[Tpaktiune 3anartsa Ne 2 TIT B AB_AT-27m
Cxaaganns IM enemenTapHux ¢iryp Ta ix komOiHamin

3 BUKOPUCTAHHAM TeOPil KBaTePHIOHIB

MeTta 3aHATTSI — 3aCBOEHHSI BHMKOPHCTAHHS MATEMATHYHOIO amnapary
KBATEPHiOHIB 1s ckiaaganas IM (MM) eseMeHTapHHUX
reoMeTpMYHMX NPUMITHBIB.

2.1. KopoTki TeopeTH4Hi BiIoMOCTi NP0 Teopilo KBaTePHIOHIB sIK MAaTEeMATHYHY
OCHOBY ckuiaianud ingopmaniinux moaeneit (IM) ckiagoBux I'BK

KBarepHioH — 1ie BIOPSAKOBaHA YETBIpKa AIMCHUX YKCEN S, @, b, C, sKi 3B’s13aHi1
3 yoTUpMa 0a3ucHUMHM ejeMenTami 1, 1, J, K (puc 3.1), 110 MaroTh Taki BJaCTHBOCTI:

i2:j2: k2: -1: |J =k; jk =1i; ki :j; J| =—k; kj =i i-k= _j_ (2_1_1)

Omneparnii qomaBaHHS 1 BIJHIMAHHS KBATEPHIOHIB BHU3HAYEHI MOKOMIIOHEHTHO.
MHOEeHHsI KBaTEpHIOHIB BHU3HAYAETHCA 3aKOHOM MHOMKEHHS iX YSABHUX OJUHHIIb.
Bynp sxuii KBaTepHIOH MOXKe OyTH 3alMCaHui Y BUTIISIL:

q=s-1+a-i+b-j+c-k, (2.1.2)

ae i, J, K — ysaBHI OgUHMIII.
Koxen kBaTepHIOH (] MOXKHA 3amuCaTH y BUMISAI CyMH JBOX KBaTE€pPHIOHIB:
ckajspa (S) 1 Bekropa (a-1+b-j+c-k), TodTo:

q=s(q)+v(q)=[scalar;(vector)], (2.1.3)

ne S(q) =S — ckansgpHa yacthHa KBaTepHioHa (; V(Q) = a-i+b-j+c-k — BekTopHa
YacTUHA KBaTepHIOHA (.
Hanpuknan, y kBareprioni =3-5-i1+4-K ckansgpna wactuHa nopiBHIOE 3, a

BEKTOpPHA YaCTHUHA JIOPiBHIOE —5-1+4-K.
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Puc. 2.1.1. Yucnosi cucmemu ma 6azucui eremenmu

[HO/I KBATEPHIOH 3PYYHO MPECTABISATH HAOOPOM YOTUPHOX YUCEIN: SIK YUCIIO Ta
3D-BekTop, TOOTO SAK TIMEPKOMIUIEKCHE YKCIIO 3 TPhOMa YSIBHUMHU OJUHUIIMH |, |, K,
10 MOKe OyTH 3alMCaHO y BUTIISIL:

q=[s.a,b,c]=[scalar,(vector)]=[s,(a,b,c)]=

) - (2.1.4)
=s-1+a-i+b-j+c-k=s+v.

[HOZ1 TOCTATHBO OOMEKHUTHUCH JIUIIE OKPEMUM BHUJOM KBATEPHIOHIB — BEKTOPOM.
KBarepnion (2.1.2) npuiimae BiI BEKTOpa y BHMAIKY PIBHOCTI HYJIIO HOTO CKaJIAPHOT
YaCTUHMU:

q(vector)=a-i+b- j+c-k;scalar =0. (2.1.5)

['eomerpuynmuii 3MmicT omepaniii 3 kBarepHioHamu Buay (2.1.5) Biamosinae
T€OMETPUYHOMY 3MICTy omeparliii 3 BekTopamu. [Ipuyomy, TOBXKMHA BEKTOpa

v=a-i+b-j+c-k kparepmiona Q B TpPHUBMMIpHOMY IPOCTOPI BHM3HAYAETHCHA 32
Bupazom (2.1.6). Lleii BekTop HampaBieHHI 3 MOYaTKy KoopauHat O no Touku M 3
KoopJuHaTaMH a, b, ¢ (puc. 2.1.3). Tomy:

v|=+va? +b?+c? (2.1.6)

