aknagis 3arasbHol cepeHboi ocBiT aBTopiB O. IcTepa, O. EpriHoil
[14]. Niapy4yHnk Mep3nsaka, HomipoBcbkoro, MNonoHCbLKOro Ta Skipa nobyaoBaHuin 3a KNaCU4YHUM
abCTpaKTHO-AEAYKTUBHUM MpUHLMNIOM. MaTepian NoA4ifIeHO Ha YOTMUPU NOTriYHi po3ainu:
MHOrorpaHHuKW, Tina obepTaHHS, 06'eéMU Ta MOLLI, @ TaKOXX NOBTOPEHHSA Kypcy. Ko)xeH po3ain
OeTaNbHO PO3rnsfa€E OKpeMi TeMm, Taki AK

B LunTtnposaHus: 0,01% id: 54
"KOHyC",
n LunTtnposaHus: 0,01% id: 55

"3pi3zaHnin KoHyc"

Ta iHWi. Jna Kpaworo 3aCBOEHHA MaTepiany aBTOPU BUKOPUCTOBYIOTb Pi3HOMaHITHI METOANYHI
NPUAOMUN: BULINEHHSA KOYOBUX MOHATb XXUPHUM WPUEHTOM, hOpMYyIIOBaHHA TEOPEM KYPCMBOM,
a TaKOoXX iItoCcTpauii 40 KOXXHOIro MoHATTA. OcobmMBICTIO NiAPYYHUKA € BKJIIOYEHHS 3adad, AKi
fonomMaraloTb YYHSAM CaMOCTIHO ChopMyioBaTU AeSAKi BNAaCTUBOCTI reoMeTpuyiHuX iryp. Tema

u LintnposaHus: 0,01% id: 56
«KoHyCcu»

pO3KpuTa B ApYyromMy naparpadi posginy

u LntnposaHus: 0,01% id: 57

«Tina obepTaHHS».
[aHin TeMi NpnCBAYEHi TP NYHKTN, 30KPeEMa,

u LUunTtnposaHus: 0,01% id: 58
«KoHyc»,
u LintnposaHus: 0,01% id: 59

«3pi3aHnNN KOHYC»,

u LintnposaHus: 0,03% id: 60
«KoMbiHaLil kKoHyCca Ta nipamigun».

TaKo>X KOHYC pO3rnsfaeTbCcs B TEMax

§d LUuTrnpoBaHus: 0,03% id: 61
«KombiHauii umniHgpa (KoHyca )Ta chepu»

Ta

u LUunTtnposaHus: 0,02% id: 62
«06’eMu Tin obepTaHHNA».

3afadi Nigpy4YHUKa po3MnoAineHi Ha TpW PiBHIi. ° — NOYaTKOBUA Ta cepenHiii piBeHb, *
DOCTaTHIN, ** — BUCOKWUI piBeHb, * — 3a4a4i 3 ycknagHeHHAM. MigpyYyHUK MiCTUTb NepeBa>kKHO
3aBAaHHA 6a30BOro Ta cepeHbOro pPiBHA CKAAAHOCTI, WO O03BOJISE 3aKPIMUTU OCHOBHI MOHATTS
Ta BMiHHA. Ond 6inbw obgapoBaHnx y4HiB nepeabayeHi 3aBAaHHA NigBULLEHOT CKNaQHOCTI Ta
3ajavi 3 enleMeHTaMn ycknagHeHHs. HanpukiHui KOXKHOT TeMW NMOAAHO BMpaBu 419 NOBTOPEHHS
nponageHoro Matepiany. 3aBAaHHs pO34ifieHi 3a KOJIbOPOM: CUHI - A58 AOMallHbLOI poboTK, YOPHI
- 09 BUKOHAHHSA Ha ypoui. BapTo 3a3HauynTn BiOCYTHICTb YCHUX BMNpaB Ta NpUKAagHNX 3a4av,


https://www.schoollife.org.ua/89-2022/
https://www.schoollife.org.ua/89-2022/
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Wwo noTpebye AOAATKOBUX 3yCWJIb Bif yHYNTENa ONS CTBOPEHHS Pi3HOMaHITHMX HaBYaslbHUX
cuTyauin. Y nigpy4Huky aBTopiB €. Henina, O. JOoNroBoi CTuab BUKNaAy HaB4YasibHOro MaTepiany
abCcTpakTHO-AeAYKTUBHUNA. MiAPYYHUK CKNafaEeTbCa 3 TPbOX PO3A4iNIB:

u LintnposaHus: 0,01% id: 63
«MHOrorpaHHuUKmN»,
B LnTnposaHus: 0,01% id: 64

«Tina obepTaHHSA»,

«06’eMUM 1 NAOLLI MOBEPXOHb FEOMETPUYHUX Tinx». Migpy4HnK nobygoBaHU 3a YiTKOO
CTPYKTYpPOLO: KOXXEH po3A4is noaisieHun Ha naparpadun. Ha no4yaTKy Ko)XHOro naparpada
NOOAETLCA KOPOTKNI BCTYN, AKUIN OPIEHTYE YYHA Ha OCHOBHI MOHATTA Ta igei, wo
po3rnafaTuMyThCs. MOTiM aBTOpY AeTasbHO Po36bupaloTb KOXKHE MOHATTSA, HafAaloyn CTPOrI
MaTeMaTUYHi JOoBedEeHHS Ta istocTpauii. LS Kpalworo po3yMiHHS MaTepiany, y Niapy4YHUKy
HaBeAEeHO NPUKIaan po3B'a3aHHA TUNOBUX 3a4ay 3 AOKNAAHMMM NOACHEHHSAMM KOXKHOIO KPOKY.
Kno4oBi TepMiHW, TeOpeMU Ta BAACTUBOCTI BUAINEHI WPUDTOM A8 3PYHHOCTI CMPUAHATTSA. TeMa
& Uutuposarus: 0,01% id: 65
«KoHycn»

4aCTKOBO PO3KPUBAETHLCA B APYroMy naparpadi po3giny

| » | LintuposaHus: 0,01% id: 66
«Tina obepTaHHS».

MopatTbCA OCHOBHI MOHATTS, BMAaCTMBOCTI MPO KOHYC Ta 3pi3aHOro KoHyca. Po3rnspatotbes
nepepisn KoHyca naowmnHamm. aHin TeMi NpUCBAYEHO OAUH MYHKT

&4 Lintnposarus: 0,05% id: 67
«KOHyC i Beski noro nepepisun. 3pizaHnin KOHYC».

TaK0o>X KOHYC pPO3risagaeTbCs B TEMI

& Uutuposarus: 0,06% id: 68
«MpuHunn KaBanbepi. 06'em noxmnoi npuaMu. O6’eM nipamMign i KOHyca».

Migpy4YHMK NPOMNOHYE Pi3HOPIBHEBI 3aBAaHHSA: BiJ NPOCTUX, MO3HAYEHNX CUMBOJIOM °, 00
CKNaAHMX, No3Ha4YeHnX 3ipoYKOoI0. 3aBAaHHA CepeiHbOro PiBHA CKAafHOCTI He MalTb
crneuianbHOro MapkyBaHHS. KpiM Toro, HanpukiHui KoXXKHOro naparpada € pybpuka

& Uutuposarus: 0,02% id: 69
"MposiBM CBOIO KOMMETEHTHICTL",

ne 3ibpaHi 6inbw cknagHi 3agadi 4n9 AONMUTANMBUX YYHIB. X04a B NiAPYYHUKY NepeBa>kaloTb
3aBOaHHS cepefHbOro Ta BUCOKOro PiBHSA, BIiACYTHICTb Y4iTKOro po3noAisly Ha OMalUHi Ta KnacHi
pob0TM MOXKe CTBOPUTU NEBHI HE3PYYHOCTI ANS BUMTens. Y niapy4Huky astopis O. IcTepa, O.

€priHoi CTUNb BUKNaAy HaB4YalibHOro MaTepiany abCcTpakTHO-AeAYKTUBHUNA. MTigpyYHUK
CK/afa€eTbCA 3 YOTUPLOX Po3ainis:

u LntnposaHus: 0,01% id: 70
«MHOrorpaHHuUKmn»,

u LintnposaHus: 0,01% id: 71
«Tina obepTaHHA»,

B LnTnposanHus: 0,01% id: 72
«06’'€EMM MHOrOrpaHHUKIB»,

B LunTtnposaHus: 0,04% id: 73

«0O6’eMK Ta NoLLi NOBEPXOHb TiN obepTaHHA».

Ko>xeH naparpad nigpyy4yHuKa nodineHnn Ha norivyHi 6nokn. Kn4vosi NOHATTA, TeopeMmn Ta
BNACTUBOCTI BUAINEHI XXNPHUM WPUPTOM A1 3PYHHOCTI 3anamM'aToByBaHHA. KOXXHe NOHATTSA
iIIOCTPYETLCHA PUCYHKaMU, WO [OMNOMarae Kpatle ysaBuTu reoMeTpudHi ob'ektu. ABTOopK
NMPOMOHYIOTb NOYaTN BUBYEHHS TEMU 3i 3HANOMCTBa 3 NPOCTOPOBOI PIrypoto B LLiIJIOMY, @ NOTIM
rnepexoguTn 00 OeTasiIbHOro po3raagy il eNeMeHTiB | BnacTuBocTen. s 3aKpinaeHHs
TeopeTU4YHOro MaTepiany HaBefeHi NpuKAagn po3B'a3aHHA 3a4a4 3 KOPOTKMMU MOSACHEHHSAMMU.
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Tema
u LntnposaHus: 0,01% id: 74
«KoHycu»
4aCTKOBO PO3KPMBAETLCA B APYroMy po3aini
u LUunTtnposaHus: 0,01% id: 75
«Tina obepTaHHS».

MoJaTbCa OCHOBHI MOHATTS, BAAaCTUBOCTI MPO KOHYC Ta 3pi3aHOro KoHyca. Po3rnagatoTbecs
nepepisn KoHyca naowmnHamm. laHin TeMi NpuCBAYEHO ABa MYHKTU

u LintnposaHus: 0,01% id: 76
«KoHyc»

Ta

u LntnposaHus: 0,02% id: 77

«KoMb6iHaLil reoMeTpuYHUX Tinx».

TaK0o>X KOHYC PO3rasaga€eTbCs B TEMI

§d LUuTnpoBaHus: 0,04% id: 78
««06’eMM Ta NJIOLLI NOBEPXOHb Ti/1 0bepTaHHA»»

B MYHKTI

[ 7 LUntuposaHus: 0,03% id: 79
«0O6’eM KOHYCa i 3pi3aHOro KoHyca».

3agadi NigpyyYyHUKa po3nogineHi Ha Tpu piBHi. 1 — No4YaTKoOBMN,2 — cepefHin piBeHb, 3
OOCTaTHIN, 4 — BUCOKUW piBeHb, * — 3a4ayvi 3 yCKIagHEeHHAM, B KiHUI Naparpacda nponoHytoTbCA
&4 LinTnposarus: 0,01% id: 80
«KUTTEBaA MaTeMaTuKa»

Ta

& Uutuposarus: 0,03% id: 81
«LlikaBi 3aga4i onsa y4yHiB Hesegavynx».

Migpy4YHNK NPOMOHYE LLUMPOKUIA CMEKTP 3aBAaHb OJ18 3aKpirnjeHHA MaTepiany. 3aBAaHHS
po3noAineHi 3a piBHAMU CKNAAHOCTI Ta No3Ha4vyeHi KosibopamMn ans 3pydHocTi. Kpim Toro,
HaMPUKiHLI KOXKHOI TeMU NpeacTaB/eHO TeCcToBi 3aBAaHHA y popmaTi 3HO, WO A03BOAAE YHHAM
nepesipuTK CBOI 3HaHHA. OgHaK, BiACYTHICTb YCHUX BNpaB Ta NpUKAagHUX 3aga4y MoXe
obMe)XyBaTU MOXKJINBOCTI A1 PO3BUTKY Pi3HUX BUAIB MaTeMaTUYHOI JiANbHOCTI. KoXXeH 3
PO3rASHYTUX MiAPYYHUKIB MICTUTb BUYEPNHUN TEOPETUYHUI MaTepian. MNpoTe, 419 OTPUMaAHHS

HaMMNOBHILINX 3HAaHb, PEKOMEHAYETHLCA BUKOPUCTOBYBATU IX Y KOMMeKci. 1.3. CTpyKTypHO-
JNOriYHNIM aHani3 NOHATTS

u LUunTtnposaHus: 0,01% id: 82
"KOHyC"

BuB4eHHA TemMn

n LunTtnposaHus: 0,01% id: 83
"KoHyc"

BMMarae Bif y4HiB He nuLle 3HaHHSA GOpMYJ Ta anropuTMiB po3B’A3aHHSA 3a4ay, a 1 PO3BUHEHUX
NPOCTOPOBUX YSABNEHb. [INa €eheKTUBHOIr0 3aCBOEHHSA MaTepiany AOLiNbHO BUKOPUCTOBYBATK
CYYacCHi iHpopMaLiMHO-KOMYHIiKaUinHi TexHosoril. MogentoBaHHS reoMeTpUYHMX Qiryp y
cneuianbHUX NporpamMax A03BOJISE EKOHOMUTM Yac Ha Noby[oBi KpecneHb i cnpusae rnnbwomy
PO3YMiHHIO BJIACTUBOCTEN KOHYCa. Takuin Nigxia niaTBepo)KYETbLCA aHaNi30M HaB4YasIbHOro
MaTepiany, SKUN EMOHCTPYE 3HAYHUN 06CAr HOBUX MOHATL Ta HAaBUYOK, SIKi MalOTb OCBOITK YYHI
[Tabn. 1.3, 1.4]. Tabnnusa 1.3 Jloriko-MmaTeMaTUYHNIN aHaNi3 TEOPETMYHOIO MaTepiaay TemMu

u LntnposaHus: 0,03% id: 84
«KoHyc» [22, 27, 14]

MoHaTTs ®akTn Cnocobu gisnbHocTi HoBi Tino obepTaHHSA NoBepXxHSA 06bepTaHHSA KOHYC OCbOBI
nepepi3n KoHyca nepepisn KoHyca nJoLnHaMn, NnapaiesbHUMN OCHOBI Nepepi3n KoHyca
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NAOLWMHAMK, SKi NPOXOAATb Yepes NOoro BepLnHy KoMbiHaLlii reoMeTpuyHUX Tin TeopemMa npo
BiCb Tifla obepTaHHSA; TeopeMa NPoO NepeTnH KOoHyca MoLMNHO, NapasiesbHO OCHOBI;
BJIACTMBOCTI KOHYca; MNobynosa 306pakeHb Tin obepTaHHA. BuaineHHa OCHOBHUX BNacTUBOCTEN
Tin obepTaHHA. Po3Mi3HaBaHHA MHOMOKYTHMKIB, Tifl 06epTaHHSA Ta ix KoMmbiHauin. Po3B’A3yBaHHS
3ajay Ha 3HaxXO0O)XeHHS HeBiAoOMUX enleMeHTIB Tin obepTaHHA. Ba3osi Kono; MHOMrOKYTHUKMK
(kBagpaT, NPAMOKYTHUK, TPUKYTHUK, poM6, napanenorpam); NpaMOKyTHUN TPUKYTHUK;
MNepneHankynsap; bicekTpuca; ®opmMynm ANa 3HaAXOOXKEHHS MO, MHOMOKYTHUKIB Ta KONa;
TeopeMa [0CHOBHa BJIaCTUBICTb NapasiesibHOro rnepeHeceHHs], Teopema [opMyna BiaCTaHi MixX
OBOMa To4kamu], Teopema [KOoCUHYCiB], Hacnigok 1, Hacnigok 2, TeopeMa [Npo piBHAHHSA
npsMoi], TeopeMa [BNaCTUBICTb cepefHbOI NiHiT TPUKYTHUKa], TeopeMa [BNacTUBICTb CcepenHbOiI
NiHil Tpaneuii], Teopema [BNacTUBOCTI Napanenorpamal, HePiBHICTb TPUKYTHUKaA. EnemeHTapHi
reoMeTpuyHi mobynosun, NnobyngoBa YOTUPUKYTHUKIB Ta iX eleMeHTIiB, HAUMPOCTilli 3adayvi B
KoopAuHaTax. Tabnnus 1.4 Jloriko-maTeMaTUYHUI aHani3 opMyJtoBaHb 03HAY€Hb HOBUX
MOHATb TEeMU

& Uutuposarus: 0,03% id: 85
«KoHyc» [22, 27, 14]
MoHATTS POpMyNtOBaHHSA O3HaYeHHs B 03Ha4YeHHs, XapakTepucTuyHi BnacTnsocTi 1. KoHyc

& LnTtnposaHus: 0,08% id: 86
«KOHYCOM Ha3MBaETLCA TiNO, yTBOPeHE 06epTaHHAM NMPAMOKYTHOIO TPMKYTHMKA HaBKOJIO Oro
KaTeTa.»

Onuncose 03Ha4YeHHSA. 2.3pi3aHUN KOHYC
u LntnposaHus: 0,12% id: 87

«3pi3aHNN KOHYC - LLe YaCTUHa KOHYCa, WO MICTUTbLCSA MiXK MOro OCHOBOIO i CIYHOK MJIOLLUHOLD,
napasiesibHO OCHOBI.»

O3Ha4eHHA Yepe3 Hanbamxxymnm pig. 3. JoTnyHa naowmHa 40 KOHyca
u LnTnposaHus: 0,16% id: 88

«lnowmHa, ska Ma€e 3 KOHYCOM OZHY CMiJIbHY TBiIPHY | HE Ma€ 3 MOBEPXHE KOHYCa iHLWNX
CRiNbHUX TOYOK HA3MBAETLCSA OOTUYHOK MJOLMHOK A0 KOHYCa.»

4. NopibHi KOHyCK
B LUuTtnposanus: 0,1% id: 89

«[1Ba KOHYCM Ha3MBalOTbCs NOAIOHNMU, AKLLO B HUX BiAMOBIiAHI TBipHI i paaiycn ocHoB
MPONOpPLinHi.»

O3Ha4veHHA Yyepes3 Hanbnuxx4uin pig 5.Mipamiga, BNncaHa B KOHYC
u LintmnposaHus: 0,12% id: 90

«[lipamifa Ha3MBaA€ETbLCA BMNUCAHO B KOHYC, SIKLLO iX BepLUnHN 36iratloTbCs, @ OCHOBa NipaMiaun
BMMCaHa B OCHOBY KOHyca.»

O3HauveHHs onucoBe 6. lMipamiga, onncaHa HaBKOJ10 KOHYCa
a LunTtnposaHus: 0,12% id: 91

«[Mipamiga Ha3MBaAETLCSA ONMCAHOK HABKOJIO KOHYCa, SKLLO iX BEPLUMHUK 36iratoTbCs, a OCHOBA
nipamign onucaHa HaBKOJI0 OCHOBM KOHYCa.»

7. MNpun3Ma, BN1McaHa B KOHYC
u LntnposaHus: 0,17% id: 92

«[pu3Ma € BNMCaHOIO B KOHYC, AKLLO BCi BEPLUNHN BEPXHbLOI OCHOBU NMPU3MU NieXKaTb Ha BivHIN
MOBEPXHi KOHYCa, a HUXXHSA OCHOBa JIEXKUTb Ha OCHOBI KOHYCa.»

8.KoHyc, BnucaHuim B npn3my
u LUunTtnposaHus: 0,15% id: 93

«KOHYC € BNMCaHUM B MpU3MYy, SIKLLO NOro BEPLUNHA JIEXUTb Y BEPXHii Tl OCHOBI, @ 0OCHOBa
BMMCaHa B HUXXHIO OCHOBY MPU3MK.»

