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Bo Bcex 3apagax 3Toro AHs (A2 ¥ BCEX OCTAAbHBIX AHeEW) BBOA-BEIBOA paspe-
IIaeTC KaK (Pa¥AOBBIM, TaK M CTAHAAPTHBIH.
Crossproduct. BektopHoe npoun3segeHue

Vmsa BxopHOro dhaitna:
VMms BrIXOpHOTO daiina:

crossproduct.in
crossproduct.out

AaHH ABa BEKTOpPAa B RS . Beruncaure ux BEKTOPHOE IIPOU3BEAEHUE.
®dopmaT BxogHoro daiina

Bo BXOAHOM tbaifme 3allCaHbl TPHU ILIEABIX YHCAA — KOOPAMHATEI IIEPBOI'O BEKTOPA, 3aTEM
TPU LOEABIX YNCAA — KOOPAWHATBI BTOPOI'O BEKTOPA.

®dopmaT BbIXOgHOrO haiina
BHBeAI/ITe TPH LIEABIX YHCAA — KOOPAMHATEI BEKTOPA, SABASIIOIIEIOCA UX BEKTOPHBIM IIPOM3-
BEAEHUEM.

Mpumep

crossproduct.in crossproduct.out

100
010

001

Angle3d. Yron mexnay Bektopamu

Vmsa BxopHOro dhaiina:
VMms BrIXOpHOTO daiina:

angle3d.in
angle3d.out

M\ aHbI ABa BekTopa B R>. BEIYHCANTE yTOA MEXKAY HUMM.
®dopmaT BxogHoro daiina

Bo BXOAHOM tbaifme 3allCaHbl TPHU ILIEABIX YHCAA — KOOPAMHATEI IIEPBOI'O BEKTOPA, 3aTEM
TPU LOEABIX YNCAA — KOOPAWHATBI BTOPOI'O BEKTOPA.

®dopmaT BbIXOgHOrO chaiina
BHBeAI/ITe OAHO AeﬁCTBHTeALHOG YHUCAO — YyI'OA MEXAY AAHHBIMM BEKTOPaMH! B pPapXaHax C
TOYHOCTBIO HE MeHee 6 SHA4YaIlINX 3HAKOB.

Mpumep

angle3d.in angle3d.out

1.570796327

100
010

Orthogonal. OpToroHanbHbIi BeKTOp

VImst BxopHOrO hamina:
Vmsa BeIXOAHOTO (haiina:

orthogonal.in
orthogonal.out

AaH HeHyAeBOK BeKTOp. HalipuTe AI0OOH HEHYAEBOM IIEAOUMCAEHHEBEIM BEKTOP, OPTOrOHAADB-
HBEI AAHHOMY.

®dopmart BxogHoro dpaiina
Bo BxopHOM daiine 3alMCaHbl TPU IEABIX YUCAA — KOOPAMHATEI BEKTOPA X0, Yo, Zo. HUCAA
eAble, He IpeBocxoAsaT 1000 mo MoayAro.

®dopmaT BbIXOgHOrO chaiina
BbIBeAI/ITe TPH IEABIX YHCAA — KOOPANHATEI HEHYAE€BOI'O BEKTOPA, OPTOI'OHAABHOI'O AAHHOMY.

Mpumep
orthogonal.in orthogonal.out
111 1-10
Hands. Pykun Krynxy
Vmsa BxopHOTO haiinra: hands.in

VMms BEIXOpHOTO aiina: hands.out

V Kryaxy Ha KaXXp0ll pPyKe — TPH IaAblja—OTPE3Ka, KOTOPBIE COEAUWHSIIOTCS BMECTE B OA-
Holt Touke. Bol BupuTe pykKy KTyAXy, IpM 3TOM KOHEI IEPBOTO TaAbIla HAXOAWTCS B TOUKE
(x1,Y1,21), KOHEI], BTOPOrO IaAbLla B TOYKe (X2,Y2,Z2), KOHEI], TPETHETO IAAbLIAa — B TOYKE
(x3,Y3,23), a HadaAa IAABIEB COEAMHSIIOTCS B TOYKE (X0,Yo,Z0).

OmnpepeanTe, Kakyio PyKy KTyAXy BBl BUAUTE — IPaBYIO UAK AEBYIO.

®dopmart BxogHoro dpaiina

IIporpamma moay4aer Ha BxXop, 12 umcea X1, Y1, 21, X2, Y2, 22, X3, Y3, Z3, X0, Yo, Zo. JUCAA —
eAble, He IpeBocxoasaT 1000 mo Mopyaio. ['apaHTUpyeTcs:, YTO YeTHIpe AQHHEIE TOYKY HE AeXKaT
B OAHOﬁ IINAOCKOCTM.