1€ V — BEeKTOpHA yacTuHa kBarepHioHy (1.1.4); a, b, ¢ — xoopauHatu Touku M, 1110
3aj71a€ HAMPSMOK BeKTOpy (puc. 2.1.2).
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Puc. 2.1.3. Ilpuxnao pozmauiysanus eekmopa N 8 mpusuUMipHOMY NpOCMopi

[Ipu onMcanHi MOBOPOTIB KBATEPHIOH NPE/ICTABIISAIOTH Y BUTIISIAL:

q(v,w)=cos§+v-sin§, (2.1.7)

1€ V — OMMHUYHUHN BEKTOP, OJJTHOHATIPABIICHHH 13 BICCIO TIOBOPOTY; ® — KYT MOBOPOTY.
KBatepnion Hece B co0i iH(popmariito mpo o0epT Ha 3aJaHUl KyT HABKOJIO
BEKTOPA, MOYATOK SIKOTO 301ra€ThCsl 3 MOYATKOM MOTOYHOI CUCTEMH KOOPAMHAT (PHC.
2.1.2). Sxmo 3Ha4YeHHS KyTa MO3UTHMBHE (+0), TO 00epT BiAOYBAETHCS MPOTU
TOJIMHHUKOBOI CTPIIKKA (AKIIO JUBUTHUCH B HAMPSIMKY, MPOTUJIICKHOMY HAIPSMKY
3a/1aHOTO BEKTOpa), B IPOTUBHOMY BUIIAAKY (—0l) — 3@ TOAMHHUKOBOIO CTPLIKOIO.



BaxnmnBa ocoOnMBICTH KBaTEPHIOHIB TOJSATa€ B TOMY, IO MiAMHOXKHHOIO
KBaTepHioHIB € nikicHi yucna (S, 0, 0, 0); kommiekcHi yucna (S, a, 0, 0); BekTopu B
tpuBuMipHOMY mpoctopi (0, @, b, ) (puc. 2.1.3), a npu BUKOHAHHI Jili MHOKCHHS
KBaTEPHIOHIB HE BUKOHYETLCS 3aKOH KOMyTaTuBHOCTI, T06T0 & * U # 0, - G4

KpiMm TOro tpu ysBHI Oa3ucHi oauuuii I, |, K kBaTepHiOHa MOXYTh OyTH
iHTeprIpeToBaHi SK Oa3uCHI BEKTOpH [IEKAPTOBOi CHUCTEMHU KOOpDAMHAT Y
TPUBUMIPHOMY MPOCTOPI.

BaxxnuBumu 1151 po3riisAyBaHOl MpoOIeMHU € TaKl BIIACTUBOCTI KBAaTEPHIOHIB SIK
KOMYTaTUBHICTh Ta aCOIIATUBHICTH 3a JI0JaBaHHSIM, KOMYTaTUBHICTh 32 MHOKCHHSIM,
acoLIIaTUBHICTh 32 MHOKEHHSIM Ta IUCTPUOYTUBHICTD:

1) kBaTepHIOHM KOMYTaTUBHI Ta aCOIIaTHBHI 32 JOJJaBaHHSM:
G +0, =0, +q;
(q1 +(:]2)"‘(:]3 =0, +(q1 +Q3);

2) KBaTepHIOHU HE KOMYTATHBHI 332 MHOYKCHHSIM:

0.-9, 0, -G

3) KBaTEpHIOHU ACOIIaTUBHI 32 MHOKECHHSIM:
(ql 'QZ)'qs #Q '(qz 'q3);
4) KBaTEepHIOHHW TUCTPUOYTUBHI:

G -(0, +0) =0 -0, +G - Q.

Cdepuuna niHIMHA IHTEPHOAIIA 3A1IMCHIOETHCS 32 BUPA30M:

' sin(t- )
sin(w)

SLI(Q, Q,. 1) = (Q -sin((1-1)- @) +Q, ), (2.1.8)

ne Q,Q, — BekTopu, mo Hamexars 4-D cdepi, M0 MEPETUHAETHCS TUIONHHOIO P,
YTBOPEHOIO JaHUMHU BeKkTopamu Ta 1entpom koma, Pe€(Q,Q,,0) (puc. 2.1.4, a).
OueBHAHO, IO IIYKaHI MPU 1HTEPHOJIALIT TOUKKA OyayTh HaJeXaTH JaHii TUIOIIWHI,