9. UnniHap, BNNCaHNM B KOHYC
& Uutuposarus: 0,16% id: 94
«UnniHap € BNIMCaHUM B KOHYC, SIKLLLO OAHa 3 NOro OCHOB AOTUKAETLCA A0 BCiX TBIPHUX KOHYCa,
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a Apyra OCHOBA JIEXXUTb Ha OCHOBI KOHYycCa.»
10. KoHyc, BMMCaHWM B UnniHOp
| » | LintuposaHus: 0,15% id: 95

«KOHYC € BMMCaHUM Yy LUUiHAP, SKLIO OCHOBa KOHYCa 36iraeTbcs 3 0CHOBO LWiHAPaA, a
BEpLUMHA KOHYCa NIEXXNTb Y BEPXHIi OCHOBI UUAiHAPA.»

Ak BuaHo 3 Tabnuui 1.3, 6inbliCTb NOHATbL, NOB'A3aHMX 3 TEMOIO

&4 LinTnposarus: 0,01% id: 96
"KOHyC",

€ HOBMMU ON4 Y4HiB. NS Toro wob onoMortTn y4HsaIM chopMyBaTU HiTKi YSBNEHHS Npo
reomeTpuyHi 06'eKTN Ta IX BACTMBOCTI, HEOOXiAHO BUKOPUCTOBYBATMW Pi3HOMaHITHI 3acobu
Hao4HOCTI. BisyanbHi 06pa3un, cTBOPEHi 3a AONOMOrol0 MaJIlOHKIB, MOAENEN Ta iIHWNX TEXHIYHUX
3acobiB, CNpUATb KpaLWoMy PO3yMiHHIO abCTpakTHUX MaTeMaTUYHUX MOHATbL. KoMn'tloTepHi
Mogesii MaloTb 3HaYHi NepeBarun nepea TpaauUinHMMKN 3acobamm HaBYaHHS. IXHSA ronoBHa
0CcobNMBICTb - ANHAMIYHICTb. Ha BiAMiHY Big CTaTUYHUX Qi3NYHUX MOOENEN YN MaJTOHKIB,
KOMMN'IOTEPHY MOAesIb MOXKHa 3MiHOBaTK BaraTopa3oBo, 4EMOHCTPYIOYM Pi3Hi BapiaHTn Ta
ocobnmBocTi 06’ekTa focnigKeHHs. Lle no3Bonse y4yHAM rnmbLue 3po3yMiTh BNaCTUBOCTI
reoMeTpuvHmMx iryp i Cnpmnse po3BUTKY iXHbOIO MPOCTOPOBOIr0 MUC/EHHSA. 9K 3a3Hava€ O. BiTiok
y CBOI NpaLi

&4 LinTnposarus: 0,07% id: 97

«P03BNTOK 06pPa3HOro MMCAEHHS YYHIB NpX BUBYEHHI CTEpeoMeTpii 3 BUKOPUCTAHHAM
KoMM'toTepa»,

BUKOpUCTaHHA IKT y HaB4YasIbHOMY Npoueci NepeTBOPIOE YYHS 3 MAaCMBHOIO CMocTepiradya Ha
aKTMBHOI0 gocnigHuka [8]. BUKOpUCTaHHSA KOMMN'IOTEPHUX MOAENIeN HE NInLle eKOHOMUTb Yac Ha
ypOKax, ane n CyTTEBO NiABUNLLYE ePEKTUBHICTb HaBYaHHA. BOHM CTUMYNIOIOTL OOCAIOHULBKY
AKTMBHICTb Y4YHIB, CMTIOHYKalO4M iX A0 CaMOCTINHOrO OCBOEHHSA HOBOIro MaTepiany. Takui nigxig
[03B0oNsAE rnmbLue 3aHYPUTUCA B TEMY i Kpalle 3po3yMiTu ii CyTb. [leTanbHU aHani3 NoHATh,
npeactassieHun y Tabnanuysax 1.3 i 1.4, 4a€ MOXKJMBICTb CKACTN ONTUMaJIbHUI MJ1IaH BUBYEHHS
TEMU

u LintnposaHus: 0,01% id: 98
"KoHyc"

Ta po3pobuTn cncTemy BNpaB, CNPAMOBaHMX Ha 3aKPiMJeHHA HOBUX 3HaHb, MigibpaTn Uikasi
3aBOaHHSA A1 KOXKHOIO y4YHS, BPaxX0oBY4M NOro iHauBigyasnbHi ocobnmeocTi. 1.4. dopMyBaHHS
MOHATINHOIO anapaTy TemMu

u LintnposaHus: 0,01% id: 99
"KoHyc"

MOHATTSA KOHYyCa Ma€ OaBHi iICTOPUYHI KopeHi. MNepLi yaBneHHA Npo reoMeTpUYHi Tina, 30kpema
KOHYC, BUHUKJIN Y JIIOAOEN B pe3yibTaTi CMOCTEPE)XXEHb 3a HAaBKOJIMLLHIM CBiTOM. TepMiH

n LunTtnposaHus: 0,01% id: 100
"KOHyC"

Ma€ rpeLbke NOXoO)XeHHS i NoB'A3aHNI 3 HOPMOI0 ANMHOBOT WINLWKKN. CaMe rpeubki MaTeMaTUKKn
-l cT. 0o H.e. 3pobunn 3Ha4YHUIN BHECOK Y PO3BUTOK FEOMETPIi, 30KpeMa, B cuCTeMaTuU3alito
3HaHb NPO KOHYC i POpPMYyItOBaHHSA MepLUNX TEOPEM, MOB'A3aHUX 3 LM reoOMeTPUYHMM TinoMm. [o

TOro Yacy reoMeTpUyHi irypmn He Maaum H4iTKUX Ha3B i BUBYAJINCA MepeBa>kHO EMMIPUYHO.
BaraToBikoBa poboTa rpeubknx ByeHnUx byna nigcymosaHa EBknigom (325 oo H.e - 265 no H.e.) B
NOro 3HaMEHUTIN NpaLi

B LunTtnposaHus: 0,01% id: 101
“Havana”.

B XI KHM3i 0A€ETLCA Take 03HAYEHHA KOHYCY: AKLLO0 NPAMOKYTHUA TPUKYTHUK obepTaeTbCa
611M3bKO OHOI O 3i CBOIX KaTeTiB 3/1iBa | MOBEPTAETLCSA B TOWN K& CaMWUiA CTaH, 3 SKOro BiH No4yaB
pyxaTucs, To onucaHa girypa 6yne koHycom. EBknif po3rnsfae Tinbku npsami KOHycu, Tob6To
TaKi, y AKX BiCb NeprneHAnKynspa 4o oCHoBUK, nnwe ANONOoHInN (262 no H.e. - 190 go
H.€.)p0o34iNns€ NpsaMi i KOCi KOHYCU, Y KX BiCb YTBOPIOE 3 OCHOBO KyT, BiAMiHHWI Big NMpsiMOro.

Y Xl KHU3i
”a
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LintuposaHus: 0,01% id: 102
“Havana”
EBkniga MicTATbCA Taki Teopemu: O6'eM KOHYCa AOPIBHIOE OOHIET TPETUHM LUAIHAPA 3 PIBHOK
OCHOBOIO i PiBHOI BMCOTOIO: AOBEAEHHS L€l TeopeMun HanexunTb EBaokcy KHuacbkomy ( 408 go
H.e - 355 no H.e) ; BinHOWeHHSA 06'eMiB ABOX KOHYCIB 3 PiBHUMU OCHOBaMu AOPIBHIOE
BiJHOLWIEHHIO BiAMOBIAHMX BNCOT. FKLLO ABa KOHYCa PiBHOBENIUKI, TO NAOLLi iX OCHOB 06epHeHOo
MPONOpPUiNHI BiANOBiAHNM BUCOTaM i HaBNaku. MoHATTS 06'eMy KoHyca 6yno Bneplue obyncreHe
FepoHOM OneKcaHApPINCbKUM Yy | CTONITTI H.e. Apximen y |Il cTONITTi 4O H.e. y CBOI Npau,i

n LnTnposaHus: 0,03% id: 103
"Mpo KyAi i umniHgpn"

obrpyHTyBaB chopmyny ans ob4mcneHHsa 6i4HOI NOBEPXHi KOHYCa. JeMOoKpIT, Xx04a i He 3anMLWnB
nicna cebe NMCbMOBUX Mpaub, 38 NPUNYLWEHHAMN BYEHUX, MePLUNM OTpUMaB popmMyny Os
ob4ncneHHa o6'emy nipamiaun Ta, BigNoOBIiAHO, KOHYCaA. 3HA4YHU BHECOK Y PO3BUTOK reoMeTpii,
30KpeMa, Teopii KoHIYHUX NepepisiB, 3pobuna MNnaToHiBCbKa akaaeMis. Fnnboke gocnigXXeHHs
BJIACTMBOCTEN TaKUX reoMeTpUYHUX TiN, 9K Npu3Ma, nipamiga, umniHop Ta KoHyc, 6yno
npoeeneHo NnaToHOM Ta NOro yyHaAMU we y |V cToniTTi Ao Hawoi epn. OaHak, HanbinbLu
BUYEPIHY TEOPitl0 KOHIYHMX Nepepi3iB po3pobus AnonnoHin Meprecbknin y |ll cToNiTTi A0 H.e.
Woro npaus

n LnTnposaHus: 0,01% id: 104
"Havana"

CTana pyHOaMeHTOM A1 NoAasibLIoro po3BUTKY reoMeTpil i LOHUNHI BUBYAETHLCA Y LLUKOMAX
AHrnii. PO3rnsiHeMO TeOpPEeTMYHI BiAOMOCTI MPO KOHYC B Migpy4YHUKaX.

n LutTnposaHus: 0,2% id: 105

«KpyroBnM KOHYCOM Ha3MBAETLCA hirypa, WO CKIAAAETHCS i3 Kpyra i TOYKM , LLIO He JIEXNUTb Y
MJOLLMHI Kpyra, i BCiX Bigpi3KiB, WO CAOAy4aloTh L0 TOYKY 3 TOYKaMu Kpyra» [15]

. Puc. 1.1. KoHyc MpsamMuin KpyroBuin KOHyC - Lie 0Cob1mBuin BUL KOHYCa, B AKOMY
nepneHAnKyAsap, onyweHnin 3 BEPLUNHN KOHYCa (TOYKM S) Ha MJOWMHY OCHOBU, NPOXOAUTb
yepes LeHTp ui€i ocHoBU (TouKy O). IHWIMMKM CNOBaMK, BUCOTa TakKOro KOHyCa € 0AHOYaCHO i
Biccto cumeTpii. Came NpsaMi KpyroBi KOHYCM HanyacTille BUBYalOTbCA B LWKiSIbHOMY KypCi
reomeTpii. IXx MOXHa ysBUTU sK pe3ynbTaT o6epTaHHSA NPSMOKYTHOrO TPMKYTHUKA HaBKOJ10
KaTeTa . Mpn uboMy rinoteHy3a SA onunwe 6iYHY NOBEPXHIO KOHYCa, a kaTeT OA - OCHOBY
KOHYyCa - Kpyr. Pafiyc Kpyra Ha3mBalTb pajiyCcOM KOHYyCa, TOYKY S - BEPLUNHOK KOHYCA,
BiAgpi3oK - BUCOTOIO, NMpsMY - BICCIO KOHYCa, SA - TBIpHOIO KOHYCa, e To4YKa A NeXnTb Ha
KOJ1i OCHOBMW. MN0oWMHa, WO MaE 3 KOHYCOM Jinlle OAHY CRiNlbHY TOYKY AOTUKY, Ka JIeXXUTb Ha
TBIpPHI KOHYCa, HA3MBAETLCA AOTUYHOIO MNAOLLMHOW0. epepizaMn NoBEepPXHi KOHYyCa MOXYTb ByTu
YacTuHK nMapabonn, rinepbonu, eninca Ta iHWWUX KpUBKX. Y LWKiNbHOMY KypCi BUBHAOTbCA Taki
BUAW nepepisiB KoHyca: 1. OcboBi nepepi3un

@ O6Hapy>xeH MnarunaT: 0,34% https://fliphtmI5.com/otljx/vtcm/pick_g... + 2 pecypcos! id: 106
AKLLO NIoLWMHa Nepepily NPoxXoanTb Yepe3 BiCb KOHYCa, YTBOPHETLCSA piBHOOeApeHUn
TPUKYTHUK (Hanpuknag, ). Y UbOMYy TPUKYTHUKY BiYHi CTOpoHU (54 | SB) € TBIpHUMMU
KOHycCa, a ocHoBa (A 2) BignoBigae AiameTpy OCHOBU KOHYCA. 2. [epepi3n Yepes BepLUNHY i
xopay Konu naowmHa nepepily NnpoxoAuTb Yepes3 BepPLUNHY KOHYCa Ta NepeTUHAaE Noro OCHOBY

rno XopAai,
y Nepepisi TakoXX YTBOPIOETLCS piBHOBEAPEHUNN TPUKYTHUK ( ). Y uboMy BUNagKy GiyHi
CTOPOHM (SA i SB) € TBipHMMUM KOHYCa, a oCHoBa (AB) - Le xopAa 0CHOBM KoHyca. Puc. 1.2.

MNepeTnH KoHyCa naowmHamMmm Taki NAOWMHN MeEPETUHAOTbL KOHYC MO KPYry, BiATUHAO4YN Npun
LLbOMY KOHYC (MEHLIWI, 3 BEPLUMHOI S Ta pafiycom ocHoBn O1B) Ta 3pi3zaHunin KoHyc Puc. 1.3.
MepeTnH KoHyca naowmnHoo ObepTatoum NpAMoKyTHY Tpaneuito O:BAO HaBKos10 cTopoHu O:0,
MW OTPUMAEMO reoMeTpPUYHE TiNo - 3pi3aHnn KoHyC. MNpun TakoMy obepTaHHI OCHOBW Tpanedii
YTBOPIOIOTb OCHOBM 3pi3aHOro KoHyca, a 6i4Hi ctopoHu - noro 6i4Hy NoBepxHi0. Ha pncyHky
npsmMa OO1 - Bicb 3pi3aHoro KoHyca, Bigpizok OO1 - Bucota, AB = | - TBipHa 3pi3aHoOro KoHyca,
Biapi3km O1B, OA - paaiycu ocHoB. Puc. 1.4. 3pi3aHni KOHYC AHaJIOrNiYyHO po3rasaatoTb nepepisn
3pi3aHOro KOHyca, OTpUMYI0Tb PiBHOBIYHI Tpanewii 41 Kpyru, iHWi nepepisu (Kpusi opyroro
nopaaky) He po3rnsgatoTb. Po3ropTkoto 6i4HOT NOBEPXHi KOHYCa € CEKTOpP, padiyC SKoro
DOPIBHIOE |, JOBXWHa AYrn SKOro AOpPiBHIOE 2. Puc. 1.5. Po3ropTka KoHyca ®opmynn ans
ob4ncneHHs niow, NoBepxoHb Ta 06’eMiB MNnowwa 6iYHOT NOBEPXHI NPAMOro KpyroBoro KoHyca
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BWU3Ha4YaeTbCA 3a popmyoto S6.=rirl, oe r - pafiyc Kona, Wo € OCHOBOK KOHYyCa, a | - 4OBXWHa
BiZIpi3Ka, KU CNOJIly4a€E BEPLUMHY KOHYCa 3 Oyab-9KOK TOYKOK KOJla 0OCHOBM (TBipHa).LLlo6
3HaANTKX NJoLLY BCi€l NOBEpPXHi KOHyca, Tpeba o naowwi ii 6i4HOT moBepxHi 56. pogaTn naowy Soc.
OCHOBW: SNOBH.= 56.+ Soc., 3BiAKN SNOBH.= +11r2,a60 SNOBH.= (Il +r)[16]. Ob'em
KPYroBOIro KoHyca , Ae Soc. - njowia 0OCHOBW, h- BUCOTa KOoHyca, h=|2-r2 Puc. 1.6. 3pi3aHuin KOHyC

@ O6Hapy>xeH Mnarunat: 0,32% https://fizmat.7mile.net/geometriya-1... id: 107

Mnowa 6i4HOI MOBEPXHI 3pi3aHOro KOHyca BM3HAYa€ETbCA 9K CyMa MJIOLL, ABOX CEKTOPIB, LU0 €
YaCcTMHaAMK NOro po3ropTku. Lia cyma moxxe 6yTn Bupa>keHa popmynoto S6=rri+nkl, peri 2 -
pafiycn BEpXHbOI Ta HMXKHbLOI OCHOB BiAMOBIAHO, a | - 4OBXWHa TBipHOI. CNpoLLyloYn Len Bupas,
OTPUMYEMO S6=11(r+R)l.

LLlo6 3HanTm naowy BCi€i MOBEPXHi 3pi3aHOro KoHyca, Tpeba oo nuoui ii 6i4Hoi moBepxHi S6
JgoaaTwu naoLi ABox ii ocHoB Soc.l i Soc.2: SmoBH.= S6. + Soc.1 + So0c¢.2, 3BiAKW SNOBH.=

A+ +[[1r2+ 2. O6’eM 3pi3aHOro KoHyca , Ae Soc.1 i Soc.2 nNnoLli ocHoB, h- BUCOTa KOHYCa
abo [lnsa Harmkpalioro 3anam’sToByBaHHs OPMYy Nicnsa iIXHLOro BMBEAEHHS, A0LUi/IbHO
aKLUEHTyBaTu yBary Y4HiB Ha TOMY LLLO KOHYC (3pi3aHUiA KOHYC) Y TPMBUMIpHOMY nipocTopi (3D)

[ %] LintnposaHus: 0,01% id: 108
«3BY)XKYIOTbCS»

aoropu, a ToMmy y o6’emax Tin MaeEMo TpeTuHy 0obyTKy naoLli 0CHOBW Ha BUCOTY. BUCHOBKU Ao
po34iny Y nepwomy po3gini npoBeaeHo AeTasibHUI aHani3 3MiCTy TeMu

n LUunTtnposaHus: 0,01% id: 109
"KoHyc".