®dopmaT BbIXOgHOro dhaiina
BriBepuTe caoBo RIGHT, ecAM BEL BUAUTE IIPaBYIo PyKY KTyaxy uau caoBo LEFT, ecau BUAUTE
AEBYIO PYKY.

Mpumep

hands.in hands.out

RIGHT
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Volume. O6bem TeTpasgpa

VImst BXopHOrO hamina:
Vmsa BBIXOAHOTO haiina:

volume.in
volume.out

ManB deThipe Toukn B R>. OmpeaeanTe o6beM TeTpasapa ¢ BepIIMHAME B STHX TOUKAX.

®dopmart BxogHoro dpaiina
IIporpamMMa nmoaydaer Ha BXop 12 umcea x1, Y1, z1, X2, Y2, 22, X3, Y3, 23, X4, Ya, z4. Hucara —
meAble, He IMpeBocxoAsaT 1000 o MoayAaro.

®dopmaT BbIXOgHOrO haiina
BriBepuTE OAHO AEMCTBUTEABHOE YUCAO — 06'BEM TETPa’Apa C BEPIIMHAMY B AAHHEIX TOUKAX,
¢ TouHOCTBIO He MeHee 107 3.

Mpumep
volume.in volume.out
000 0.1666666667
100
010
001

Online. Touykn Ha npsimoii

Vmsa BxopHOro dhaiina:
Vmsa BrIXOAHOTO haiina:

online.in
online.out

Maner Tpu Tourm B R®. OmpeaeAnTe, AeXKaT AM OHM Ha OAHOM TIPSIMOiL.
®dopmart BxogHoro dpaiina

IIporpamMma moaydaeT Ha Bxop 9 wmcea X1, Y1, 21, X2, Y2, 22, X3, Y3, Z3. JUCAA — IIeAHIE,
He npeBocxoAsaT 1000 mo MoayAro.

®dopmaT BbIXOgHOrO chaiina
Ecau Tpy paHHBIE TOYKM A€XKAT Ha OAHOM IIPSIMOM, BEIBEAUTE CAOBO YES, MHa4e BEIBEAUTE
caoBo NO.

Mpumep

online.in online.out

100
010
001

NO

Onplane. To4ykn Ha nnockocTm

VIms BxopHOro hamina:
Vmsa BeIXOAHOTO haiina:

onplane.in
onplane.out

M\ aHbl geThipe Toury B R>. OmpeaeAnTe, AeKaT AU OHM Ha OAHOM IIAOCKOCTH.
®dopmart BxogHoro dpaiina

IIporpamma moay4aer Ha Bxoa 12 umcen X1, Y1, 21, X2, Y2, 22, X3, Y3, 23, X4, Y4, Z4. ducra —
1IeAble, He IpeBocxoAsaT 1000 mo MoayAaro.

®dopmaT BbIXOgHOrO haiina
Ecan TPU AAaHHBIE TOYKU A€XXKAT Ha OAHOﬁ IINOCKOCTH, BEIBEAUITE CAOBO YES, MHa4e€ BBIBEAUTE
caoBo NO.

Mpumep

onplane.in onplane.out

100
010
001
000

NO

Distancel. PacctosiHne ot T04ku oo npsimoi

VImst BxopHOrO hamina:
Vmsa BeIXOAHOTO haiina:

distancel.in
distancel.out

J\aHa TouKa U IpsiMasi, 3aAaHHasi AByMst Toukamy, B R>. HafiauTe paccTosiHIE OT 3TOH TOYKH
AO IIPSIMOIA.

®dopmart BxogHoro dpaiina
IIporpamMma moaydaeT Ha Bxoa 9 wmcen X1, Y1, 21, X2, Y2, 22, X3, Y3, Z3. HUCAA — IIeAHIE,
He peBocxopsaT 1000 mo Mopyaro. Touru 2 u 3 He COBIAAAIOT.

®dopmaT BbIXOAgHOrO chaiina
BrIBepuTE pacCTOSTHME OT TOYKU 1 AO IIPSIMOM, IIPOXOASIIIEN YEPE3 TOUYKM 2 U 3 C TOYHOCTHIO
He MeHee 1073,

Mpumep
distancel.in distancel.out
100 0.7071067812
000
110
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Distance2. PacctosiHne ot To4kKn g0 oTpe3ka

VImst BXopHOrO hamina:
Vmsa BBIXOAHOTO haiina:

distance2.in
distance?2.out

MaHa TouKa ¥ KOHIEL oTpe3ka B R>. HailauTe paccrosiHze oT Toil TOYKZ A0 OTPE3KA.