@ — kyt mik Bektopamu Q) Ta Q, ; t — JTOKaNbHUI Yac.
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Puc. 2.1.4. Cnpowena cxema cghepuunoi ninitinoi inmepnonsayii:
a) necnienadinmns mouok npu ainiunit (L1) ma cgpepuunini ninivninc - inmepnonsyii (SLI);
0) 4-D cghepa ma nnowuna, ymeopena sexkmopamu Q ma Q, i yeHmpom Koaa,
8) 6u0 A na puc. 2.1.4, 6

2.2. Oco0uBOCTI ckiIagaHHAa iHpopmaniiHux Mmoaeeii ejemenTiB 'BK

[lomanns iHdopmaimii npo crpykTypHi ckianoBi I'BK y Buai BianmoBiIHHX
iHpopMmamiiinux Mogzenedt (IM) xapakTepusyeTbesi peanizaii€lo  METOJAMYHO
00YMOBJIEHHX KPOKIB B TaKiil nociioosHocmi.

— aHani3z KOHCMPYKYIi CK1adoeot,

— cKknaoants it mak 36anoi cxemu samiwents (C3, mobmo ckiadans HUMKOBOL
MoO0eili cK1adoesoi),
eKBIBANIEHMAMU 3 BUKOPUCMAHHAM 2eomempuynux npumimusis (I'11);

— cxnaoanns IM cknadogoi sik makoi 3 ypaxy8auHsam ii MOACAUBOL pyXomocmi
abo Hepyxomocmi.

IIpu cxnaganni IM cknagoBux I'BK BpaxoByeTbcs ToM (akt, mo ¢dopma
KOXKHOTO 13 CTpyKTypHUX enemeHTiB ' BK Mmoke OyTu ommcaHa 3 BUKOPHUCTAHHSIM
KIHIIEBOi MHOKHMHU elleMeHTapHux reomeTpuyanx npuMitusis (I'TI, Gp skumu €;

- cepa Se;

- maiaap Cr;

- konyc Ce;

- mapasnenemninen Pd;

- Tpamenis 12);

- IX KOMO1HAITIH.

Touka Bigniky npu onuci koxkHoro 3 ['Tl dhopmabHO OMUCYETHCS TaK 3BAHOIO
MPUB’I30YHOI0 TOYKOIO 3 BIMOBITHUMU it koopaunatamu ripu ix (I'T]) mogansmomy
(MOXITUBOMY ) YHOPSIKOBAaHOMY OTIHCI:

Xgp:Yap: Zap |GP €(Pd, Cr, Se, Ce, Tz), (2.2.1)

Hwxye npencraBieHi NpUKiIaad OMUCIB FEOMETPUYHUX MPUMITHBIB.
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YE A XSe; YSEI ZSe
Onuc I'TI mun
“cihepa’’:
. Xe
— > Se: Xse, Yse, Zse, R

Puc. 2.2.1. bazose posmawysanns I'Tl muny “cghepa’ ¢ CK
enemenma ' BK

Tym:

Se - ioenmudhixamop npumimusy Se (sphere) — “cghepa”’;

Xse — posmawysanns chpepu 63006 oci X ¢ CK eremenma
E, mm;

Yse — pozmawysanns cghepu 63006xc oci Y ¢ CK eremenma
E, vm;

Zse — pozmawysanns cghepu 63006xc oci Z 6 CK eremenma
E, mm;

Rse — paoiyc cpepu, mm.

Onuc I'll muny “yunindp”:

) 'i ! XE r. XC“ YCF! ZCI’! RCI’; I—Cr

Puc. 2.2.2. bazose posmawiysanns I'Tl muny “‘yuninop” 6

CK enemenma I'BK
Tym:
Cr — ioenmugpixamop npumimuey Cr (cylinder) -—
“yuninop”’;

Xer — posmawysanus yuninopa 63006k oci X 6 CK
enemenma E, mm;

Yor — posmawysannsa yuninopa 63006xc oci Y 6 CK
enemernma E, mm;

Zcor — posmawysannsi yuniHopa 63006dxc oci L 6 CK
enemenma E, mm;

Rer — paoiye yuninopa, mm;

Lcr — dosorcuna yuninopa, mm.