Docnip>xeHHs 6yno cnpsaMoBaHe Ha aHaNi3 MeTOAUK BUKIaAaHHS TEMU

n LunTtnposaHus: 0,01% id: 110
"KoHyc"

y CydacHuUX nigpy4yHMKax 3 MaTeMaTUKKN Ta HaBYasibHUX NporpaMax pi3Horo pisHA. MopiBHANbHUNA
aHani3 NiApy4YHUKIB aBTOPCbKNX KONekTueis: A. Mep3nsak, [I. Homiposcbkuii, B. NonoHCbKNn, M.
fAkip; €.; HeniH, O. Oonroea; O. Ictep, O. EpriHa 403BOMB BUABUTUN 0COBAMBOCTI nogadi
MaTepiay, 30KpeMa, JIOTi4Hi 3B’93KMN Mi>XK MOHATTAMM Ta NOC/iAOBHICTb BUKNagy. byno
BCTAHOBJIEHO, O aBTOPU AOTPUMYHOTbCHA CXOXOT CXEMU: BiA4 NPOCTOro A0 CKJagHoro,
noymHato4m 3 6a30BMX NOHATL | NOCTYNOBO yCKNaAH0OO4YM MaTepian. Ocobnmsy yBary byno
npUAiNeHo aHanisy MeToaiB BBEOEHHS HOBMX NOHATb Ta BUKOPUCTAHHIO aHasorin, Hanpukniag,
3iCTaBJIEHHIO 3BMYANHOro Ta 3pi3aHoro KoHyca. OTpuMaHi pe3ysibTaTh 003BOJIAI0Tb 3p0buTn
BWCHOBKW MPO Hanbinbll e(heKTUBHI METOAN HaBYaHHSA Ui TeEMi Ta po3pobntn pekoMeHaauii gns
BYMTENiB. [0NA OOCATHEHHA MeTU - ePEKTUBHOIN0 3aCBOEHHS YYHAMUN 3HaHb MPO KOHYC B yMOBax
obmMe)xeHoro 4yacy - 6ys10 NPUNHATO pilLeHHSA NPO BUKOPUCTaHHSA iHPOPMaLiNHO-KOMYHIKaLinHNX
TEXHO0rin. 3acTocyBaHHA 3D-MoAest0OBaHHA AO3BOJISIE HE NMLLE Bidyasni3yBaTu reoOMeTPpUYHI
06'ekTn, ane n CTBOPUTK ANHaMIYHI MOoOesi, WO iNICTPYOTb Pi3Hi BNaCTUBOCTI KoHyca. PO3 11
2. BUKOPUCTAHHA KOMM'FOTEPHUX 30D MOJEJIEN ONA PO3B’'A3YBAHHA 3AAY HA KOHYCU
2.1. Ornsap nporpamMHoro 3abe3sneyeHHs ans 3D-moaesntoBaHHSA KOHyca 3 novyaTky CTONITTA
KoMn'toTepu CTaan HeBiA'EMHOIO YaCTUHOIO OCBITHLOIO Npouecy, TPaHCOPMYHYM NOro 3
TpaguUinHOro B iHTepakTMBHe. 3aCTOCYBaHHA KOMMN'IOTEPiB K HOCITB HaBYaJIbHUX MaTepianis Ta
ONHaMiYHMX HAO4YHOCTEN [03BOJISE CTBOPIOBATU BiAKPMTE HaBYasibHe cepenoBULLEe, Ke NOEAHYE
B cobi TpaauuinHe Ta AncTaHuinHe HaB4aHHSA (K. MonbryH). OCob6anBO BaXKANMBUM €
BUKOPUCTaHHSA KOMM'IOTEpPIB OJ19 BUBYEHHSA CTEPEOMEeTPIl, A& HA0YHICTb Bifirpae KAY0BY pPOJb Y
PO3YMiHHiI NPOCTOPOBUX BigHOLWEHb. OAHIE 3 BaXXJ/IMBUX XapaKTEPUCTUK NefaroriyHoro
nporpamMHoro 3acoby BBa>KaEMO iHTEPaKTUBHICTb, TO6TO Be3nocepenHin BiAryk cnctemm Ha aii
KOpUCTyBayda. 3 Orfiiay Ha e OKPeMi NporpamMHi 3acobu MaTeMaTUYHOIO CNPAMYBAHHS, AKi
[03BOJISIOTb OpPraHi3yBaTW iIHTEPaKTUBHMIA NpoLuec AocnifXeHHsa abo iHTepakKTUBHY Bisyani3auito
QHaNITUYHUX YN FTEOMETPUYHUX BJIACTUBOCTEN NEBHOr0 MaTeEMaTUYHOro 06’ekTa abo
KOHCTPYKLIi, MOXXHa BBa>KaTu nefarorivyHuMu, To6To TakuMu, ki BapTO BUKOPUCTOBYBaTU Y
MaTeMaTWU4HIN NiaroToBUi. Ba)xnmBy posib Npy BUBYEHI MaTeMaTUKN Bifirpa€ yHao4YHEeHHS
MaTepiany, wo BmBYaETbCA. |. C. AKiMaHCbKa 3a3Ha4ae, Wo YHa04YHEHHS MOXKe BUKOHYBATU AK
iNOCTpaTUBHY OYHKLUIIO, TaK i YHKLIO NOACHIOBaJIbHY, ONepaTopHY, TO6TO He TiNbKK
iNtoCTpyBaTKU 3MICT 3HaHb, a N iHTepnpeTyBaTW, Noka3lyBaTu cnocib aii 3 maTepianom [22].
BukopuctaHHs IKT 3acobiB yHaOUHEHHS, TakKuUX K MakeTn AMHaMIYHOI reoMeTpii, Hafa€e
MOXXJINBICTb hOPMYBaTU Yy LLKONAPIB 06pa3He MUCNIEHHS, WO € HEOOXiAHOK YMOBOIO
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eheKTUBHOIr0 3aCBOEHHSA 3HaHb. K 3a3Havae C. A. Pakos [14, 16], nnigHOI0 ife€ BUKOPUCTAHHSA
IKT y MaTeMaTUYHUX OOCNIOXXEHHAX Ta HaBYaHHI MaTeMaTuui byna ines nobynosun
IHTEPAKTMBHUX CUCTEM

@ O6HapyxeH MnarunaT: 0,09% https://dspace.udpu.edu.ua/bitstream... id: 111

ON19 KOHCTPYIOBAHHSA Ta MaHinysiloBaHHA reoOMeTPUYHUMN MOLENAMU 3 AUHAMIYHMMN
BUMIipIOBAaHHAMUN Ta 06YNCNEHHAMM X XapaKTEPUCTUK.

CborofiHi makeTn AnHaMi4HoOI reomeTpii ( - ) LUMPOKO
BUKOPUCTOBYIOTLCA Y BCbOMY CBIiTi K NpodecioHanamMun - MaTeMaTUKaMu, Tak i negaroramu,
BMKNagavYaMu, CTygeHTaMun Ta wkonsapamu. Y 6inbliocTi KpaiH €EBponu Ui cucteMmm
peKoOMeHA0BaHi A1 BUKOPUCTaHHSA Y HaBYaslbHOMY npoueci (nepLloto 3 uux KpaiH 6yna AscTtpiq),
6inblW 3a Te, OKPeMi po34innm HaBYasIbHUX NPOrpamM OPiEHTOBAHI HA BUKOPUCTaHHSA

YKpaiHCbKi AOCAIAHUKW, TaKi

@ O6Hapy»xeH MnarnaT: 0,1% https://dspace.udpu.edu.ua/bitstream... id: 112
ak M. XXangak, tO. Nopowko, €. BiIHHn4YeHko, C. PakoB, T. KpamapeHko, B. PakyTa Ta

iHLWIi, MPOTAroM TPMBaJIOro Yacy BUBYAOTb MOXXJIMBOCTI BUKOPUCTAHHA CUCTEM AUHAMIYHOI
MaTeMaTuKun, 30KpeMa , Y Mpoueci HaB4aHHA MaTeMaTUKWM B 3arasibHOOCBITHIX
HaBYaNbHUX 3aKnagax. IxHi poboTn OXOMNAIOTb LWMPOKUI CAEKTP NUTaHb, Bif TEOPETUYHOro
06rpyHTYBaHHA 3aCTOCYBaHHSA TakKUX CUCTEM A0 PO3POOKUN NPaKTUHHUX METOANYHUX
pekomeHgauin. 3okpema, M. XoxeHBaTep [2], B. PakyTa [5], P. 3iatanHoBa [3], O. CemeHixiHa [6],
M. Opywnsak [6] AeTanbHO ONUCYIOTb MOXKJINBOCTI Ons Bisyani3auil reoMeTpuydHUX
06’eKkTiB, N06yn0OBMN AMHAMIYHUX MOAeseN Ta PO3B’'A3aHHSA Pi3HOMAHITHUX MaTeMaTUYHUX 3aaM.
Pe3ynbTaTu iXHiX OCAig>XeHb CBig4YaTb NPO BUCOKY eDEKTUBHICTb BUKOPUCTAHHSA B
HaB4YaJIbHOMY MPOLECi, WO CAPUSE NiABULLEHHIO MOTMBALIT YYHIB, PO3BUTKY IXHIX MaTeEMaTUYHUX
KOMMEeTEeHTHOCTEN Ta rMnbLIoMy pO3yMiHHIO HaBYalbHOro MaTepiany. Ornsg HayKoBoi
nefaroriyHoi Ta MeToANYHOI fliTepaTypn y ranysi HaB4aHHA MaTeMaTUKN CBiAYMNTb Npo Te, WO
3arasioMm OOCNiIAXKYETbCA OBa KJlacy NMPorpamMHux 3acobis MaTeMaTUYHOrO CApPsMyBaHHS, Xo4a
BOAHOYaC po3pobHMKaMm NnporpamMmHoro 3abesneyeHHs MPONOHYETLCA LUMPOKUN BY3bKO
Opi€EHTOBaHUX Nporpam (rpaconobynOBHUKN, CUCTEMU MaTEMATUYHOI CTAaTUCTUKN Towo) [2].
Mepwmnin Knac BKAKOYAE CUCTEMN KOMMN'IOTEPHOI MaTEMaTUKUN, B SKUX BUKOPUCTOBYIOTbHCSA
TpaAunUinHi Mo3Ha4YeHHA Ta cnocobu HanmcaHHa dopmyn ( , , TOoLWO). Lli
cnctemm ocobnmBo eheKTMBHI MPU PO3B'A3yBaHHI PiSHOMaHITHUX NPMKNAAHNX 3a4ad,
HacaMmnepen 3aday MaTeEMaTUYHOIO MOAENIOBaHHSA B HayLi 1 TexHiui [3; 4; 5]. o apyroro knacy
BiAHOCATb NporpamMun guHaMivyHoi MaTemaTukun (gani - MNAM), y aknx nepenbadvyeHo He nnwe
MOXKJINBICTb KpPeCsieHHs1 TOYHUX PUCYHKIB, NobynoBU pi3HOMaHITHUX rpadikiB, BiALIYKYBaHHS
KOpPEHIB piBHAHb, HEPIBHOCTEN Ta iX CUCTeM Towlo, wo 6e3 cepenoBuLLa € yCKIagHEHUM, a 1
MOXJIMBICTb OMHAMI4YHMX 3MiH BUXiAHOI MaTeMaTUYHOI KOHCTPYKLIii, BUBYEHHS Habopy ii
YMCNIOBUX XapPaKTEPUCTUK YU TX BiOHOLWEHb Y ANHaMiU, ( , abo MaTemMaTn4yeckunin
KOHCTPYKTOp, , , , KnBast MaTemaTuka i nodibHi go Hux) [6; 7; 8]. CeiToBUMMU
nigpepamn cepen nakeTis € HaCTYyMHi NakeTu: (PpaHuin), (CLUA),
(PPH), (PPH) Ta (CLLA); B YKpaiHi cTBOpPEHO ABa NakeTn gMHaMivHOI
reomeTpii: -2D (HaykoBumi KepiBHuK M. . XXangak, nporpamicT O. I. BiTIOK), (HaykoBMM
kepiBHUK C. A. Pakos, nporpamicT K. O OceHkoB). PiBeHb po3poboK Lux nakeTiB Bianosigae
cBiTOBMM, 06uaBa NakeTa peKkoMeHAoBaHi MiHICTEpPCTBOM OCBITU | HAYKW, MOJIOAI Ta CNOPTY
YKpaiHu a9 BUKOPUCTaHHSA Yy HaBYaJlbHOMY MPOLECi Y 3arasibHOOCBITHIX HaBYasIbHUX 3akKadax i
BXOASATb Yy Aep>KaBHY NOCTaBKy NpOrpaMHuX 3acobiB, AKi BUKOHYIOTbLCSH HAYKOBO-METOANYHUM
ueHTpoM MOHMC YKpaiHu napanesibHO 3 NOCTaBKaMM HaBYasIbHUX KOMMN'IOTEPHUX KNacis. Ans
CTBOPEHHSA TPUBMMIPHUX MoAesier reoMeTpmnyHuUX 06’eKTiB MOXKHa BUKOPUCTOBYBaTU Nporpamy

-3D [2], aka BXOAUTb A0 CKNafy cepii nporpam , po3pobneHnx B IHCTUTYTI
KibepHeTukn imeHi B. M. nywkosa HAH YkpaiHn. Ha BiamiHy Big nonynspHoro Beb-cepsicy

, -30D € fecKTOoMHOo nNporpamoto, Wwo notpebye BCTaHOBNEHHS Ha KOMM'0Tep.

He3Ba)katounm Ha Te, WO iHTepgenc -3D Mo)Ke 34aTUCA CKNagHilwmnm A9 HoBa4vkiB Yyepes
BEJIMKY KiJIbKiCTb iIHCTPYMEHTIB i Ha/laWwTyBaHb (puc. 2.1), BiH Haga€ WNPOKi MOXKJMBOCTI ANs
CTBOPEHHSA CKNaAHUX TPUBUMIPHUX MOoAeNen Ta aHiMauin. Puc. 2.1. FTos10BHE BiKHO -3
HasiBHe MeHt0 05 cTBopeHHs 6a3oBux 06’'ekTiB (pnc. 2.2). Puc. 2.2. MeHto onsa CTBOPEHHA Qiryp
Puc. 2.3. MeHI0 o4Ns KOHCTpYtoBaHHA 06’'ekTy Y nporpami -3D ogpasy ob4mncnoloTbCs BCI
6a30Bi xapakTepucTukn dirypm (puc. 2.4). Puc. 2.4. Npuknag nobynosn KoHyca Ha gaHunnm
MOMEHT Mepen aBTopaMu LMX NaKeTiB CTOATb CnifibHi npobnemn [14, 17]: 3D - npobnema:
CTBOPUTM NOTYXXHWUI i 3py4HUIA 30 - BapiaHT ANMHAMIYHOI reoMeTpii; & - NporpaMyBaHHA:
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CTBOPUTU MOBY MPOrpaMyBaHHS, sika OPiEHTOBaHa Ha NporpamMyBaHHA NobynoB reoMeTpPUYHNX
06'eKTiB i MaHiNMyIlOBaHHS HUMWK; - iHTerpauis: iHTerpyBaTn NnakeTn gnHaMidyHol reomeTpii 3
rnakeTamm Komn'roTepHoi anrebpun anga 3abesneyeHHsa poboTn y pexxmmax HabnmxeHnx abo
TOYHUX 064YnCneHb 3a BUBopoM KopucTyBada. OcTaHHA NpobrieMa € YaCTKOBO BUPILLIEHOO Y

MobBinbHIN CKM , WO iHTerpye B cobi cnctemMun gnHami4yHOI reomeTpil Ta KOMMN'toTepHOoi
anrebpw. € BiZIbHO JOCTYMHUM MporpamMHuUM 3abesnevyeHHsM, LLO 003BOJISE
BMKOHYBaTW K reoMeTpu4Hi mobynosun, Tak i anrebpaidyHi ob4yncneHHsa. Cuctema guHaMiyvHOI
reomeTpii po3pobnsaeTbca M. XoxeHBapTePOM MOBOIO NpOrpa MyBaHHS . Ockinbkun

Ma€ 3pY4YHNN Ta NPOCTUN Y BUKOPUCTAHHI iHTepdenc, 1oKanizoBaHNn KOPUCTYBAYEM,
TO 1 3aCTOCYBaHHS MOro B NpoLeci HaBYaHHSA He BUKMKAE TPYAHOLLIB y LIKONApiB. Lien
nPOrpaMHUin NakeT AO03BOJISE CTBOPIOBATU IHTEPAKTUBHI MaTeMaTUYHI MOoAeni Ta 34iNCHIOBaTK
Pi3HOMaHITHI 064ncneHHsa. 3oKpeMa, BiH Hada€ MOXXJIMBOCTI: NMPOBOANTY TOYHI Ta Habnm>xeHi
o64ncneHHs: BUKOHYBaTK apudMeTnYHi onepauii, anrebpaivyHi nepeTBOpPEHHS, po3B'A3yBaTu
PiBHAHHS Ta HEpPiBHOCTI, 064YncntoBaTy 3HaYEeHHSA PYHKLIN, iX NOXigHI Ta iHTerpanu.
BizyanizyBaTu maTemMaTun4Hi 06'ekTn: byaysatu rpadiku yHKLIN, AOCNIOXKYBATU FreOMeTPUYHI
dirypwn, cTBoptoBaTu giarpamu Ta rictorpamMmu ana4 npencraBsieHHA JaHnX. AHIMyBaTKU rpadiyHi
3006pa)keHHs: CTBOPIOBATY AMHaMIYHI MO4esi, WO 003BOJIAKTb A0CAIAXXYBATU 3MiHN
MaTeMaTU4HUX 06'eKTIB 3aneXHO Bif 3MiHM NapameTpi. CTBoOptoBaTU Ta 36epiraTn AOKYMeEHTMU:
odopMNATY pe3ynbTaTn obyncneHsb i rpagikiB y BUrnsaai 3eiTie, Nnpe3eHTalin Ta Beb-CTOpiHOK.

CTBOpeHa ANAa nojen, sKi He MalTb FMMBOKUX 3HaHb B MPOrpamMyBaHHI, ane
BOMIOAiI0Tb 6@30BMMKM HaBMYKaMm poboTun 3 komn'toTepom. CKM 3a[10BOJIbHSE BCiM
TEeXHI4YHUM, eproHOMiYHNM Ta eCTeETUYHUM BUMOraM, Lo npea’aBnasoTbCA 40 MPOrpamMHOro
3acoby neparoriyHoro NpmM3Ha4yeHHs Ta MaloTb NepeayMoBM A0 TOro, Wwob npm HanexHin
nigroToBLUi 3a40BOJIbHATU NefaroriyHi Bumorun. Po3pobkoto MeToaAnK BUKOPUCTAHHS
3aMa€EeTbCs MiIXKHAPOAHUN iIHCTUTYT , YKpaiHCbKe npeacTaBHULTBO skoro y 2010 poui
BiAKPUTO B XapKiBCbKOMY HallioHasnibHOMY yHiBepcuTeTiB iM. I'. C. CkoBopoawu [12]. LUen pogatok
OOCTYMHUI AK MobinbHa NnporpamMa ons cMapTAdOHIB, Tak i y Burnaai seb-sepcii onsa komn'totepis.
Ons poboTun 3 popaTkoM HeobxigHe nigkn4YeHHA Ao IHTepHeTy. KpiM Toro, icHye okpema 30D-
BEpPCiA ANa nNepcoHabHUX KOMM'IOTepIB. - e yHiBepCaNbHUN IHCTPYMEHT, AKNN
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Mpautoe Ha Pi3HUX onepauinHux cnctemMax i NpucTposax. O3HaNnOMUTUCA 3 NOro iHTepdencom
MO>XHa 3a MOCUJIaHHAM y/k