®dopmart BxogHoro dpaiina
IIporpamMMa moaAydaeT Ha Bxop 9 WuceA X1, Y1, 21, X2, Y2, Z2, X3, Y3, z3. HUCAA — IIeAHle,
He peBocxopsaT 1000 mo Mopyaro. Touru 2 u 3 He COBIAAAIOT.

®dopmaT BbIXOgHOrO haiina

BriBepuTE paccTosTHME OT TOYKU 1 A0 OTpe3Ka C KOHIIAMU B TOYKaX 2 U 3 C TOYHOCTHIO HE
Menee 1073,

Mpumep
distance2.in distance2.out
000 1.7320508076
111
222

Planel. YpaBHeHue naocKkoOCTU MO Tpem TO4YKam

VImst BXxopHOrO hamina:
Vmsa BrIXOAHOTO haiina:

planel.in
planel.out

ITocTpoiiTe ypaBHEHME IIAOCKOCTH, IIPOXOASIIEN depe3 TPU 3aAaHHBIE TOYKU.
®dopmaT BxogHoro daiina

IIporpamma moaydaeT Ha Bxop 9 umcea X1, Y1, Z1, X2, Y2, 22, X3, Y3, 23. HHUCAA — IEABIE,
He IpeBocXoAAT 1000 mo MOAYAIO, TOUKM He A€XKAT Ha OAHON IIPSIMOIL.

®dopmaT BbIXOgHOrO haiina

BriBepuTe ueThipe meabix uucaa A, B, C, D — K03 PUIIMEHTE ypaBHEHMUS IIAOCKOCTH
Ax + By + Cz+ D = 0, npoxoasieil yepes 3aAaHHBEIE TOYKY.

Mpumep

planel.in planel.out

1000

Plane2. To4yku Ha nnockocTu
Wms BxopHoro daiina: plane2.in

Wmsa BeIXOAHOTO (haiinra: plane2.out

Tlo parHOMY ypaBHeHMIO IIAOCKOCTE AX + By 4+ Cz+ D = 0 HalipuTe TPU TOYKY, HE AEIKAIIUE
Ha OAHOM NpsiMOM, Yepe3 KOTOPHIE IIPOXOAUT AAHHAS IIAOCKOCTE.

®dopmart BxogHoro dpaiina
IIporpamma moaydaeT Ha BXop 4 LeABIX umcaa — Koadpduuuertsl A, B, C, D ypaBHeHus
TIIAOCKOCTH. HuMcAa — IleAble, He IpeBocxoasaT 1000 mo MopyAro.

®dopmarT BbIXOgHOrO chaiina

IIporpamMma AOAYKHA BEIBECTH 9 AeMCTBUTEABHEIX YHMCEA X1, Y1, Z1, X2, Y2, 22, X3, Y3, 23 —
KOOPAMHATHEI TPEX TOYEK, 3aAAIOINIUX AAHHYIO IIANOCKOCTHE C TOYWHOCTBIO, HE MEHEE 6 SHa4YalIuX
madp.

Mpumep
plane2.in plane2.out
111 -1 100
010
001

Perpendicular. OcHoBaHue nepneHgukynsipa

Wms BxopHoro daiina: perpendicular.in

Wmsa BeIXOAHOTO (haiinra: perpendicular.out

,A,aHa TO4YKa M IINAOCKOCTE. HaﬁAHTe OCHOBAHME IIEPIIEHAMKYAsIPA, OIIYIIEHHOI'O N3 AaHHO]}‘I
TOYKH Ha IINOCKOCTE.

®dopmart BxogHoro dpaiina
IIporpamma moaydaeT Ha BXOA 3 IIEABIX YHUCAA X0, Yo, Z0 — KOOPAMHATEHL TOUKU U 4 IIEABIX

yucaa — KoapdpunmenTsl A, B, C, D ypaBHeHUS HAOCKOCTH. UMCAa — ILieABIe, HE IIPEBOCXOAST
1000 mo MOAYAIO.

®dopmaT BbIXOgHOrO haiina
HporpaMMa AOAJXHA BBIBECTH 3 AeﬁCTBHTeABHHX dnuCAa — KOOPAMHATHEI OCHOBAHUS IIEP-

IIEHAUKYASPA, OIIYIIEHHOI'O U3 AaHHOﬁ TOYKU Ha AAHHYIO IIAOCKOCTH C TOYHOCTBIO HE MEHEE 6
3HA4YaIlllX 3HAKOB.