XCe, YCe, ZCe

Puc. 2.2.3. bazoese posmauwysanus I'll muny “xouyc”
6 CK enemenma I'BK

Tym:

Ce — ioenmughixamop npumimusy Ce (cone) — “xomyc”;

Xce — pozmauwysants koHyca 630086ic oci X ¢ CK enemenma
E, vm;

Yce — posmauysanus konyca 63008c oci Y ¢ CK enemenma
E, mm;

Zce — posmautysanus KoHyca 63008dxc oci Z ¢ CK enemenma
E, vm;

Rce — ntigutl padiyc xouyca, mm;

l'ce — npasuil padiyc KOHyca, Mm,

Lce — 0osorcuna konyca, mm.

Onuc I'll muny “napanenenineo”:

Pd: Xpd, Ypd, Zpd, Wed, Hpd, Dpg

Puc. 2.2.4. Bazose posmawysanns I'Tl muny “napanenenined”
6 CK enemenma I'BK

Tym:

Pd - ioemmugixamop npumimuey Pd (parallelepiped) -
“napanenenineo’’;

Xpd — posmawysannsa napanenenineda 63006xc oci X 6 CK
enemenma E, mm;

Ypd — posmawiysanus napanenenineda 63006xc oci Y 6 CK
enemenma E, mm;

Zpy — pozmawiysanHsi napanenenineda 63006xc oci L & CK

enemenma E, mm;

Wpy — wupuna napanenenineoa, mm,
Hpy — 6ucoma napanenenineoa, mm,
Dpy — enubuna napanenenineoa, mm.



Onuc I'll muny “mpaneyia’:

TZ: XTZ! YTZ! ZTZ! DTZv
WTZ: Hsz; H2Tz: arz sz

Puc. 2.2.5. bazose posmawysanns I'll muny “mpaneyis”
6 CK enemenma I' BK

Tym:

Tz — ioenmugpixamop npumimusy Tz (Trapeze) — “mpaneyis’;

X1; — posmauyeanns mpaneyii 63006uc oci X 6 CK enemenma E, mm;

Y1, — posmawysanns mpaneyii 630062c oci Y ¢ CK enemenma E, mm;

Zt; — pozmawysanns mpaneyii 63006sic oci Z ¢ CK eremenma E, mm;

Dr; — enubuna mpaneyii, mm,

Wr; — wupuna mpaneyii, mm;

H1y, — nisa sucoma mpaneyii, mm;

H2t, — npasa sucoma mpaneyii, mm;

ar; —eiocmanv mixc 6azoeoio giccio B ma yenmpom epani iz eucomoro
H1, rvm;

br, — 6iocmane mixnc 6azosorw eicco B ma yewmpom epani i3
sucomoro H2, mm.

[Ipu notpedi 3minuTH opieHTalito ['T] BKa3yeThCsl KBATEPHIOH MOro Opi€HTAlll],

10 OMUCYETHCS 32 PAXYHOK 4-0X J0JIaTKOBUX MapaMeTpiB:

Q =1[Sq Xaq, Yo, Zol.

Q=(s,v) = (s, Ve Vy, Vv,) =

[21 . a . a . a
=(cos— ,v,-sin—,v -sin—,v,-sin— )
2 2 2 2

(2.2.2)

[Mpuknag IM (MM) reoMeTpuyHOTO MPUMITHUBY TUIY “IMIHAP” 3 OCHOBUM
03MIpOM MM [0 1 Iicias Woro opieHTarii (oOepTaHHsa HaBKOJIO ocl Y Ha 3a
200 0 Y na 90°

TOJIMHHUKOBOIO CTPLIKOIO MPH MOTJISII Ha Bick Y) PEACTaBlIeHO Ha puc. 2.2.6.
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CR:0, 0,0, 50, 200 CR:0,0,0, 50, 200, 0.7,0,0.7,0



a) 0)

Puc. 2.2.6. IIpuxnao onucy ma 8ionogionoi 3D-mooeni I'll muny “‘yuninop”:
a) 6e3 keamepHioHa opienmayii;
0) i3 keamepHioHoM opicHmayii

2.3. BapianTu inauBinyajJbHUX 3aB1aHb
JUISl BUKOHAHHS MPaKTUYHOTO 3aBaaHHs Ne 2 ctyaeHTamu rp. AT-27m

1. Cxknactu IM  (MM) reoMeTpuyHOrO MPUMITHBY THUIY “Kyjasi (chepa)”
paaiycoM 25 MM 3 JOBUIBHUM MOJOXEeHHSIM B cuctemi koopauHaT (CK) 1poro
NPUMITHBY (OCI MO3HAYAIOTHCS 3 HMKHIM MPaBUM 1HJEKCOM F), 10 MOBEPHYTA
Ha 90 rpaayciB 3a TOJIMHHUKOBOIO CTPLIKOIO HABKOJO OCi X,