/. Pnc. 2.5. TonoBHa CcTopiHKa IHTepgenc nporpaMmm Haa3BUYANHO NPOCTUN i
3PO3YyMiINIA, L0 003BOJISE YYHSAM LUBUAKO OCBOITK ii 6e3 3amBux 3ycunb. HaBiTb 6e3 nornnbneHunx
IHCTPYKLIN, Y4HI 3MOXXYTb Nerko posibpatucs 3 ocHoBHMMU pyHKUiaMU. Hanpuknag, nobynosa
KOHYCa B Ui nporpami € ay>e iHTYiTUBHO. [1na oAaTKOBOT OMNOMOIrM MOXXHa CKOpUCTaTUCSH
Bigeo-iHCTpyKUi€l. Puc. 2.6. 3D KanbKynaTop Ta MeHto Puc. 2.7. MNpuknag nobynoBn KOHycCa
[03BOJISE CTBOPIOBATU rEOMETPUYHI hirypun SK 3a OMNOMOroK iHCTPYMEHTIB
nobynoBun, Tak i WNAXOM BBeAEHHS PiBHSAHb. YHiIKaNbHOO 0COBAMBICTIO MporpaMmn € yHKLIs
[OMOBHEHOI peasibHOCTI, IKa A03BOJISIE NPOEKTYBATN 3D-MoAeni reoMeTpUiHux giryp y
peasibHUN NPOCTip. 3aBAAKN PYHKLIT LONOBHEHOI peasibHOCTi, BU MOXXeTe CTBOpoBaTKU
ONBOBWXHI 3D-MoOe i Ta eKCrepuMeHTyBaTu 3 pPisHUMN KoMbBiHauisiMy reomeTpnyHmMX 06'eKTiB.
Kpim Toro, Hafa€ MOXJIMBICTb CTBOPKOBATU PO3ropTKY Piryp Ta HanalwToOBYBaTH iX
30BHIiWHIN BUrnapg (konip, npo3opictsb). Ha BigMiHY Bi4 nonepeaHbOro po3rnsHyToro noaaTka,
3D € KoMepLiHOK NPOrpamolo, sika BMMara€ 3aBaHTa>KeHHA Ha nepcoHasibHUI
koMmn'toTep. OgHak, nepen NOKYMNKO MOXXHa CKOPUCTATUCHA MiCAYHUM NpobHUM nepiogom, wob
OLIHNTM BCi Tl MOXKJIMBOCTI. BapTo 3a3Ha4ynTun, Wo 3D He Ma€ OHNanH-BepcCii. Puc. 2.8.
IHTepdenc 3 3D - ue iHTepakTUBHE NporpaMHe 3abe3neyeHHs, gKe 403BOJISAE
CTBOPIOBATM Ta AOCAIAXKYBATU TPUBUMIPHI reoMeTpuyHi 06'ekTn. 3aBAsSKN NPOCTOMY Ta
iHTYITUBHO 3p0O3yMinoMy iHTepdency (AnB. puc. 2.8), y4Hi MOXXYTb 1I€rKO OCBOITU Nporpamy.
OfHakK, BiACYTHICTb YKPAiHCbKOI MOBU MO>X€ CTBOPIOBATY MEBHI TPYAHOLLI npu poboTi. 3
niaTpnumye NnobyaoBy LLUIMPOKOr0O CMEKTPY FEOMETPUYHMX QIryp, TakKnUx K NPAMi, NAOLWMNHN,
nipamigun, KoHycu, TeTpaenpu Ta baraTo iHwWKnx. KpiMm TOro, nporpama 403BONSE CTBOPOBATH
PO3ropTKMN FreOMEeTPUYHMX Til Ta AOCAIAXKYBATU iX BNaCTMBOCTI. A9 cTBopeHHA 3D-moaenen,
30KpeMa KOHYCiB, MOXKHa CKOpUCcTaTuUCsa 6e3KOoWTOBHOK OHaNH-NPOrpamoto i
NPOCTUIN Ta IHTYITUBHUI iHTepdenc (ans. puc. 2.9) [O3BOJIAE WBNOKO OCBOITU OCHOBHI PyHKL,IT
nporpamu. OgHak, creuiani3yeTbCs Ha CTBOPEHHiI moaenen gna 3D-gpyKy, TOMy
MOXJIMBOCTI AN nobynoBm NNOCKUX Qiryp Ta aHasily OKpeMux efeMeHTiB Mmoaeni obmMexeHi.
Puc. 2.9. IHTepdenc IHTepdencn 3ragaHmnx NporpamMm ANHaMi4YHOI MaTeEMaTUKKN Ta
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npuHUMnmM poboTn B HUX Ay>Ke NoAibHi: 3a 4ONOMOro MWL Ta NaHeni iHCTPYMeHTIB MOXKHa
npeacTaBAsaTM MaTeMaTu4dHi 06'eKTK, Hanpukniag, PyHKUil Ta rpadikm, pobutn ob4yncneHHs,
CTBOPIOBATU NEBHi FeOMEeTPUYHI 06'€KTN (TOYKKN, NPAMI, BiIAPiI3KK, KOA, @ TaKOX IXHi
KOHCTPYKL,IT), 34iNCHIOBaTX AWHAMIYHI 3MiHW, DiKCyBaTW NEBHi BNAaCcTUBOCTI, ob4yncnoBaTu
3HAaYeHHSA OOBXXWH, KyTiB, N0l Towo. HaMu npoaHanizoBaHO HU3KY KOMM'IOTEPHUX
MaTeMaTUYHUX NPOrpaM 3 MeTO BUSABNEHHSA B HUX KOMM' IOTEPHUX MaTEMAaTUYHUX IHCTPYMEHTIB.
Mun MaeMo rnnboke nepekoHaHHS, WO Ui NnporpamMmu € KOMMN'IOTEPHUM MaTeMaTUYHUM
IHCTPYMEHTapieEM, a TaKOXX BUKOHYIOTb (OYHKLT MEBHOro cepefioBuLLa, Ae 3HAX0ANTbCH
MiAMHOXXMHA Pi3HNX KOMMN'IOTEPHUX IHCTPYMeHTIB. Y Tabnnui 2.1 nogaHo nepenik KoMn'toTepHUX
MaTeMaTUYHUX IHCTPYMEHTIB Y pi3HUX nporpamax. Tabauusa 2.1 KoMn'toTepHi iHCTpyMeHTH,

3aknageHi y NAM IHCTpyMeHT, BOCTYNHUIA 3 naHeni abo MeHto 1 2 3

3 5.0 XXuBast MaTeMaTukKa MaTeMaTNYECKNIN KOHCTPYKTOpP 1
Kanbkynatop + + + + - - + + + + 2 lNobynosa To4kK, NPSMOi, MPOMEHIO, Bigpi3Ka, Kona + - + -
+ + + + + + 3 Mobynosa ayrm + - + - + + + + + + 4 NobynoBa cekTopa, CerMeHTa - - - - + -
+ + - + 5 MNobynoBa cepeaunHu Bigpiska, bicektpucn + - + - + + + + + + 6 Mogain Bigpizka abo
KyTa Ha 4YaCTUHU - - - - + - - - - + 7 [NobynoBa nepneHAnKynapa 4u napasiensHoi npsamoi + - +

-+ + + + + + 8MobygoBa MHOFOKYTHUKa + - - + + + + + + 9 BuU3Ha4YeHHS OOBXWHU, KYTa,
noowi + -+ + + + + + + + 10 NobynoBa CMMETPUYHOI TOYKN + - + - + + + + - 11 [NobypoB.a
OOTWUYHOI 00 KPUBOi - - - - - + + - + 12 Nobypnoea rpadika dyHKLIi, 3a4aHOi ABHO | HESIBHO - + -
+ - + 13 Nobypnosa rpadika pyHKLUIl, 3a4aHOi NapaMeTPUYHO - + - - - - + 14 [epeTBOpPEHHS
rpagikiB pyHKLIN - - - - - - - - - + 15 [ii Hag MHOXWHaMN - - - - - — - — - + 16 MNobypnosa
iHTepnonsuinHoro nojiHoma - + + - - - + + - + 17 NobyagoBa MHOrOrpaHHUKIB - - - + - + - + -
- 18 KepyBaHHSA npocTopoBuMn 06’ekTamm - - - - + - + - - 19 Mobyanosa NAOLWLMHN, NiBASOLLNHWN,
BUAOINEHHS rpaHi MHOororpaHHuka, nobyaosa uuniHapa, KoHyca, cpepn - - - - + - - - 20
Ob64uncneHHs BU3HaYeHNX iHTerpasis, po3B'aA3yBaHHSA PiBHAHb i HEPIBHOCTEN Pi3HUX TUNIB, TXHIX
cucTeM - + - - - - - 21 CTaTnCTUYHe onpautoBaHHS pe3synbTaTiB - + - - - - + + - - BBa)Kaemo,
O YMiHHS orepyBaTu NpeAcTaB/€HNMUN iIHCTPYMEHTAMN Ta BUKOPUCTOBYBATU iX Yy MPOLECI
BUBYEHHSA MaTeEMaTUYHUX AUCLUMIH XapaKTepmn3ye BYNTENA 9K NpodecioHana. 3Ba)ka4im Ha
pe3ynbTaTh NOPIBHANBLHOIN0 aHani3y pi3HMX NporpamMHux 3acobie, ANs NOAaNbLUIOr0 AOCAIAXKEHHS

6yno obpaHo cuctemy AMHaMI4HOT reoMeTpii . Bubip Ha KopucTb
3yMOBJIEHUN KiflbKOMa hakTopamu. Mo-nepLue, iHTYITUBHO 3pO3yMinnin iHTepdenc nporpamum
pobuThb i 3py4HO0 015 BUKOPUCTAHHS YYHAMUW CTapwoi wkonau. Mo-gpyre, € Beb-

3aCTOCYHKOM, LLLO HE BUMarae iHCTansauii Ha oKaJbHUIA KoMN'loTep, Wo 3abe3nedyye AOCTYMHICTb
3 By Ob-9KOro NpPUCTPOLO 3 NiAKJIOYEHHAM A0 IHTEPHETY Ta MiHIMiI3y€ BUMOrn A0 CUCTEMHUX
pecypciB. KpiM Toro, HasBHICTb YKPaiHCbKOro iHTepdency 3Ha4yHO Noerwye npouec HaB4aHHS.
[, HApeLWTi, WMPOKMNN PyHKLIOHanN , LLLO BKJIOYAE Pi3HOMAHITHI iIHCTPYyMeHTU ang
nobyaoBm reoMeTpuyHmNx Qiryp, pobuTsb it HeE3aMiHHUM IHCTPYMEHTOM OJ19 BUBYEHHS
MaTeMaTuKu. 2.2. IHTerpauia 3D-mMmogentoBaHHA B NpoLec HaBYaHHSA reomMeTpii Mig 4ac BUBYEHHS
TEeMU

n LvTtuposaHus: 0,01% id: 114
«KoHyc»

CTepeoMeTpUYHIi 3a4ayi BiirpaloTb Ba>KJIMBY POJib Y WKIiJIbHOMY KYpPCi MaTeMaTUKN, OCKiNIbKMN
Ons ix po3B’a3aHHA HeOBXiAHO iIHTerpyBaTM 3HAHHSA 3 Pi3HUX PO34iNiB MaTEMATUKN, TaKUX 5K
apudmMeTmnKa, anrebpa, TPUroHoMeTpisA, NNaHIMeTpisa, CTepeoMeTpisa Ta OCHOBU MaTEMATUYHOIO
aHanizy. NoeaHaHHA apudMeTU4YHUX 0b4YncneHb, reomeTpn4yHnx Nobynos, AoChifXeHb Ta 3ahad
Ha foBeJeHHs BNaCTUBOCTEN reoMeTpUYHUX Piryp CNpusie po3BnTKY NPOCTOPOBOI YABU Ta
MiABULLEHHIO PiBHA MaTeMaTUYHOI KyJibTypu. BTiM, po3B’'si3aHHA CTepeoMeTPUYHNX 3ada
HEepPiIAKO BUKNKAE TPYAHOLLI ¥ LUKONAPIB Yepe3 HeJ0CTaTHLO CHOPMOBaHY NPOCTOPOBY yaBy. Lle
MOSACHIETLCSA TUM, WO ABOBUMIPHUIA PUCYHOK Ha MAOLLUUHI HE 3aBXXAMN MOXKe afeKBaTHO
rnepenaTu BNAaCTUBOCTI TPUBUMIPHUX FEOMETPUYHUX TiN. OQHMM i3 KJIIOYOBUX eTaniB yCnilwHOro
pO3B’'si3aHHSA 3a4a4 € NpaBubHa NobynoBa pUCyHKa, afXke Bif NOro TOYHOCTI Ta HAOYHOCTI
3a/1e)XKNTb WBUAOKICTb | MPaBUbHICTb OTPMMaHHSA pe3ynabTaTy. CyYacHi TexHonorii, 30kpema 3
MOAENIOBaHHS, BiAKPNBAOTbL HOBI MOXXJIMBOCTI Y BUBYEHHI cTepeomeTpil. BUKopuCTaHHSA
TPUBUMIPHUX MOOENen 003BOJISIE ornsaaT o6’'ekTun 3 ycix 6oKiB, 3MiHIOBaTU paKypc, BUKOHYBaTH
obepTaHHSA Ta KOPUryBaHHSA, @ TaKOXX AEMOHCTPYBaATW IX AWHAMIYHI BNacTMBOCTI. binblie TOro,
cTBOpeHi 3D Moaeni MoXyTb ByTn BaraTopa3oBo BMKOPUCTaHI A4 HaBYabHUX winen abo ang
BMIOTOBJIEHHS NPOTOTUNIB | MaKeTIB, WO A04A€ iM MPAKTUYHOI LiHHOCTI. Mepen CTBOPEHHSAM
TPUBUMIPHOI MoAeni HeobxiAHO peTenbHO NpoaHanizyBaT reoMeTpuYHy irypy Ta il CKnanosi,
npuragaTn 6a30Bi BU3HAaYeHHNA Ta BNacTMBOCTI. Ha ypokax reomeTpii nepexia Big ABOBUMIPHOIro
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306pa>keHHs 40 TPUBMMIPHOIro Ta MaHinynauii 3 TakuMm 06’'eKTaMun L03BONAIOTb ePEKTUBHILLE
MOSICHIOBATU CKJIadHi enemMeHTU. BukopmucTtaHHA TexHosorin 30D MoOe/itoBaHHS B OCBITHbOMY
npoLeci Ma€e YNCNEHHI NepeBarn: CKOPOYEeHHs Yacy, HeobxigHOro Ana NosACHEeHHS HOBOIMO
MaTepiany; BiANOBIOHICTb HaBYaHHA CyYaCHUM OCBITHIM CTaHAapTaM; MiABULLEHHS
NPOAYKTUBHOCTI pobOTU BUKIaga4va; CTBOPEHHS AKICHUX TPUBUMIPHUX | CKNagHNX 306parkeHsb;
CKNlafaHHA PO3ropToK 06'EMHUX iryp 3a iX MPOEKLiAMM Ta Y 3BOPOTHOMY MOPAAKY; 3MiHa
CTPYKTYpu 06’€eKkTa, MOro NpoCTOPOBOr0 MOJIOXKEHHS, @ TaKOX MOXXJINBICTb

ﬂ LvTtuposaHus: 0,03% id: 115
«po3raagaTtu irypy 3 pisHUX NeEPCNeKTuUB»

; PO3Mi3HaBaHHA Qiryp Ta ixHix eneMeHTiB 3a 03HakaMu abo BracTmBocTamun; nobyanosa
MPOCTOPOBUX Iryp Ha NAOLLMHI; pPO3BUTOK HaBUYOK PoBOTU 3 MPOEKUINHUMMN KPECNEHHAMMU;
(POPMYBaHHS TOYHOCTI y Bi3yaJibHill OUiHLi PO3MipiB Ta MOJIOXKEHHSA FEOMETPUYHUNX 0B’EKTIB ¥
NPOCTOPI YM Ha NAOLWMHI. 3D TeXHONOril MOXKHa 3aCTOCOBYBATW He nnwe nifg 4ac ypokiB, a ny
Mo3aypoO4Hin Ta KOIEKTUBHO-TBOPYIN OiS/IbHOCTI, 4189 BUKOHAaHHA 004AaTKOBUX 3aBOaHb 4uM
AoMallHix pobiT. HaykoBLUi HarosiowyoTh, WO Y HaB4aJlbHOMY npoLeci HanvacTiwe 3aAiloeTbCsA
aKTMBHa PeNpPOAYKTMBHA Y5Ba, AKa A03BOJIAE YYHIO, OKa4aloym 3yCusb,

u LUwnTtnposaHusa: 0,08% id: 116
«BiATBOPUTU KOHKPETHUIN 06pa3 cuTyaLii Ha OCHOBI AOCTYMNHOI iHhopMaLii abo BigoMmocTen»
[11]

. Hanpuknapg, ue moxe 6yTn CTBOpeHHS TPpMBUMIPHOro obpasy reoMeTpu4HOI irypu 3a ii
OMNUCOM Y1 OBOBUMIPHUM 306pa>keHHsAM. 2.3. OCHOBHI TMMNKX 3a4a4 Ha KOHYCK Ta iX
pO3B’AA3yBaHHSA 3 BUKOPUCTAHHAM KOMMN'OTePHMX 30D moaenen Y WKilbHOMY KypCi reoMeTpii y4Hi
CTUKAIOTLCA 3 Pi3HOMaHITHUMM TUNaMK 3a4ay, cepel aKux ocobnmee Micue 3alnMaloTb 3agadi Ha
nobynosy, ob4ncneHHs, noBeAeHHA Ta AocnigxeHHs. 1. 3agayi Ha nobyanoBy Po3B'sizaHHS 3a4ay
Ha nobynoBy nepenbavyae CTBOPEHHSA reOMEeTPUYHOI irypu 3a 4OMOMOro NEBHUX
iIHCTpyMeHTIB. 3rigHo 3 [4], npouec po3B’A3aHHA TakKUX 3a4ay BKJOYAE aHaNi3 yMOBU, BflacHe
nobynoBy, AOBeAEHHS NPaBUJLHOCTI NobyaoBM Ta AOCNiAXeHHSA oTpMMaHoi girypu. OCKifbKu
Ons po3B’a3aHHA 3afay Ha NobyaoBy 3a3BMYall BUKOPUCTOBYIOTh TPAaAULLiINHI iIHCTPYMEHTHN
(UMpKyb, NiHiINKa), 3aCTOCYBaHHA KOMMN'IOTEPHMX NPOrpam y LibOMY BUMaAKy € HEAOUINIbHNM.
Tomy B nofasblLUOMY MU 30CE€pPeAnUMOCs Ha iHWNX TUNax 3agaYy, aAna po3B'a3aHHSA AKUX
KOMM'IOTEPHE MOOENOBAHHA MOXe ByTN e(PEKTUBHMUM iIHCTPYMEHTOM. 2. 3adadi Ha 064MCeHHs
3apnadi Ha ob4yncieHHA B reomMeTpii nepeabadaloTb 3HAXOAXKEHHS KOHKPETHUX YNCJI0BUX
3HaYeHb A9 eleMEeHTIB reoMeTpudHux iryp. 9k 3asHa4vae [4], MeTOO Takux 3afay €
BW3HAYeHHS HEBiOOMMX PO3MipiB, nNsoLl, 06’EMiB TOLLO, BAKOPUCTOBYOYN FrEOMETPUYHI
BJIACTMBOCTI (piryp Ta anrebpaiyHi cniBBigHOLWEHHS. 3arasbHUA anropmMTM PO3B’'A3aHHSA 3a4a4 Ha
ob4yncneHHa BKAOYAE Taki eTanu: 1) nobynoBa cxeMaTUYHOr 0O MasitoHKa; 2) NO3HaYeHHs
HEeBiAOMUX BEJIMYNH 3MIHHUMMK; 3) CKJlafdaHHS PiBHSIHb Ha OCHOBI BiIOMNX FEOMETPUYHMNX
BJlaCTMBOCTEN; 4) po3B’sA3aHHS OTPMMaHUX PiBHAHb; 5) NepeBipka OTPUMaHOro pesynbTaTy.
Po3rnsHemo npuknapn 3agadi Ha ob64ncneHHs njoLlli NoBepxHi Tina obepTaHHA. Hexalh MaemMo
piBHOBeapeHNN TPUKYTHUK 3 6i4HOIO CTOPOHOIO 2 Ta KYTOM npu BepLimHi 120°. kLo
00epHYTU Len TPUKYTHMK HABKOJI0 OCHOBM BC, TO yTBOPMTLCA TiNno obepTaHHA. 3afava nonsdrae
B 064MCNeHHi naoui NoBepxHi Lboro Tina. A9 po3B’'a3aHHSA Ui€l 3a8a4i ePeKTUBHO
BUKOPUCTOBYBATU NporpaMHe 3abesneyeHHs . BoHO no3BonSE Bi3yanizyBaTu
TPUBUMIPHI 06'€EKTK Ta IXHi Nepepi3n, WO 3HAaYHO MONEry€E PO3yYMiHHSA 3adaydi. ANropuTMm
PO3B’'A3aHHA B : Mobypnosa TpuMKyTHUKa. Ha nnowuHi nobyayemo pisBHobeapeHnn
TPUKYTHUK 3 3afjaHMMM NapameTpamu. Nobynosa oci obepTaHHSA. NMpoBegemMo NpaMy p, Ska
NMPOXO4UTb Yepe3 OCHOBY TPUKYTHMKA. OTpuMaHHSA Tina obepTaHHA. 3a 4ONOMOr o0
iIHCTpyMeHTY obepTaHHA NobyayeMo Tino, yreopeHe obepTaHHAM TPUKYTHUKA HaBKOJ10
npsMoi p. O64ncneHHs naoLli NoBepxHi. Bukopucrtosytoun BOyaoBaHi pyHKLUT ,
ob4ncnanmmMo nowy noBepxHi oTpuMaHoro Tina. Po3s’a3yBaHHA. BCTaHOBMMO A0AaTKOBE NMOJIOTHO
Buna/MonotHo 30, Ha AakoMy nobynyemo HeobxiaHy ¢irypy. B MNonoTHi Ha oc nobynyemo
TOYKMN Ta BiApi30K BC. 3a A4ONOMOrot iHCTpyMeHTa KyT 3agaHoi BennynHu nobyayemo