Mpumep
perpendicular.in perpendicular.out
111 0.3333333333 0.3333333333
111 -1 0.3333333333
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Intersection. lNepece4yeHne NpsAMOIi U NAOCKOCTH

VImst BXxopHOrO hamina:
Vmsa BBIXOAHOTO haiina:

intersection.in
intersection.out

Aana npsiMas u nmaockKocTh. HaflAuTe TOYKY IlepecedeHNs IPSIMOM M IIAOCKOCTH.

®dopmaT BxogHoro daiina

IIporpaMMma moaydaeT Ha BXOA 6 IEABIX WHCEA X1, U1, Z1, X2, Y2, Z2 — KOOPAWHATHI ABYX
HeCOBIAAAIOIINX TOYeK, 3aAAIOIIUX IPSIMYIO U 4 IleABIX uncaa — Koaddunuenter A, B, C, D
yPaBHEHUS IIAOCKOCTH. UMcaa — IeAble, He mpeBocxopsaT 1000 mo MopyAlo.

®dopmaT BbIXOgHOrO haiina

HporpaMMa AONXXHA BEIBECTHU 3 AeﬁCTBHTeABHHX YHNUCAA — KOOPAMHATEI TOYKM IIEPECEYUEHNS,
AaHHOI‘;I HpﬁMOﬁ C AaHHOﬁ IINOCKOCTBIO C TOYWHOCTBIO HE MEHEE IINECTU 3HAYAIIIUX I_II/ICbp Ecan
IpsMasi ¥ IIAOCKOCTB HE IIEPECEKAIOTCSI — BBIBEAUTE OAHO YUCAO 0. BEcan npsaMasd IEeANKOM
AEXXHUT B IINOCKOCTH, BEIBEAUTE OAHO YHUCAO 1.

Mpumep
intersection.in intersection.out
00O 0.3333333333 0.3333333333
111 0.3333333333
111 -1

Tetrahedron. MNMpaBunbHbIi TeTpasap

Vmsa BxopHOro dhaiina:
Vmsa BBIXOAHOTO haiina:

tetrahedron.in
tetrahedron.out

J\aHEI KOOPAMHATHI TPEX TOUeK B R, SBASIONINECS BePIINHAMN PABHOCTOPOHHETO TPEYTOAD-
HUKA.
HaitauTe deTBepTyIO TOUKY, 0OpasyIoOIIyio ¢ TPeMsI AQHHBIMM IIPAaBUABHEIN TETPa3AP.

®dopmart BxogHoro dpaiina
IIporpamMmma moaydaeT Ha BXOA 9 AeHCTBUTEABHBIX YUCEA X1, Y1, Z1, X2, Y2, Z2, X3, Y3, 23 —
KOOPAMHATHEI TPEX TOYEK.

®dopmaT BbIXOgHOrO haiina
HporpaMlvra AONAXXHA BEIBECTU 3 AeﬁCTBHTeABHHX YHUCAA — KOOPAVHATEL ‘IeTBepTOﬁ BEPIIWHEBL
IIPABUABHOI'O TE€TPashApa C TOYHOCTHIO HE MEHEE INECTU 3HAYAIIIUX ]'J;I)Id)p

Mpumep
tetrahedron.in tetrahedron.out
000 0.5000000000 0.2886751333
100 0.8164965809
0.5 0.8660254 0

Distance3. PacctosiHne mexxay AByMsi NpsiMbiMU

VImst BxopHOrO hamina:
Vmsa BeIXOAHOTO haiina:

distance3.in
distance3.out

HailipuTe paccTosiHE MEXKAY ABYMSI 3aAAHHBIMY IIPSIMBIMU B R3.
®dopmart BxogHoro dpaiina

IIporpamma moay4aer Ha Bxoa 12 umcen X1, Y1, 21, X2, Y2, 22, X3, Y3, 23, X4, Y4, Z4. ducra —
meAble, He IpeBocxopaT 1000 mo mopyato. Tourm 1 m 2, a Tak>ke 3 1 4 He COBIIAAAIOT.

®dopmaT BbIXOgHOTrO haiina
BrIBepuTE paccToHME MEXAY IPAMBIMY, IIepBasi IIPOXOAUT Yepe3 TOUKM 1 1 2, BTOpas Ipo-
XOAUT depe3 ToUKM 3 U 4. TOYHOCTH BEIBOAA HE MEHee IIeCTH 3HAYAIIUX IUdP.

Mpumep

distance3.in distance3.out
000 2

100
020

021
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