= 1200 (noBepTaeMo To4Ky B HaBkoso To4kn C Ha 1200). Obupaemo iHCTPYyMeEHT
MapanenbHi npsami Ta 6yayeMo npsmy p,

@ O6Hapy»xxeH MnarunaT: 0,11% https://fliphtmI5.com/otljx/vtcm/pick_g... id: 117
sKa NPOXOoaAnTb Yepes Touky (2, 0) napanesbHO Ta NpsAMY C , KA NMPOXOANTb Yepes TOYKY
rnapanesnbHoO oC . BukopuncrtoByo4m IHCTpyMeHT Bigpizok byayemo Ta BIAPI30K . 3a
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0O0MOMOrol0 IHCTpyMeHTa MOB3YHOK, CTBOPIOEMO MOB3YHOK Ha MOJIOTH. Y BIKH! iKe 3'ABN0CSH
3adaemMo iM’'q (o) , 3Ha4YeHHsA NoB3yHKa (KyT) Ta noro iHTepBas. Ha MonoTHo 3D Bubnupaemo
HCTpyMeHT ObepTaTun 06'€KT HaBKOJIO NPAMOI Ta obepTaemMo npsam HaBKOJ10 NpsaMol
Puc. 2.10. IHTepakTuBHe NoeaHaHHA 2D | 30D 306pakeHb Mifg 4Yac po3B’'sA3aHHA 3a4ay AHanisyo4un
pnCcyHoK 2.10, mn 6a4ummo, Wwo B pesysabTaTi obepTaHHA OTPUMAHO reoMeTpuUYHe Tifo, aKe

MOXXHa YABUTU 1K KOHYC 3 pajiyCoM OCHOBM i BUCOTOIO , 3 IKOrO BMPi3aHO iHLNA KOHYC 3
TUM CaMUM pafiycom ocHoBu OA, asie MeHL oo BucoTo CO. Toal niouwa yTBopeHoi dirypu
OOpPIBHIOE CyM! now 6i4HNUX MOBEPXOHb LIMX KOHYCIB, TOBTO S = + , ne = M*AO*

= *AO*AC, 3. 3agaydi Ha ooBedeHHs 3adadvi Ha OBeAEHHS B reoMeTpili BUMaratTb Bif
HacC [OBECTU iICTUHHICTb MEBHOIr0 TBEPOKEHHS NPO reoMeTpuyHi irypu. ns po3s’s3aHHSA Takux
3a4a4 MU BUKOPUCTOBYEMO NIOFiYHI MipKYBaHHS, CAMPA4YnUCb Ha akCioMn reoMeTpii Ta paHiwe
JoBeneHi TeopeMin. 3asieXXHo Bif yMOBU 3adadi, MM Mo>KeMo abo BBa)KaTun iCHyBaHHS OMMCaHNX
reomeTpuyHmx iryp goseneHmm, abo 4oBoonTU Le iCHyBaHHSA CaMOCTINHO. 3arajbHUNn
a/IrOpPUTM PO3B’A3aHHSA 3aja4di Ha AOBefeHHSs BKJOYa€e: NobynoBy CXeMaTUYHOrO MaJlloHKa,
hopMyJIIOBaHHSA YMOBM Ta BUCHOBKY, @ TaKOXX JIOFiYHI MipKyBaHHS, SKi BeayTb 00 AOBEOEHHSA
BWUCHOBKY. 4. 3a4ayi Ha gocnigXXeHHs 3afadi Ha Oocnig)XeHHa B reomeTpii nepenbadatoTb
MPOBeAEeHHS MEeBHUX A0CIAXXEHb, TaKUX SIK MOPIBHAHHSA, aHasli3, NOWYK YMOB iCHYBaHHS TOLLO.
TWNOBi 3aNUTaHHSA B TaKUX 3ajadvax 3By4aTb TaK:

n LnTnposaHus: 0,01% id: 118
"Yu MoXxHa...",
n LnTnposaHus: 0,01% id: 119

"AK 3MiHUTBLCSA...",

n LunTtnposaHus: 0,01% id: 120
"Yn npaBubHO...".

Lli 3apaYi 4acTo MOXKHa 3BeCTM A0 3aday Ha obyncneHHsa abo ooBefeHHs, BUKOPUCTOBYIOYM BXKE
BiJOMIi anropuTMu. ToMy, 3 TOYKN 30pY BUKOPUCTaHHA 3D-MOLEN0BaHHSA, HEMAE HEOOXiAHOCTI
BUAINATA iX B OKPEMY KaTeropito. Xo4a Moaeni 4acTo BUKOPUCTOBYIOTLCSA BYNTENSAMN O
NOACHEHHSA HOBOIrO MaTepiany, y4YHi 3a3BMYall InLLE CNOCTEpPIraloTb 3a AEMOHCTpPALIELD, He
Mar4Yn MOXXJIMBOCTiI CaMOCTINHO NpautoBaTn 3 HUMKU (amB. puc. 2.11). Puc. 2.11. YacTunHa ypoky,
0€ Y4YHSM OEMOHCTPYOTbCA MoAesli 411 NOSICHEHHS HOBOro MaTepiany MNMpoaHanisyBaBLUWN Pi3Hi
TUNW FreoOMeTPUYHUX 3a4a4 Ta MOXKJMBOCTI 3D-Mo4eNtoBaHHA, MU OiALWAN BUCHOBKY, LLO
Hanbinblw epeKTUBHMM BUKOPUCTAHHAM TaKuUX MPOrpaM Ha ypoKax reoMeTpil € po3B’'a3aHHS
3afayd Ha ob4yuncneHHs Ta goseneHHs. Kpim Toro, 3D-moaeni MOXXyTb 6yTWM KOPUCHUMW AN
Bi3yasiizauil HOBUX MOHATbL Ta igen. OgHaK, Cy4acHa NpakTUKa BUKOPUCTaHHSA 3D-MoaentoBaHHSA
B OCBITHbOMY MpoLeci Ma€ 3HaYHUN HEeAONIK: Y4YHi HaWYacTiWe € Nule NacuBHUMM
criocTepira4aMu, He Mar4Yn MOXKJIMBOCTI aKTUBHO B3aEMOLIATU 3 mogenamu. 2.4. MeTognyHi
peKkoMeHaal,il 1oao BUKOPUCTaHHS ONa BUBYEHHS KOHyca [na 3abe3neyeHHs
e(PeKTUBHOIr0 BUKOPUCTaAHHS Ha ypOKax cTepeoMeTpii HeobxigHO BpaxyBaTu KislbKa
Ba>XJINBMX acrekTiB. [o-nepuue, y4Hi MOBUHHI BYTW 03HANOMJIEHI 3 OCHOBHUMMW iIHCTPYMeHTamu
nporpamu. Mo-gpyre, Ba)kKJMBO MOCTYMNOBO YCKAAOHIOBAaTN 3aBAaHHSA, MOYMHA0OUYM 3 MPOCTUX
OBOBUMIpHUX NobyaoB i MOCTYNOBO nepexoanyun Ao 6inbw ckaagHUX TPUBUMIPHUX MOAESEN.
Kpim TOro, cnig OTpUMyBaTUCS PerjlaMeHTy BUKOPUCTaHHSA eIeKTPOHHMX NPUCTPOIB Ha ypou
[26]. IHTerpauia 3 Kypcom iHhopMaTuKK, Ae BMUBYatOTbCA 3D-Moaeni, 403BONTb rnmbue
3aHYPUTUCS B TEMY i PO3BUHYTU B Y4HIB MPOCTOPOBE MUCJEHHSA. [Jna nonerweHHs poboTtn 3
, BApTO po3pobuTun geTanbHi NOKPOKOBI IHCTPYKLIT, AKi By AyTb AOCTYMHI ANA Y4HIB

pi3HOro piBHA NiAroToBKWU. IHCTPYKUis wono poboTn B Nporpami : noyaTok LLlo6
po3no4yaTtu poboTy 3 , BUKOHalNTe Taki fgii: ABTopu3sauia. BinsiganTte cant

3/ . .0ro/ Ta yBinAiTh y CBih akkayHT abo CTBOPITb HOBUI. 3anyckK
KanbKynaTopa. HaTUCHITb KHOMKY

n LUunTtnposaHus: 0,01% id: 121
"CtapT Kanbkynatop"

(amBe. puc. 2.12). Puc. 2.12. No4yaTok poboTn B Nporpami Bubip pexxnmy. Y BepxHbOMY
MeHI0 BnbepiTb NoTpibHMN pexum poboTtn (aus. puc. 2.13). Lle 403BOANTL HanawTyBaTn

nporpamy nig KOHKpeTHe 3aBAaHHsA. Puc. 2.13. MeHto Bubopy pexxumiB poboTun IHCTpyKLUiA Woao
poboTu B nporpami : nobypoBa KoHyca MPOMOHYE KiNlbKa cnocobis nobynosu
KOHYyCa, B 3a/IeXKHOCTI Bif TOro, fika iHpopMaLisa Nnpo KOHyC BaM BigoMa: *AKLLO BigOMa OCHOBA Y
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opMi KoJsla Ta BUCOTAQ,
@ O6Hapy»xeH MnarnaT: 0,29% https://www.houseofmath.com/uk/ge... id: 122

3Ha#o6MThCA MyHKT 4. *AKLLO BiAOMUN LLEHTP OCHOBU, BEPLUNHA Ta pagiyc, 3HanobuTbcsa MyHKT
4 a6o MNMyHKT 5. *AKL0 AaHO TOYKY Ha OCHOBI, BiAOMUI BEKTOP Ta KYT, 3Hanobutbcs MNMyHKT 5.
IHCTpYKLis 1 NobynoBa KOHYCa 3a OCHOBOI Y (hOpMi KOMla Ta BUCOTO 1.

BiokpuinTe BikHa

u LntnposaHus: 0,01% id: 123
"Anrebpa"

Ta

u LUunTtnposaHus: 0,01% id: 124
"MonoTHO"

Yy MEHI0

n LunTtnposaHus: 0,01% id: 125
"Bug"

. 2.BukopucTaTu iHCTpyMeHT 4yn Kono: UeHTp Ta Pagiyc, wob
nobyayBaTun KOJ10 Ha NiowWmHi MNonoTHo. 3.Y BiKHi

u LntnposaHus: 0,01% id: 126
"Anrebpa"

BBeLiTb KoMaHAy KoHyc(Kono, BucoTa). 4.3aMicTb

u LUuTtnposaHus: 0,01% id: 127
"Kono"

nigcTasTe Ha3BYy HaMa/lbOBAaHOIO KOJ/a, a 3aMiCTb

n LunTtnposaHus: 0,01% id: 128
"Bucota"

BBeAiTb Ba)KaHy BUCOTY KOHYyCa (Hanpuknag, 2). : KoHycC 3'aBUTbCA Y TPUBUMIPHOMY BUTNA4I Y
BiKHi

u LntnposaHus: 0,01% id: 129
"MonotHo 3 ",

Noro 06'em byae aBTOMaTUYHO 0BYUCAECHNI | BiGOBparkeHnn y BikHi

u LUunTtnposaHus: 0,01% id: 130
"Anrebpa".

Mpuknag 1. Wo6 nobynyBaTu KOHYC 3 pafdiycoOM OCHOBM 3 i BUCOTOI 2, HaMaJllomTe KoJio
pagiycom 3 i BBeAiTb kKoMmaHay KoHyc(konol, 2), AKWo KO0 Ha3Baau

u LintnposaHus: 0,01% id: 131
"konol".

LLlo6 BUKOHaTW LUe 3aBOaHHSA, CKOPUCTAEMOCSH YETBEPTUM MYHKTOM iHCTPYKUii. CnoYyaTKy
rnobyayemMo KO0 3 padiycoM 3 0AUHMLL Ha NOLMHI

n LnTtnposaHus: 0,01% id: 132
"MosoTHO".

MoTiM, y BiKHiI

B LnTtnposaHus: 0,01% id: 133
"Anrebpa",

BBEAEMO KOMaHAy

u LintnposaHus: 0,02% id: 134
"KoHyc(im'a_kona, BucoTa)".

3aMicTb

u LlmtnposaHus: 0,01% id: 135
"im'a_kona"
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I'II,EI,CTaBI/IMO Ha3BY TOro KoJia, dKe Mu LONHO I'IOGyD,YBaJ'II/I a 3aMiCTb

EBBe,ﬂ,eMO ymucno 2. Micnsa uboro, Yy TpI/IBI/lMIpHOMy BUrNAaA4i Ha NAOWMHI

3'ABUTHCS KOHYC 3 3alaHUMK NapameTpamu. IHCTPyKLis
@ O6bHapy>xeH Mnaruat: 0,08% https://www.houseofmath.com/uk/ge...
- CeolGebra 2 NMobynoBa KOHyCa 3a AOMOMOroi0 iIHCTPYMeHTa KoHyc 1.BigkpuiiTe BikHa
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2.Ha naHeni iHCTPYMEeHTIB HaTUCHITb Ha KHOMKY

3V BiKHi

CTBOPITb ABi TO4KK. MNeplua To4yka byae LEHTPOM OCHOBM KOHYCa, @ Apyra - Noro BepLUNHOK
4.BBepfiTb pafiyc KoHyca. Micis BUKOHaHHSA LX A KOHYC 3'ABUTLCA Y BiKHI

| |
C
C

a 1noro o6'em byae BigobpaXKeHUN y BikHI

@ Ob6Hapy»xeH MnarnaTt: 0,1% https://www.houseofmath.com/uk/ge.

IHCTpyKuia Ceotebra 3 MobyaoBa KOHyCa 3a LLIEHTPOM OCHOBM, BEPLUMHOIO Ta padiycoMm
- 1.BigkpuiiTe BikHa

o | B
2B E |
T )

C

‘BBefiTb koMaHAy KoHyc(Touka, To4ka, Pagiyc). 3.3aMicTb nepLioro

‘
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"To4yka"

BBELiTb KOOPAMHATN LEeHTpPa OCHOBK KOHYycCa (Hanpuknag, (0, 0, 0)). 4. 3amicTb gpyroro

B LUunTtnposaHus: 0,01% id: 152
"Toyka"

BBeLiTb KOOPAMHATN BEPLUNHN KOHYCa (Hanpuknag, (0, 0, 6)). 5. 3aMicTb

u LintmnposaHus: 0,01% id: 153
"Papiyc"

BBeAiTb Ba)KaHUM pagiyc ocHOoBUM (Hanpuknag, 4). KoHyc 3'aBUTbCA Yy TPUBUMIPHOMY BUTNA4I Y
BiKHI

n LunTtnposaHus: 0,01% id: 154
“MonotHo 3 "

Noro 06'em byae aBTOMATUYHO OBYUCTIEHWI | BiOBPaXKeHNUN Y BiKHi

B LnTnposaHus: 0,01% id: 155
"Anrebpa".

Mpuknapg 2. LLob nobyanyBaTn KOHYC 3 LLeHTPOM ocHoBM B Touui (0, 0, 0), BepwmHoto B Touui (0,
0, 6) i pagiycowm 4,

@ O6HapyxeH Mnarunat: 0,32% https://www.houseofmath.com/uk/ge... id: 156
3HapobuTbCca NyHKT 4. BBoagnmo komaHay KoHyc (To4vka, Touka, Pagiyc) y Buai Anrebpa. MNoTtim
BBOAMMO 3Ha4YeHHA y BianosiaHi nona Konyc((0, 0, 0), (0, 0, 6), 4), n KOHYC 3'ABUTbLCA Y BUAI
MonoTHo 3D. IHCTpyKLUis 4 MNobynoBa KOHyCa 3a LLEeHTPOM OCHOBMW, BEKTOPOM i KYTOM
BiokpuinTte BikHa

u LUunTtnposaHus: 0,01% id: 157
"Anrebpa"

Ta

n LunTtnposaHus: 0,01% id: 158
“MonotHo 3 "

nig BKAaOKOW Yy MEHIo

B LnTnposaHuns: 0,01% id: 159
"Bug"

. Y BiKHi

u LintnposaHus: 0,01% id: 160
"Anrebpa"

BBeLiTb KOMaHAy KoHyc(To4yka, BekTop, KyT). 3aMiHiTb

u LntnposaHus: 0,01% id: 161
"To4yka"

Ha KOOPAWHATW LLEHTPY OCHOBU KOHYyCa (Hanpuknag, (3, 4, 0)). 3aMiHiTb

u LUuTtnposaHus: 0,01% id: 162
"BekTop"

Ha KOOpAWHATW BEKTOpPaA, KNI BM3HAYaE HaNpsMOK BUCOTU KOHYyca (Hanpuknag, (1, 2, 0)). Len
BEKTOpP BKa)ke, kyau byae

u LintmnposaHus: 0,01% id: 163
"nuBuTnca"

BepLUNHA KOHYCa. 3aMiHiTb

u LntnposaHus: 0,01% id: 164
Ky

Ha 3HaYeHHSA KyTa B pafdiaHax. Hanpuknan, onsa kyta 45 rpaaycis noTpibHo BeecTw 11/4. Micnsa
BUKOHAHHS LIX KPOKIiB KOHYC Bbyae nobynoBaHUM y BikHi
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n LnTnposaHus: 0,01% id: 165
“MosotHo 3 “,

a noro 06'emM 3'aBUTbLCA B BiKHi

n LnTnposaHus: 0,01% id: 166
"Anrebpa".

Mpuknapg 3. LLlo6 nobyayBaTn KOHYC 3 LEHTPOM B Touui (3, 4, 0), BeKTopoM HanpsaMKy (1, 2, 0) i
KyToMm 45 rpaaycis.

@ O6Hapy»xeH Mnarnat: 0,13% https://www.houseofmath.com/uk/ge... id: 167

[na po3B’3aHHSA LbOro 3aBAaHHA BUKOPUCTAEMO NyHKT 5. Beegemo Konyc((3, 4, 0), (1, 2, 0),
/4). KoHyC 3’9BUTbCA Y

Buai NMonotHo 3D. 2.5. Po3B’A3yBaHHA TUNoBux 3asaaHb 3HO 3a gonomoroto 3D-monenen
CepTndikauinHMM TECT 3 MaTeMaTUKN NOKJINKAaHUI BU3HAYUTU, HACKiNIbKn oobpe BUNyCKHMK
LKOIM MiaroToBJIEHNI A0 NO4aNbLIOro HaB4aHHA abo NpodecinHol AiSNbHOCTI, SKa BUMarae
3aCTOCYBaHHA MaTeEMaTUYHUX 3HaAHb. T€CT OXOMJIE WMPOKNIA CNEKTP MaTEMATUYHUX TEM i
OUiHIOE K 6a30Bi HaBWYKK, TaK i 34aTHICTb 40 aHAaNITUYHOrO MUC/IEHHSA. X04a TeCT Nepesipse
pi3Hi MaTeMaTMYHi KOMNEeTeHLUii, 3rigHo 3 gaHuMu (Tabnunusa 2.1), cnocTepiraeTbCs TeHAEHLUis 00
3MEHLUEHHS KiNIbKOCTi 3aBAaHb 3 reomeTpii. Tabnnusa 2.2 KinbKicCHMI po3noain 3aBAaHb
cepTudikauinHnx pobiT 3a posaisom

n LnTnposaHus: 0,01% id: 168
«eomeTpia» [1-5]

Pik 3MmicToBi niHii ®opMa 3aBAaHHA Ycboro 3 BubopoM 1 npaBuAbHOI BiaMoBigi Ha BCTaHOBNEHHSA
BiAMoBiAHOCTI BigkpnTa popMa 3 KOPOTKOIO BignoBiaaw Bigkputa popma 3 po3ropHyTOlO
Bignosigat 2014 MnaHimeTpisa 31 2 - 6 CtepeomeTpia 4 -1 -5 2015 MnanimeTpia 31 1 1(nigs.
piB) 5(6a3. piB),6(nigB. pie) CtepeomeTpia 3 1 1+1(nigB. piB) - 5(6as. pis), 6(nias. pis) 2016
MNnanimeTpia 31 2 - 6 CtepeomMeTpia 31-15 2017 MNnaHimeTpia 312 -6 CtepeomeTpin31-15
2018 MnaHimeTpia 31 2 - 6 CtepeomeTpia 3 1-15 2019 MNMnaHimeTpia 31 2 - 6 CtepeomeTpia 3 1
-15 2020 MnaHimeTpia 312 -6 CtepeomeTpis 311162021 MNnaHimeTpia311-5
CtepeomeTpia 21115 2022 HMT MNnaHimeTpia 31 - -4 CtepeomeTpial 11 -3 2023 HMT
MnanimeTpia 31 - - 4 CtepeomeTpisa 2 - 1 - 3 2024 HMT MnaHimeTpia 31 - -4 CtepeomeTpia 2 -1 :
3 Xo4a 3aBAaHHSA Ha KOHYC 3yCTpivaloTbCa B TeCTax BCe piAlle, BiACOTOK Yy4HIB, AKi yCMilLHO
CNpPaBAsAOTLCA 3 TaKMMUM 3aBAAHHAMMK, MOCTYMNOBO 3pOCTAE. Lle CBiAYMTbL Npo Te, WO 3arajibHUNn
piBEHb MPOCTOPOBOr0 MUC/IEHHS Ta BMiHHA NpauBaTu 3 TPMBUMIpHUMIN irypamMu
nokpawyeTbca. OAHaK, ANa NOAANbLLUOro NiABULLEHHS eheKTUBHOCTI HaBYaHHA reoMeTpii
Ba>XJINBO HagaBaTu YYHSAM Binblue MOXKJIMBOCTEN AN MPaAKTUYHOI poboTn 3 TPUBUMIPHUMU
Moaensamn. AKTUBHE BUKOPUCTaHHSA 3D-MoaentoBaHHA Ha YpoKax reomeTpii morso 6 we 6inbwe
NOCUANTN NO3UTUBHY AUHAMIKY | O3BOJNTM Y4HAM BinbLl BMEBHEHO PO3B'A3yBaTW 3aBAaHHSA Ha
KOHYC Ta iHWi 06'eMHi dirypu. NMpoaHanizyBaBwn 3aBaaHHA 3a 2014-2024 poku, 3aBAaHHSA Ha
KOHYCW 3ycTpidanncsa B Taknx Tectax: 3HO 2020 pik Puc. 2.14. McnxoMeTpuyHi XxapakTepucTuKun
3aBAaHb cepTudikauinHoi pobotn 2020 p [1] YHaCcHMKK TeCTyBaHHA 4acTO HE MOr/IM NPaBUJIbHO
npoaHanisyBaTu 1 3pO3yMiTu iHpopMaLito, HaBeaeHy B rpadidHin popmi (pUCyHoOK), 3icTaBuTy il
3 TEKCTOBOK YaCTUHOK YMOBW 3aBAaHHSA, NobyayBaTu BiANOBiAHY MaTEMAaTUYHY MoAenNb. Jlnwe
55.5 % BipHO BUKOHanu 3aBaaHHsA. 3HO 2018 pik Puc. 2.15 MNcnxomMeTpuyHi xapakTepUCTUKN
3aBhaHb cepTudikauinHoi pobotun 2018 p [2] AHani3 pe3ybTaTiB BUKOHaHHS 3aBAaHb
cepTugikauinHoi poboTn nokasas, Wo noHag 60 % ydacHukies 3HO ocobnuei TpyaHoOLLi
BiJ4YyBalOTb NpuM pPO3B'A3aHHI 3a4a4 Ha 3aCTOCYBaHHSA TPUTOHOMETPUYHNX TOTOXKHOCTEN.
MopiBHAHO 3 NonepeaHiMM pokaMK, YacTKa Y4HiB, SKi yCnilWHO BMKOHaMN TakKi 3aBOaHHS,
3HM3MNacsa Ha 15%. Lle cBig4unTb Npo HeobxigHIiCTb Nepernsaay MeTOAMNKN BUKJIagaHHS
TpuroHoMeTpii B wkoni. 3HO 2017 pik Puc. 2.16 MNCcUxXOMeTpPUYHI XapakKTePUCTUKMN 3aBAaHb
cepTudgikauinHoi poboTtn 2017 p [3] JInwe 23% 3Moram oTpuMaTu MakCcMManbHUin 6an 3a
BUKOHaHHSA AaHoro 3aBaaHHA. 3HO 2016 pik Puc. 2.17. NcnxoMeTpUyHi XapakTepucTukin
3aBAaHb cepTudikauinHoi poboTn 2016 p [4] Pe3ynbTaTy 30BHILLHLOIO HE3aNEXHOIO
OLiHIOBAHHS 3 MaTeMaTUKN BUSBUM 3HAYHI MPOrajnHM B 3HaAHHAX Y4HiB. 30KpeMa, nuwe 16%
Y4YaCHUKIB 3MOM N MPaBUIbHO BUKOHaTK 3aBAaHHA 24, LU0 CBiAYNTb NPO NOBEPXHEBE PO3YMIiHHSA
OCHOBHUX TPUFOHOMETPUYHUX CMiBBigHOLWEHb. Kpim Toro, 6arato y4acHWKIiB He BNEBHEHO
3aCTOCOBYIOTb TEOPEMU MAaHIMETpIl Ta CTepeoMeTpii, MaloTb TPYAHOLLI 3 064MCAEHHAM NaoL i
06'eMiB reoMeTpuYHMX Piryp, a TakoXX He MOXKYTb afleKBaTHO iHTepnpeTyBaTu rpadiyHy
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iHpopMauito. 2015 Puc. 2.18 McMxoMeTpUYHi XapakTepPUCTUKK 3aBAaHb cepTudikauinHoi poboTtn
2015 p (6azoBun pieeHb) [5] Mpuknag 1. (3HO, 2009 p.). Paaiyc ocHOBWM KOHyCa R, TBipHa
HaxunaeHa A0 NJOLMHN OCHOBW Nifg KYyTOM

@ O6Hapy>xxeH MnarunaT: 0,13% https://fliphtmI5.com/otljx/vtcm/pick_g... id: 169

Yepes BepLUNHY KOHYCa NPOBEAEHO MJIOLWMHY Nig KYyTOM © 00 MOro BUCOTWU. Lia naowmHa
rnepeTmHaE 0OCHOBY KOHYCa Mo Xopai.

3HanAaiTh NaoLWy yTBOpeHoro nepepidy. Puc. 2.19. KoHyc 3 TBipHOI0 Mig KyToM o Po3B’'A3aHHS.

BrKOHaEMO pUCYHOK. - BucoTa, AB - xopaa, SAB - nepepi3, AOB - piBHobeapeHUn TPUKYTHUK
(AO=0B=R), OC - meaniaHa, bicekTpuca, BUcoTa TPMKyTHNKa AOB. OcCKinbku -
neprneHavKynsap 4o OCHOBW, TO NpsaMa nepneHAvKynspHa Ao 6yab-aKoi NpsaAMOoi MAOWNHN
OCHOBMU: . OCKinbKN® i , TO yC4 naowmHa . A TOMy npoeKuieo NpamMoi Ha
MaOWNHY byne npama SC, Tob6T0 =0. Mpoekui€eto TBipHOI SA Ha nMJowmHy ocHoBu O
6yne npama OA, To6To [[SAO=0.03 A: A=900, [[SAO=0, AO=R, 3 TPUrOHOMETPUYHUNX
CMiBBiAHOLWEHb OTPUMAEMO SA=R/ , SO= .3 : =900, =@, SO= ,
oTpyMaeMo SC=50/ , 5C= / .3 : =900, SA=R/ , €= / , 3@
Teopemoto lNMiharopa oTpumaemo abo MNMnowa nepepisy nNicnsa NigCTaHOBKM 3Ha4YeHb MaTUMe
BUrNa4 3ayBarKeHHS: = , @ KyT ; 3@ YMOBOIO =0, TOMY MaEMo, WO
, To6TO , To6TO BMpa3 Nig KOpeHeM € AofaTHUM. Mo)XXMBe anbTepHaTUBHE
po3B’A3aHHA, Hanpuknaa: 3 A: A=900, [[SAO=0, AO=R, Maemo S50= .3 :
=900, =0, OTPUMaeEMo SC=50/ , ol= / ; OC= ,aTomMy OC=
.3 : 3a Teopemoio Micharopa oTpuMaemo: AC=0A2-0C2, abo 3BigKN OTPMMaAEMO MaeEmMo

BMpa3n Oasi OCHOBM i BUCOTK Nepepily, wob obyncaoBaTn moro naowy S = : 3 OCTaHHbOIO
CMiBBiOHOLIEHHSA Y4iTKO BUMJINBAE, LLLO CyMa KyTiB + 90, ue BUMJINBAE TaKOX i3
3ayBa>XeHHS, PO3rfIgHYTOro smue. Ha nepwuin nornsaa BignoBiab € iHWOW (30BHi), asie BOHa
Moxxe ByTu nepeTBopeHa A0 BULLLE OTPMMAHOI LLWISXOM HeCKJagHUX NepeTBOpPEeHb. 3ayBa)KNMO,
O Bif Y4HiB HE BUMarasiocb NepeTBOploBaTN BiAMOBIAb A0 €ANHOI NPaBUIbHOI, HAaNpukKniag,

MPaBUJIbHOK TaKOX € BiaNoOBiAb P2 2 20-51N20 , Y UbOMY He BaXKO
rnepekoHaTUCs, BUKOPUCTABLUN OCHOBHY TPUrOHOMETPUYHY TOTOXHICTb. Bignosiab: naowa
nepepisy R2 2 20-51n20 . Mpuknag 2. Y Kyato BAMCaHUN KOHYC TakKUM YUHOM, L0

NiHINHWI KYT MiXX TBIPHOI KOHYCa i pagiycoM kyni gopisHoe 30 rpagycam. BiactaHb Big LeHTpa
OCHOBW KOHYCa A0 TOYKU AOTUKY TBIPHOI i KyJli CTAHOBUTb 3 CM. BU3Ha4YnTW naoLLy noBepxHi
Kyniy cm2. Puc. 2.20. KoHyC BNncaHuin y Kyato Po3B’A3aHHA. BUKOHAaeEMO pucyHOK. Hexanm € Kyns
3 LeHTpoM y Touui O. Ha il noBepxHi BiA3HA4YMMO AiaMeTpasibHO NPOTUMEXHI TOYKM S i
MobyayeEMO KOHYC TakKMM YMHOM, LLO NOro BepLUMHa 36ira€TbCca 3 TOYKOK S, @ OCHOBA JIEXUTb Ha
Ccchepi. Hexan - BUCOTa KOHYyCca, - Noro TBipHa, a - pagiyc ocHoBu. NpoBegemo
nepneHanKynsap 3 TOYKM | (LEHTpP OCHOBW KOHYCa) A0 TBipHOI SA. 3a yMOBOIO 3a4aui, =3
cM. OCKiNlbKN TOYKM S i B AiameTpasbHO MPOTUAEXHI, TO BiAPIi30K € DiaMeTpoM KyJi, a 0TXe,
NPAMOKYTHUN 3 MPSAMUM KYTOM MPU BEPLUMHI A. 3 NPAMOKYTHOr0 TPUKYTHUKa ASTH: 3

noaibHocTi 3 nonibHocTi OiameTp Kyni 8 cm, a Toai R=50= 4 cM. A Toai nnouwa NoBepxHi Kyni
=4 2 = 411 42=64cM2 Po3B’'A3yl0o4M 3afa4vy, Yy AKil € NOAIOHI NPAMOKYTHI TPUKYTHUKN,
AOLiNIbHO MOBTOPUTU CNiBBIAHOLWEHHS Y MPAMOKYTHOMY TPUKYTHUKOBI: MiXK KaTeToM, N0oro
MPOEKLLED Ta riNnOTEHY30t0; Mi>K MPOEKLi M/ KaTeTIiB Ha rinoTeHy3y Ta BUCOTOW, NMPOBEAEHOIO
[0 rinoTeHysu. Lle po3Lwmnpoe MOXXANBOCTI YYHS NPU PO3B’A3YBaHHI iHLWLNX 3aday, ¥ AKUX
dirypytoTb cxoxi 06’ekTun. Po3rnsHemo iHwWi cnocobun BiawyKaHHA paaiyca Kyni y uin 3agavi. Puc.
2.21. TPUKYTHUK Y NpAMOKYTHOMY TPUKYTHUKY CTOopoHa TH € KaTeToM, L0 NeXUTb
HaBnpoTn KyTa B 300 , a TOMY OOPIBHIOE MOJIOBUHI riNOTEeHY3Wn, 3BiAKN SH=6 cM. Y
MPSAMOKYTHOMY TPUKYTHUKY SHA cTopoHun AH i € KaTeTamu (roctpunm KyT 300), a TomMy

=5H* =6*33=23. Y NpAMOKYTHOMY TPUKYTHUKY BAS Biapi3kn AH i € BMCOTOIO,
NpPOBeOEeHOI0 A0 rinoTeHy3u, i MPOEKLUIE KaTeTa Ha rinoTeHy3y, BignoBigHo AH2 = SH*BH,
3BiOKN 6 = 232 =2 cM. A Toai giameTp SB=8 cM, R= 4 cM. Mo)xHa 6ysi0 BUKOpuUCTaTn
BUKJIIOYHO TPUrOHOMETPI0: MO3HAYMMO AaHU B yMOBI KyT [| ASH 4epes o. Toai kyT | AHT Tex
nopiBHIE o i [| BAH= 0. Bupa3umo 3 npsamMokyTHoro AATH rinoTeHy3y =TH/ , 3
npsAMoKyTHoro AAHB: Toai SBE=8 cM, R= 4 cM. Y uin 3apadi MmoxxHa byno MipkyBaTu i iHakwe:
ASB BnncaHui, rpagycHa mipa 300, kyT[] AOB ueHTpanbHUin, BABiYi 6inbwinia, To6To 600,
AO=0B (5K pagiycu), a Tomy AAOB piBHOCTOPOHHIN. Biapizok AH - BUCOTa PiBHOCTOPOHHBLOIO
TPUKYTHMKA, a 0T)Xe i MediaHa, To6To, akwo HB = x, To HO = x, SO = OB = R = 2x, = 3%, a
ToA4i 3x = 6, 3BiAKM x = 2, R = 2x = 4 cM. BignoBiab: 64 cm2. MNMpuknapg 3. B Kyt pagiycom 3
CaHTMMETPU BMNNCAHO KOHYC. SIKOT AOBXWHWN NOBUHHa ByTn BUCOTa LbOro KOHyca, wob noro
06’em B6yB MakcuManbHUM? OBYNCAITL LEN MaKCUMalbHUIA 06’eM. Puc. 2.22. BNMcaHnn KOHYC
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Po3B’'a3aHHA. 306pa3nmMo reoMmeTpudHy ¢irypy. Hexam O - LeHTp KyAi, @ TOYKM S i A nexkaTb Ha i
MoBepXHi. Bigpi3zku i € padiycamu KyJii i OpiBHIOTb 3 cM. [MobyayeEMO KOHYC i3 BEPLUMHOW
B TOYLi 5, @ OCHOBO - KOJIOM Ha MOBEePXHi Kyni. M03Ha4MMOo BUCOTY KOHYCa fK SH, a paaiyc
OCHOBW - . Hexan Bigpi3ok , SKUN € NepneHaAnKyAapoOM 40 MAOWMHN OCHOBU KOHYCa, Ma€
[OBXXWHY X. 3BEPHITb yBary, W0 3Ha4eHHS X Moxe byTun gk gogaTHUM, Tak i Big'eMHum. Le
O3Ha4aE, WO BNCOTa KOHYCa Moxxe 6yTu Binblioto abo MeHWo 3a pagiyc Kyni. MNpoTe, npu
BiflI’EMHOMY 3Ha4Y€HHi X To4ka H 3HaxoanTnmeTbCcsa MiX S i O, | aKWOo po3rnsaHyTn Touky H/, gka
byne cumeTpuyHOo A0 H BiAHOCHO To4ku O, TO naowi ocHoB 6yayTb ogHaKoBUMU (60 NAOWMHYK
nepepisy 3HaxXoAUTUMYTbCS Ha OAHAKOBUX BiACTaHSX Bifl LLEHTPa KyJi), a BUCoTn 6yayTb
pi3HUMK, NPUYOMY Y NepLIOMY BMNaAKy (BiA'€EMHOMY X) BUCOTa Bye MeHLLOo, a oTXXe | 06’eM

byne meHwwun. Tomy Hac 6yayTb LiKaBUTK TiNbKK 0. HacnpaBai, Mo)XHa He pobuTun Takoro
nocnipeHHs, ob4yncneHHsa MaloTb NOKa3aTy Halwy NpaBoTy. Bupa3nmo pagiyc 0CHOBM KOHYyCa
AH=0A2-0H2 , abo AH=9-x2. 06’eM 3anunweTbca: V=13*AH2*SH, abo V=131*(9-x2)*(3+x)

Micns po3KpUTTA OY»XOK OTpUMaeMo: V=131*(-x3-3x2+9x+27) Onsa Toro, wob dyHKLia Mana
eKcTpeMyM (MakcumyMm abo MiHiMyM), ii MOXigHa B AaHiN TOYUi MOBUHHA OOPiBHIOBATW HYIO.
OTXXe, NpMpIBHAEMO NOXiAHY 00 HYSA | PO3B's)KeMO Ue PiBHAHHA. V/=131*-3X2-6X+9= -11*

(x2+2x-3) MoxigHa OO0piBHIOE HyJtO Npu x =-3, x =1. Pnuc. 2.23. 3Haxog)xeHHs noxigHoil OCKinbKun
npu nepexofi 4epes To4Ky X = 1 noxigHa 3MiHIOE 3HaK 3 MJ0Ca Ha MiHYC, TO Npu X = 1 yHKLIfA
OOCAra€e MakCumMyMmy. A TOMy BMCOTa KOHYCa =3+1=4 cmM (BiaNoBigb Ha NepLie NUTaHHS

3agavdi). O64yncammo pagiyc ocHoBm AH=9-1=22, Ta 06’em: V=1311*8*4=32311 cm3. Bignosiab: 4
cM; 3231 cm3. 2.6. Po3pobka nnaHy-KOHCNEKTY YPOKY 3 TeMU

u LntnposaHus: 0,01% id: 170
«KoHyc»

B KypcCi reomeTpii 11 knacy Tema ypoky: lNepepi3n KOHyCa niaowmHamun. 3pizaHnin KoHyc. MeTa
YPOKY: HaB4YajsibHa: onaHyBaTW NOHATTSA Nepepi3y KOHyca, 30KpeMa 3pi3aHoro KoHyca. Busyntu
BJIACTMBOCTI LIMX reoMeTpuyHnx iryp. po3smBatoda: po3BMBaTH MPOCTOPOBE MUCSIEHHS, YMIHHSA
aHanisyBaTW Ta y3araJbHIOBaTW reoMeTpUYHi hakTN. BUXOBHa: POPMyBaTK iHTepec a0
reoMeTpii, NOKasaTu il 3aCTOCYyBaHHSA B peasibHOMY XUTTi. TunN ypoKy: KOMBiHOBaHUI (BUBYEHHS
HOBOro MaTepiasly Ta OpMyBaHHS BMiHb). HaB4anbHO-MeToAN4YHe 3abe3nevyeHHs ypPoKYy:
NiAPYYHUK, HAO0YHi NOCIOHUKN (

@ O6Hapy»xeH MnaruaT: 0,21% https://studfile.net/preview/5186965/... id: 171

MOJeJli KOHYCIiB, 3pi3aHNX KOHYCIiB, BAFTOTOBJIEHI AeTai), TEXHiIYHiI 3acobn HaB4YaHHS
(MynbTuMeginHa cuctema, nporpamMHe 3abesneyeHHs , nnaTtgopma ),
ONOAKTUYHNIA MaTepian (Tabnuui, npeseHTauii), IHCTPYMEHTU ANS NPaKTUYHOI poboTun
(iHcTpymMeHTM KpecneHHs). Xig ypoky |.OpraHizauiiHui

MOMeHT. lNepeBipkKa NiAroTOBKN 00 YPOKY lMepeBipKa rOTOBHOCTI Y4HIB 00 YPOKY, HanawTyBaHHSA
Ha poboTy. 1514 y4acTi B ypoui npocumo niarotysaTn 6yab-akuin MobinbHUN NpucTpin 3
[OCTYyrnoM A0 IHTepHeTy Ta NnopTaTUBHUI KoMN'loTep (Ha Baw BMbip: HOYTOYK, nnaHweT, MK). Il
MepeBipka AOMalLUHbLOro 3aBAaHHSA NMUTaHHA A0 Y4YHIB: ke reoMeTpuydHe Tifo Mu

u LUunTtnposaHus: 0,01% id: 172
«3yCTpivann»

Ha MUHyJIOMY ypoui? Ha3BiTb xo4a 6 Tpu npeaMeTn 3 HAaBKOJINLLIHBLOIO CBiTY, SKi MalOTb CXOXXY
dopmy. AKi eneMeHTn Ma€ KOHYC? 9K MOXKHa OTpUMaTK KOHYC? [le we, KpiM Ha3eMHUX
npegMeTiB, MOXKHa 3yCTpiTK hopmy KoHyca? Cnoso

u LUunTtnposaHus: 0,01% id: 173
"KOHyC"

NOXOAWTb Bif rpeubKkoro

a LunTtnposaHus: 0,01% id: 174
L0 O3Ha4aE

u LnTtnposaHus: 0,01% id: 175

"COCHOBaA LUNLLKA".

Lla reomeTpunyHa irypa BuBYanacs e B 4aBHUHY TaKUMN BUOAATHUMM BYEHUMU, K ApxiMmega,
HOemokpiT, MnaTtoH Ta CokpaT. OcobnmMBUIN BHECOK Y PO3YMiHHS KOHYCIB 3p06u1B AMONIOHIN
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Mep3bKuil, AKUI HanMcas PyHaaMeHTaslbHy NPaLo NPo KOHiIYHI nepeTuHu. Moro BunTens,
EBknig, ctBOpPUB

a LvTtuposaHus: 0,01% id: 176
"Havana"

- NiAPYYHMK 3 reoMeTpil, AKNN BUKOPUCTOBYETLCA AOHUHI. TeCTyBaHHS YYHIB. Y4HAM
MPOMNOHYETLCSA MPONTU TeCT. NoCcnIaHHA Ha TecT v/ .0rg/16535226 llI.
dopMyBaHHS MeTu 1 3aBAaHb YPOoKy Ha nonepegHboOMy ypoLi pO3rasiHy 1M OAUH i3 nepepisis
KOHYyCa, a CaMe OCbOBWI NMepepi3 KoHycCa. 3annTaHHS 40 Y4HiB (cnang 1):

u LlmtupoBaHus: 0,21% id: 177

«$5KOKO reoMeTpUYHOLO (hirypoto € mepepi3z KoOHyCa NJOLLNHOLK: @) SKa NPOXoanTb Yepes
BEPLUMHY Ta XopAay KoHyca; 6) napanesibHO NOro OCHOBI? B) Ha AKi YaCTUHW AINNTb KOHYC
MJoLWKnHa, napasjiesibHa NOro OCHOBI?».

@ O6Hapy>xeH MnarunaT: 0,11% https://fliphtmI5.com/otljx/vtcm/pick_g... + 2 pecypcos! id: 178

CboroaiHi MM 30CcepeanMocCs Ha ABOX Ba)XK/IMBMX aCNeKTax reoMeTpil KOHyca: oBeAEMO, WO
rnepepi3 KOHyca MJOLMHO, NapasieslbHO OCHOBI,

€ KPYroMm, Ta AeTasIbHO BUBYMMO NMOHATTS 3pi3aHOro KoHyca. |\/. 3aCBOEHHSA 3HaHb. Tema:
Mepepi3n KOHYyCa naowmHammn. 3pizaHnin KoHyc. (cnang 2) MnaH ypoky: 1. Nepepi3n KoHycCa
yepes BepLUMHY i XOpAY OCHOBW. 2. MMepepi3un, NapanesnbHi NAOWMHI OCHOBU. 3. 3pi3aHnin KOHYC:
BM3Ha4Y€HHS Ta OCHOBHI efleMeHTu. 4.

@ O6Hapy»xeH Mnarnat: 0,08% https://naurok.com.ua/pererizi-konus... id: 179
3pi3aHni KOHYC SK Tiflo, oTpuMaHe obepTaHHAM. 5. OCbOBMI Nepepi3 3pi3aHOro KoOHyca.

6. OCHOBHIi BNaCTMBOCTI 3pi3aHOro KoHyca. 7. KOHi4YHi MOBEpPXHi Ta KPpUBi Apyroro nopsaky.
OcHoBHi noHATTA (cnang 3): 1. MNepepi3 Yepes BepLUNHY i XOPAY OCHOBW:

@ O6Hapy>xeH MnarunaT: 0,15% https://fliphtmI5.com/otljx/vtcm/pick_g... + 8 pecypcos! id: 180

MNepepi3 KOHyCa NJIOLWMWHOIO, WO NPOXOANTL Yepes NOro BepLUMHY i AOBiIIbHY XOpAY OCHOBMU, €
piBHO6eApEHUM TPUKYTHUKOM. Mloro BivHi CTOPOHU € TBIPHUMK KOHYCA.

Takuin Nnepepis Bigirpae Ba>xJaMBy poJib MPU BUBYEHHI FrEOMETPUYHUX BJAaCTUBOCTEN KOHYCa.
Hanpuknagn, TPMKYTHUK € Nepepi3zoM, yTBOPEHUM MAOLLNHO, LLLO MPOXOANTL Yepes
BepwunHy B i xopay ED. 2. Teopema npo nepepi3 napanesbHUin ocHoBi (cnang 4): Nepepi3 KOHyca
NJOLLMHOIO, MapasiefibHO NOro OCHOBI, € KOJIOM. LIeHTP LbOro Kojla HaneXxXunTb ocCi KoHyca. Kpim
TOro, BiHOLUEHHS LOBXWH BiApi3KiB, Ha AKi AiNNTbCA TBiPHa KOHYCa TOYKOIO NepeTuHy 3
MJOLLMHO Nepepily, OOPIiBHIOE BiAHOLLIEHHIO AOBXWH BiAMOBIAHMX Bigpi3KiB BUCOTM KOHYyCa. 3
TeopeMun Bunnasae, wo BC:BE=CA:ED. Hacnigok. MNnowa nepepisy KoHyca, NnapanesnbHOro
MAOLMHI OCHOBW, BIAHOCUTLCS A0 MJOLLi OCHOBU, IK KBaApaTuK BiACTaHEN Bi4 BEPLUMHN KOHYCa
[0 NNOLWNH nepepisy n oCHoBM, TOOTO: 3. BU3Ha4YeHHS 3pi3aHOro KoHyca (cnanpg 5) 3pizaHum
KOHYCOM Ha3MBalTb Ty YaCTUHY KOHYCa, Ka po3TalloBaHa MiXK MOro OCHOBOIO i MJIOWUHOLO,
rMapaJsiesibHOK OCHOBI. YYHiI BUKOHYIOTb HEOBXiAHI 3anncy Ta MaslloHKN Yy 30LLNTU, OPIEHTYOYNCH
Ha cnanawn 5-6. 4. OCHOBHi eneMeHTu 3pi3aHoro KoHyca (cnang 6) OCHOBM 3pi3aHOro KOHyca Le

BeJIMKa OCHOBa BUXiAHOIM0 KOHYyCa i Kpyr, yTBOPEeHU y nepepisi NAOWMHOW, NapanenbHoo
OCHOBI.

@ O6Hapy»xeH Mnarnat: 0,52% https://naurok.com.ua/pererizi-konus... + 4 pecypcos! id: 181

BucoTa 3pi3aHOro KoHyca Le nepneHanKynap, NpoBeaeHnn i3 TOYKN O4HIEI OCHOBU A0
MJIOLWMHK iHLIOI OCHOBW. TBipHI 3pi3aHOro KoHyca Lie Bifpi3KM TBIipPHMX NOYATKOBOIr0 KOHYCa, AKi
obMeXyTbCsa nowmMHamMm 060X 0CHOB 3pi3aHOro KoHyca. B/C/ - pagiyc MeHLLOoi 0CHOBW
3pi3aHOro KOHyca; - pagiyc 6inbLUIOT 0CHOBWM 3pi3aHOro KoHyca; (/D) - TBipHa 3pi3aHoro
KOHYyca; (/- - BUCOTa 3pi3aHOro KoHyca. 5. 3pizaHuin KOHyC: BU3SHAYE€HHS Ta BNAacTUBOCTI (cnang
7) 3pi3aHUin KOHYC - Lile TEOMEeTPUYHE TiNo, SIKe YTBOPIETLCS B pe3ybTaTi obepTaHHSA
NPAMOKYTHOI Tpanew,ii
HaBKo0J10 ii MeHLwoi 6i4yHOT cTopoHM AB. binblia 6iyHa cTopoHa npu uboMy

NepeTBOPIOETLCA Ha TBiIPHY KOHYyca. JliHig, Wo 3'€AHYE LeHTPU OCHOB, HAa3MBA€ETbLCS BiCCIO
obepTaHHSA | € NepNeHANKYISPHO A0 MNAOLNH OCHOB. B pe3ynbTaTi 0bepTaHHSA oTpuManu
3pizaHun KoHycC (cnang 8): MNMepepi3 3pizaHOro KoHyca NJOLMHOM, L0 NMPOXOANTb Yepes Noro
BiCb, Ha3MBalOTb OCLOBUM Mepepi3om. (cnang 9) 7.BnacTtneocCTi 3pizaHoro koHyca (cnang 10):
YABiTb, WO 3pi3aHN KOHYC - L& BiApo. AKLWO0 M1 po3pieMo Le Bigpo HaBMijl B340BXX NOro oci,
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TO nobaymmo, WO B Nepepisi Mn oTpumMaemMo piBHobenpeHy Tpaneuito. Lia Tpaneuisa Mae oaHy
LikaBy B/aCTUBICTb: BCi Bigpi3Ky, WO 3'€QHYIOTb Kpan Bigpa 3 AHOM, MaloTb O4HAKOBY OOBXUHY.
Came ToOMy MM MO>XeMO CKasaTu, Lo

@ O6Hapy»xeH MnarnaT: 0,08% https://naurok.com.ua/pererizi-konus... id: 182
TBipHi 3pi3aHOro KOHyca piBHi. 8.KOHI4YHiI MOBEPXHi AK O)Kepesio KPpUBUX APYroro nopsaky.

KpiMm Kin Ta enincie, ki Mn OTPUMYEMO MpU NMEBHUX Nepepizax KOHYCa, iCHYITb 1 iHLWI UikaBsi
KpuBi. laBHbOrpeubKi MaTeMaTUKK, Taki K MeHexm Ta ANONNoHIN Mep3bkKuin, BUSBWUAN, LWLO
3MiHIOI0YM NOJIOXKEHHS CiYHOT NAOWMHK, MOXKHa oTpuMaTy enincy, napabonu ta rinepbonn. L
KPUBI, IKi Ha31MBalOTb KOHIYHUMUN NMepepizamMun, MatoTb 6e3iy LikaBux BNaCcTUBOCTEN Ta
3HaAX0AATb LWIMPOKE 3aCTOCYBaHHSA B Pi3HUX rany3ax Hayku i TexHikn. Cami Ha3Bu

n LnTnposaHus: 0,01% id: 183
"eninc",

n LnTtnposaHus: 0,01% id: 184
"napabona"

Ta

n LnTtnposaHus: 0,01% id: 185
"rinepbona"

3'aBMANCA BXXe nicng Yacie MeHexma. (cnamp 11) 9kuwo ciyHa naowmHa nepeTnHaE BCi TBipHi
KOHYyCa Mig KyTOM, BiAMIHHUM Bif NPSAMOro, TO JiHig nepeTuHy € enincom. (cnang 12) Mpn
nepeTnHi KOHYyCa MJOLWMHOI, NapanenbHO OAHIN TBipHIN, NiHia nepeTnHy HabyBae hopmu
napabonun. Mpn NnepeTuHi KOHyCca NJOWMHOI, NapanenbHO ABOM TBIpHUM, NiHiA NepeTuHy
HabyBae opmu rinepbonn. (cnang 14) V.dopMyBaHHSA BMiHb BUKOHaHHS yCHMX BNpaB 3adada
1.BM3Ha4Te BiAHOLWEHHS Mol ABOX KPYriB, yTBOPEHUX NepepizaMn KOHyca NIoLWnHaMn, ogHa 3
AKNX MapasiesibHa OCHOBI i MPOX0OAUTb Yepe3 cepeamnHy BncoTun. (cnang 15) Po3s’A3aHHA Hexan
=h, a BF=h1, Toai SnepSocH=h1h22 Tak gk h2=2h1, To SnepSocH=n1h22=h12h12=14

nep=145ocH=0,2550cH Bianosiab: Snep=0,2550cH. 3agada 2. O64NCNiTb OOBXWUHY TBipPHOI
3pi3aHOro KoHyca, KLLo BiJoMO, WO pafiycn Noro OCHOB OOPiBHIOKTL 3 M i 6 M, a BUCoTa - 4 M.
(cnang 16). Po3B’a3aHHA Po3rnsaHemo Tpaneuito . -BucoTa. Toai DE=BC= 4 cm. EA=AB-
BE=6-4=3 cm. 3 : 3a Teopemoto lNigparopa AD2=DE2+EA2=424+32=16+9=25. =5 (c™m).
Bignosiab: 5 cM. BUKOHaHHSA NMCbMOBUX BrpaB. 3anpoLlyeEMO BacC PO3B’'A3aTu L0 LiKaBy 3agady
NMPO KOHYC i NOAINMNTUCA CBOIM PO3B'A3KOM 3 yCiMa 3a AOMOMOrol0 rnporpaMu . 3agava
3.BucoTa KoHyca 18 cwm,

@ O6Hapy»xeH Mnarnat: 0,48% https://naurok.com.ua/pererizi-konus... + 2 pecypcos! id: 186

pagiyc ocHOBM 6 CM, pagiycC Kosia nepepisy 4 cMm. 3HaVI,D,ITb BiACTaHb Bif MAOLWMHN Mepepisy Ao
OCHOBW KOHYycCa. Po3B’'s13aHHA = =EC* =4*186=12(cm); AC=

-5C=18-12= 6 (cm). Bignosigb: AC= 6 cmMm. 3ap,aqa 4, Bmc0Ta KOHYCa OOpiBHIOE 24 CM, pagiyc
OCHOBU - 16 cM. Yepe3s BepLINHY KOHYCa NPOBEAEHO MEpPEPI3, AKNN NMEPETMHAE OCHOBY MO
XOPAi, WO YTBOPKE LEeHTPasbHUI KyT 60 rpagycis. BusHayTe KyT MiXX NAOLLNHOI Nepepisy Ta
MJIOWMHOK OCHOBM KOHYCa.

(cnanp 18). OaHo: OA= 16 cM; [JAOB=600; =24 cM; 3HanTKn: [[SMO. Po3B'A3aHHS -
piBHOGegpeHui; ; = =300; =c0s30; = 30=16*32=83 (cm).
-NPAMOKYTHUN; = ; 2483= ; =3; [ISMO = 600 Bignosigb: 600.

3agada 5. O64uncniTh BUCOTY 3pi3aHOro KOHycCa, SKLW,0 BiAOMO, LLLO padiycn Noro ocHoB

@ ObHapy»eH MnaruaT: 0,29% https://naurok.com.ua/pererizi-konus... id: 187
[OPIBHIOIOTL 8 CM i 4 CM, @ KYT MiX TBipHOIO i NNOLWNHOW 6iNbLLOT OCHOBU CTaHOBUTL 60
rpagycise. (cnang 19). JaHo: AO=8 cm; O1Al= 4 c™; [/A1AO = 600. 3HanTn: H=001 Po3B'A3aHHA
AlB[|©10; A1E LAO; =8-4=4 (cm); LAA1E- npamMokyTHUN; B1E=AB*0600=43 (cm) BignoBiab:
43.

3apada 6. Y 3pi3aHOro KoHyca pafiycn OCHOB CTaHOBAATb 14 cM i 22 €M, a AOBXWHa TBipHOI
nopiBHOE 17 cm. O64MCniTh NaoLy 0CbOBOro nepepisy Lboro KoHyca (cnang 20).

@ O6Hapy»xxeH MnarunaT: 0,31% https://naurok.com.ua/pererizi-konus... id: 188
HaHo: AB=22 cm; =14 cm; =17 cm; 3HanTK: Po3B'sA3aHHA ; =22-14=8;
-MPAMOKYTHWUI, TOAI 3a Teopemoto lMicharopa: AD2=A0C2+0D02 =289-64=225=15 (cm)

- Tpanewuis, i - OCHOBM, - BUcoTa: Ar=2 =2 = 15(cm)
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=22%2+2%142*¥15=36%¥15=540 (cM2) Bianosiab: 540 cm2

JigBeneHHa NiacyMKiB XTo nepwmnin? slke Ka4oBe CJI0BO B KPOCBOPAI?(Yy4YHi MOBUHHI 3HaANTKU
KJ1l04OBE CJI0BO B KpocBopAi (cnang 21) OaTw BiaNoBiAb Ha NUTaHHA:

u LintnposaHus: 0,05% id: 189
«HoMy NOXXeXXHi Bigpa MaloTb (hOpMYy KOHyca?»

@ O6Hapy»xeH Mnaruat: 0,12% https://naurok.com.ua/pererizi-konus... id: 190
(cnanp 22) JomaluHe 3aBaaHHA: 1. OnpautoBaTtn §20 cTtop. 128; 2. 20.5 (2), 20.10;

BucHoBKkuM 0o po3ainy B gpyromy po3gini npoBeneHo aHasliz HassBHUX eNeKTPOHHUX OOoAaTKIB Ta
X MOXKNIMBOCTEN ANsA cTBOpeHHA 30 Moaenen KoHyca. MNpoaHanizyBaBwun poboTy goaaTkis, oas

npoBefeHHSs ypoKiB Byno obpaHo cuctemy . PO3rnsaHyTO 3acTocyBaHHS eniemMeHTiB 3
MOesiloBaHHSA Ha YpOKax reoMeTpii Nig 4ac BUBYEHHS TEMU

§d LinTuposaHus: 0,01% id: 191
«KoHyC».

Po3pobneHo meToanyHi pekoMeHaadlii ons poboTun 3 Nnporpamoto nig Yac ypokis 3 Temun
§d LUunTuposaHus: 0,01% id: 192
«KOHYyC».

Y naHoMmy po3aini 6yno po3pobseHo KOHCMEKT ypoKy Ta 30 Moaeni KOHyCa A0 BiAnoBigHMNX
3a4a4. TakoxX nigibpaHo 3adadvi Ha KOHYC, ki 6y/10 N0OAaHO B 30BHILLHbOMY He3asIeXXHOMY
ouiHioBaHHI Ta HMT, cTtBopeHo npocTopoBi Moaeni Ao Hux. BUICHOBKW B xoai poboTn Han
kBanicikauinHowo poboToto

&4 LUnTuposaHus: 0,06% id: 193
«MeToanKa BUBYEHHS TEMUN «KOHYC» 3 BUKOPUCTAHHAM KOMIM'IOTEPHUX 3 Moaenem»

6yN10 BUKOHAHO HM3KY eTaniB: Bif TeOPETUYHOro obrpyHTyBaHHSA BUKOPUCTaHHSA no
NPaKTUYHOI peanilauii ANAaKTUYHUX MaTepianiB. [Ans AOCATHEHHS MeTun AocniaXeHHs 6yno
BMKOHAHO KOMMJIEKC B3aEMOMNOB’A3aHMX 3aBAaHb: MNpoBefeHO rNMboKui aHanis HayKoBol Ta
MeTOANYHOI NiTepaTypu 3 NUTaHb BUKOpUCTaHHSA IKT y HaBYaHHI reomeTpii. bBysio BCTaHOBEHO,
L0 He3Ba)Kaloun Ha NePCNeKTUBHICTb 3aCTOCYBaHHSA nMporpam Tuny , iCHye pnediunTt
AKICHUX ONAAKTUYHUX MaTepianiB, 0cob/MBO CTOCOBHO TEMU

&4 Lintnposarus: 0,01% id: 194
"KoHyc".

34iNCHEHO aeTaNbHUI NOriKo-MaTeMaTUYHUI aHani3 3MiCTy TeMU

&4 LinTnposarus: 0,01% id: 195
"KOHyC",

BU3HAYeHO KJII0YOBI MOHATTSA, DaKTN Ta BMiHHSA, HE0obXigHi AN yCnilHOro ii 3aCBOEHHS.
MpoBeneHO NOPIBHANLHUN aHani3 NiApPyYHUKIB NPOBIAHMX aBTOpiB (Mep3nsak, HoMipoBCbKUNA,

MonoHcbkun, Akip; HeniH, Jonroea; IcTtep, €priHa), BUABNEHO iX CUJIbHI Ta cnabki CTOpoHW Wono
BUKOPUCTAHHSA BidyasibHUX 3acobiB HaB4YaHHS. 34iNCHEHO NOPIBHANILHUA aHani3 NONyAsPHUX

nporpam onsa 3D-MoaentoBaHHS ( , , 3D) Ta obrpyHToBaHo BMbip

AK HaMBiNbLL NiaXoaaLwoi Ans po3pobkn ANAaKTUYHUX MaTepianie 3 TeMU

& Uutuposarus: 0,01% id: 196
"KoHyc".

Br3HayeHO TN 3aday Ha KOHYCU, WO MOXYTb 6yTn eheKTMBHO Bi3yai3oBaHi Ta po3B’'s3aHi 3a
A0MNoOMOro . Po3po6neHo feTanbHUN KOHCAEKT YPOKY, L0 BKOYAE TEOPETUYHUIA
MaTepian, NPakTUYHi 3aBAaHHSA Ta iIHTEPaAKTUBHI efleMeHTUN, CTBOPEHi B

CdopMynboBaHO METOAMYHI peKoMeHAaLil 4159 BYNTENIB LWOA0 BUKOPUCTAHHS po3p06neHV|x
MaTepianis. Y ManbyTHbOMYy MaTepiann MOXyTb OyTN BAOCKOHAJIEHI 3@ PaXYHOK PO3LLUNPEHHS
TeMaTukm po3pobok. CMNCOK BUKOPUCTAHNX OXXEPENT Apamap X. EnemeHTapHa reomeTpis, .
Il, CtepeomeTpisa. Kuis: Pag. wk., 1955. 735 c. AHTOHeHKO M.l. PO3B'A3yBaHHA reoOMeTPUYHNX
3ada4: KHWKKa and syntensa. Knie: Paa. wk., 1991. 128 c. Anoctonosa I'. B. CtepeomeTpis B
onopHuMx cxemax. Kuis : ®akT, 2000. 68 c.

@ O6HapyxeH MnarunaT: 0,45% https://phm.cuspu.edu.ua/facultet/mu... + 5 pecypcos! id: 197
Bes3 I'. 1. MaTemaTuka: npob. nigpyy. ansd 11 kn. cepen. wk. Kuie: OcgiTa, 1995. 191 c. bes3 T.
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M. MeToAnKa BMKIadaHHS MaTeMaTUKN: HaBY. MOCIOHMK. 3-T€ BuA., nepepob. i gonos. Kuis:
Buwa wkona, 1989. 367 c. beB3 I'. 1., be3 B. I'. BUB4eHHSA e1€MEHTIB CTepeoMeTpii B OCHOBHIN
wkoni. // MatemaTtuka. 2002. I\» 13. be3 I'. M., bes3 B. I'., Bnagimipos B. M., Bnagimiposa H. .

Nigpy4yHnk ons yyHie 10-11 knaciB 3 nornmbieHnM BUBYEHHAM MaTEMaTUKUN B CepenHiX
3arasbHOOCBITHIX 3aknagax. Kuis: OcsiTa, 2000. 239 c. bepe3Hsak O.C. Po3B'a3aHHSA
eK3aMeHalinHMX 3aBAaHb 3 MaTeMaTuKK. YacTuHa 2. l'eomeTpia. TepHoninb: Miapy4YHUKHN i
nocibHuku, 2000. 104 c. boratuHcbka H. B., Tonybesa C. ®@. Y3arasbHeEHHA N cncTeMaTum3alis
[>Kepeno 3HaHb y4HiB. Teopid Ta MeToAnKa HaBYaHHSA MaTeEMaTUKK, isnku, iHchopmaTuku: 36.
HayK. npaub. Bun. 6. T. 1, 2006. C. 103—-107. bongap C. . MeToan akTueizauil HaB4asIbHO-
ni3HaBasbHOI AiSNIBHOCTI Y4YHIB K BaXK/IMBNA KOMMNOHEHT 0COBUCTICHO-OPiEHTOBAHOIr0 HaBYaHHA.
Haykosuin yaconuc HIMY imeHi M. M. OparomaHosa. Kuis, 2011. \: 26. C. 184-189. bpoacbknn 1.
C., Fpevyk B. 10., NaBnos O. J1., CnineHko A. K. CTepeoMeTpisa y CTapLlin WKoni: NoCibHNK ans
BYMTENA. TepHoninb: HaB4YanbHa KHuUra. borgaH, 2005. 404 c.

@ O6Hapy»xeH MnarnaT: 0,15% https://phm.cuspu.edu.ua/facultet/mu... id: 198

Bypaa M. I., AybuH4yk O. C., ManboBaHun 0. I. MaTtemaTuka 10-11 : npo6. HaB4. NocibHMK Ans
WK., NiLeiB Ta riMmHasin rymaHitTap. npodinto.

Kunie : OcBiTa, 1997. 224 c. BiTiok O. B. Po3BuTOK 06pa3HOro MMUCAEHHS Y4YHIB MPU BUBYEHHI
CTepeoMeTpii 3 BUKOPUCTaHHAM KoMM'toTepa: aBToped. AMC. KaHA. nen. Hayk: 13.00.02. Kuis,
2001. 25 c. BonowwuHa C. B. MeToanyHa po3pobka Ha Temy:

n LUunTtnposaHus: 0,03% id: 199
«MeToaunKa po3B’'A3yBaHHA 3a4ay 3 reoMeTpii».

A . ua/f - -na- - - - - -Z- -
123264. Bonowyk I. A., LUnoHbka P. HO. BukopucTtaHHsa IKT Ha ypokax MaTeMaTUKM AK 3acib
PO3BUTKY NPOCTOPOBOI ySBY Y4HIB. MegarorivHe KpnBopi>K>Ks : nefaroriyHmin anbmaHax: 36.
HayK.-meTon. npaub. Bun. 3, 2017. C. 46—-48. na3osa B., [op3oBa C. - iHHOBaAULiNHWNA
3acib gns BMBYeHHA cTepeoMeTpil. 36ipHUK HayKoBUX Npaub Pi3MKo-MaTeEMaTUYHOI O
dakynbTeTy 4OMY. Cnos’sHCbK, 2017. C. 123-128. l'ynisaTa |I. O. MeToAMKa HaBYaHHS Y4YHIB
CTapLUOi WKoAM NobynoBN CTEPEOMETPUYHUX Iryp 3 BUKOPUCTAHHAM iHhopMaLinHo-
KOMYHIiKaLUiNHNX TexXHOoNOorin. IHpopMaLinHi TexHonoril i 3acobu HaB4aHHA. 2013. Tom 34. e 2. C.
47-55. 36ipHMK HayKOBMX Npaub iznko-MmaTeMaTn4HOro akynetety OOMY / ron. pea. B. O.
HaaTtouvin. CnoB’AHCbK: Bua-Bo b. |. MaTopiH. Bun. 11, 2021. 228 c.

n LunTtnposaHus: 0,01% id: 200
«3HO-OHJIANH».
CTBOpeHui Ta NiATPUMYETLCA iIHTEPHET-PECYpPCoM

n LUunTtnposanHus: 0,01% id: 201
«OcBiTa. ».
! / (paTa 3BepHeHHs: 03.12.2024). IcTtep O. C., €priHa O. C.

FeomeTpida: (Mpodin. piBeHb): Nigpyd. onga 11 kKn. 3akn. 3ar. cepen. ocsiTn. Kuis: NeHesa, 2019.
288c.:in. KazaHuyk I. 0. Komn'toTepHO opieHTOBaHi 3acobn HaB4YaHHA oNA npegMeTiB i3nKo-
MaTeMaTU4YHOro unkny. Bna-so: TaBpincbkuin BicHMK ocsiTu, 2013, C. 21—-30. KHoncbknn B. M.,
Ckoneub 3. A., drogoBcbkuin M. |. FeomeTpis : HaBYanbHUIN NOCiIBHMK ana 10 Knacy cepegHboi
WwkK. Kunie: Papg. wk., 1978. 160 c. 22. KomuwaH A. |., LLokiHa H. b. MeTon npoekTiB sk 3acib
aKTKBI3aUii HaBYalbHO-MNi3HaBabHOI OiNbLHOCTI CTyAeHTIB. HaykoBi 3anncu kadeapu
neparoriku. Bunyck 41, 2017. C. 81-93. KpamapeHko T. I'., Koponbcbkuin B. B., Cemepikos C. O.,
LWWokantok C. B. IHHOBaUiHi iHPOpMaLiNHO-KOMYHIKaLiNHI TEXHONOT T HAaBYaHHA MaTeMaTUKN:
HaBuy. nmoci6. Bupa. 2, nepepob. i gon. / Hayk. pea. M. |. XKangak. Kpneun Pir: KpnBopizbkuin gepx.
nen. yH-T, 2019. c. 444. : v/l . . uaf / /0564

@ O6Hapy»xeH Mnaruat: 0,13% https://retrokniga.com/estestvennye-... + 2 pecypcos! id: 202
KywHip I. A. TOMKYTHUKK | TeTpaeap y 3agadax: ons cT. WK. Biky. Kuis: Paa. wk., 1991. 208 c.

JNos’siHOBa |.B. MeToAMKa Cy4aCHOro ypoKy MaTeMaTuKun. IoKkyMeHTauia B4NTens MaTeMaTUKN:
rnopaaun CTyAeHTy-NpakTUKaHTy. HaB4anbHO-MEeTOANYHUNI NOCIOHMK ONS CTyAeHTIiB i3nKo-
MaTeMaTUYHUX haKyNbTeTiB NefarorivyHMxX yHiBepcuTeTiB. 2-re BuaaHH4, gon. i nep. Kpnsui Pir
: KOMY, 2015. 24 c. MapyeHko O. M. CncteMaTm3auia 3HaHb Y4YHIB Yy npoueci HaB4aHHS
MaTeMaTWUKWN i3 3aCTOCYyBaHHAM MeTo4y NPOEKTIB Ha OCHOBI KOMM'IOTEPHOI NiATPNMKN.
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OnpakTuka MmaTeMaTuku: npobnemun Ta gocnigXxeHHs. Bun. 26, 2006. C. 150-154. MexxenHikoBa
N1.C. Npo BU3HAYEHHS MOHATTA aKTUBI3aLia Ni3HaBaIbHOI OiA/IbHOCTiI Y4YHIB B Npoueci HaB4YaHHS.
OvnpakTuka MaTemMaTukn: npobnemun focnigxxeHHa: MixxHapoaHUM 36ipHUK HayKoBUX PobiT.
2005. Bun. 23. 112 c. Mep3nsk A. T'.,

@ ObHapy>xeH MNnaruaT: 0,38% https://www.schoollife.org.ua/89-202...

HomipoBcbkuin . A., MonoHCcbkui B. b Ta iH. FTeoMeTpiA: No4aTOK BUBY. Ha Norsmb. piBHi 3 8 k.,
npod. piBeHb: Nigpyy. ona 11 kn. 3akaafdiB 3arasbHOiI cepeaHboi 0CBiTU. XapkKiB: NMHa3isg,
2019. 240 c. Mep3ngk A. I'., HomipoBcbkuin [1. A., NMonoHceknn B. B, Akip M. C. F'eomeTpia: npod.
piBeHb: Nigpyy. ona 11 k. 3aKNafiB 3arajibHOI cepeaHbOoi OCBITU.

XapkiB: lNimHa3ia, 2018. 240 c. MeToaunka cTepeomeTpii. 3a pea. Actpsaba O. M., binoycosoi B. .
2-e BugaHHA. Knie: Pag. wk., 1949. 192 c. MeToAMKa HaB4aHHA MaTeEMaTUKKN B CTapLUin LUKOAI.
Moaynb 1: CTepeomMeTpisl: HaBYaIbHO-METOANYHUIN NOCIOHNK. XnTomunp: Bng-so X4V im. 1.
®paHka, 2020. 61 c.

@ O6Hapy>eH Mnaruvat: 0,74% https://www.schoollife.org.ua/89-202... + 11 pecypcos!

HaB4asnbHa nporpama 3 MatemaTuku (anrebpa i no4aTKn aHanily Ta reomeTpia) ons y4His 10-
11 knaciB 3arajbHOOCBITHIX HaBYaJlbHUX 3aKaaAiB. PiBeHb cTaHOaApPTY.

4/ . .uafua/ / = -
/ / - - -10-11- (mnaTa 3BepHeHHs: 03.12.2024).

HaB4YanbHa NporpamMa 3 MmaTemMaTuku (anrebpa i novyaTku aHanily Ta reoMeTpis) ona y4yHis 10-
11 knaciB 3arasibHOOCBITHIX HaBYasbHUX 3aknafis. MpoifbHUA piBEHb.

! .gov.uajua/ / = =
/ / - - -10-11- (naTa 3BepHeHHs: 03.12.2024).

HaB4YanbHa nporpamMa 3 maTeMaTuku (anrebpa i nov4aTKu aHanily Ta reoMeTpis) onsa y4yHis 10-
11 knaciB 3arasibHOOCBITHIX HaBYaJibHUX 3aknagis. MornnbneHun.

H/] . .uajua/ / = -
/ / - - -10-11- (naTa 3BepHeHHsA: 03.12.2024).

Henin €. IN., Oonrosa O. €. l'eomeTpia (MpodinbHWUN piBeHb): Nigpyy. Ana 11 k. 3akn. 3arali.
cepen. OCBiTU. XapkiB: Bna-so

id: 203

id: 204

n LnTnposaHus: 0,01% id: 205

«PaHOK»,

2019. 208 c. Opauy b. NMobynoea nepepizie MHOrorpaHHmMKiB. MaTtemaTmka. 2004. No 27 —-28.
MisTopak A. A. BukopucTtaHHSa IKT npn BUBYEHHI MaTeMaTuUKK. MNegaroriyHnm ansamH. BiHHMUS :
MMK, 2015. 74 c.

@ O6Hapy»xeH Mnaruat: 0,13% https://phm.cuspu.edu.ua/facultet/mu... + 2 pecypcos! id: 206

Moropenoes O. B. FeomeTpia: CtepeomeTpis: Migpy4yHuk ana 10-11 kn. cepen. WK. 6-Te BUA.
Kwuis : OcgiTa, 2001. 128 c.

MonbryH K. B. OpraHisauis iHK/l03MBHOMO HaBYaHHSA (i3VKO- MaTeEMaTUYHUX OUCLWMIH
CTYAEHTIB 3 0bMeXeHUMUN PiSNYHNMN MOXKJIMBOCTAMU Y BULLUX TEXHIYHNX HAaBYaIbHUX
3aKknapax: aBsToped. ouc. kaHa. ned. Hayk: 13.00.09. TepHoninb, 2017. 20 c. Nporpama 3HO 3

MaTeEMaTUKKN. YKPaAiHCbKMA LEeHTP OLiHIOBaHHSA SKOCTI OCBITK. :
|/l . ua/ (naTa 3BepHeHHsA: 04.12.2024). MNMpokoneHko H. C., LLlekaHb H.

M. (signoBiganbHi 3a BUMNYCK). Nporpamn ons 3arajlbHOOCBITHIX HaBYaJIbHMX 3aKnapgiB. HaB4anbHi
nporpamun gns NpodifibHOro HaB4YaHHA. MNMporpaMmun GakynbTaTUBIB, CMELKYPCIB, F'YPTKIB.

Pe3ynbTaTuh 3 MaTemMaTukm 3H0-2021. : ! . ua/ -Z- -ZNno-
2021- - - - / (baTa 3BepHeHHs: 04.12.2024). CaHiHa €. |. Po3BnTOK

NMPOCTOPOBOIro MUCJIEHHSA B Npoueci HaB4aHHA cTepeomeTpil / €. I. CaHiHa, O. A. I'pnwnHa. BicHUK
PYIOH, cepisa NMcuxonorisa Ta negarorika. 2013. 4. C. 99-102. CBepuyeBchbka l. A. Ncnuxonoro-
nefarorivyHi yMoBu NigBULLEHHS NPOAYKTUBHOCTI BUBYEHHSA reoMeTpuyHux Tin / I. A.
CeepyeBcbKa. BicHuk XY imeHi IBaHa ®paHka. 2004. Bun. 19. C. 213- 217. Cenuinos B. B.
3acToCyBaHHS iHTEPAKTUBHUX TEXHOJIOFIA NPU BUBYEHHI KYpCy reoMeTpii B LLUKOJII.

v/ .11/2013/13197. Cnctema AMHaAMIYHOT MaTeMaTUKN

n LUnTtnposaHus: 0,01%
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: 9/ . . CnenkatHb 3. |. MeToanka HaB4aHHA MaTeMaTuku: MNigpyy. ong
CTyA. MaT. cneuianbHOCTEN Nefd. HaBY. 3aknagis. Kunis: 3oaiak-EKO, 2000. 512 c. CniHvyK B. I.
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DopMYyBaHHSA XUTTEBUX KOMMNETEHTHOCTEN y4YHIB 3acobaMu HaB4YasIbHOrO NPOEKTY Ha ypoKax
MaTeMaTUKMU. : 3/ .ZU. .u2/1610/1/20. TpeTakosa A. |. NpuknagHa
CNpsAMOBaHICTb MaTeMaTukmM / A. |. TpeTsakoBa. XapkiB: OcHoBa, 2006. 40 c. Yanka B. M. OcHoBu
ONOaKTUKK: HaBYy. nocib. (Cepis

u LvTtuposaHus: 0,01% id: 208
«AnbMa-MaTep»

). KuiB: AkagemBugan, 2011. 240 c. LUeeub B. O., MNpyc A. B. Teopia Ta NnpakTKa NpuKaagHoi

CNPSAMOBAHOCTI WKIiNbHOr0 KypCy CTepeoMeTpii : HaB4anbHUM NOCIOHMK. XKXutomup : Bug-so XY

iM. |. ®paHka, 2007. 156 c. lUnwkiHa M. . MeTogonorivyHUn Nigxig 4o ouiHIOBaHHA SKOCTI

nporpamMHux 3acobis HaB4aHHA / M. M.lLUnwkiHa. HoBi TexHoNOrii HaB4YaHHSA: HayK.- MeTon4. 36. /

MOH YKpaiHu, IH-T iHHOBaL,. TexXHONOrin i 3MicTy ocsiTu. Kuie, 2010. Bun. 61. C. 22-28. -3
/ol gl . ua/f -3d (paTa 3BepHeHHsA: 23.11.2024). JOOATOK A

PekoMeHpaunun rno oLeHke

HeTekTop MNnarmnaTta - Bawe npaso Ha opuruHanbHocTh! [] SkyLine LLC
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