Ckinactu IM (MM) reomeTpu4HOTO MPUMITHBY TUITY “KyJs (cdepa)” paaiycom
40 MM 3 TOBUIBHUM MOJOXKEHHAM B cucteMi koopauHat (CK) nporo npumiTuBy
(ocl mo3HAYarOThCA 3 HIKHIM IpaBUM 1HAEKCOM FE), mo noBepHyTa Ha 90
rpaayciB 3a TOAMHHUKOBOIO CTPLIIKOKO HABKOJIO OC1 Y,

Cknactu IM (MM) reoMeTpuyHOr0o NpUMITUBY TUITY “KyJis (cdepa)” paaiycom
50 MM 3 TOBUTBHUM TIOJIOKEHHSIM B cucTemi koopauHat (CK) nporo npumiTuBy
(oci MO3HAYAIOTHCS 3 HUKHIM TpaBUM iHJEKcOoM E), mo moBepHyTa Ha 90 3a
TOJIMHHUKOBOIO CTPUIKOIO IPaJyCiB HABKOJO OCl Zg,

Cxnactu IM (MM) reoMeTpudHOro IpUMITUBY TUTTY “KyJs (cepa)” pamiycom
60 MM 3 JOBUTHLHUM MOJIOXKEHHSIM B cuctemi koopauHat (CK) m1poro npumituBy
(oci mo3HAYAOTHCA 3 HIDKHIM TPaBUM 1HJEKCOM FE), 10 MoBepHyTa Ha 45
IpajlyCiB MPOTU FOJIMHHUKOBOI CTPIIIKUA HABKOJIO 0c1 X,

Cxnactu IM (MM) reoMeTpudHOro NpUMITHUBY TUTY “KyJs (cepa)” pamiycom
25 MM 3 TOBUIBHUM MOJOXKEHHAM B cuctemi koopauHat (CK) uporo npumituBy
(ocl mo3HAYarOThCA 3 HIKHIM IpaBuUM 1HAEKCOM FE), mo noBepHyTa Ha 90
rpaayciB IPOTH TOAUHHUKOBOT CTPIIKKA HABKOJIO OC1 Y,

Cknactu IM (MM) reoMeTpuyHOr0o IPUMITUBY TUITY “KyJis (cdepa)” paaiycom
55 MM 3 TOBUIBHUM MOJO0KEHHAM B cucTemi koopauHat (CK) uporo npumituBy
(ocl mo3HAYarOThCA 3 HIKHIM IpaBuUM 1HAEKCOM FE), mo noBepHyTa Ha 90
rpayciB MPOTHU FOJIMHHUKOBOI CTPLIIKA HABKOJIO OC1 Z,

Cxnactu IM (MM) reoMeTpudHOro IpUMITHBY TUTTY “KyJs (cdepa)” pamaiycom
52 MM 3 TOBUILHUM MOJ0KEeHHAM B cuctemi koopauHat (CK) miporo npumituBy
(oci mo3HAYAKOTHCA 3 HIDKHIM TpaBUM iHAEKCOM FE), mo mnoBepHyTa Ha 90
IpajlyCiB MPOTU FOJIMHHUKOBOI CTPIIIKA HABKOJIO 0C1 X,

Cxnactu IM (MM) reoMeTpudHOro IpUMITHBY TUTTY “KyJs (cepa)” pamaiycom
61 MM 3 TOBUIBHUM MOJIOXKEHHAM B cuctemi koopauHat (CK) uporo npumiTuBy
(ocl mo3HAYarOThCA 3 HIKHIM TIpaBuUM 1HAEKCOM FE), mo noBepHyTa Ha 90
rpaayciB IPOTH TOAMHHUKOBOT CTPIIKK HAaBKOJIO OC1 Y,

9. Cxnactu IM  (MM) reoMeTpUuyHOTO TPUMITUBY THUITY “HMJTiHAP”
JOBXHHOIO 52 MM 3 JOBUIBHMMH 1HITUMH HOTO PO3MIpaMH Ta JOBUIBHUM
roro monoxkeHHsM B cuctemi koopauHaT (CK) mporo mpumituBy (oci



MMO3HAYAIOThCSI 3 HIDKHIM mpaBuM iHAekcoMm E), mo moBepunyra Ha 90
rpayciB MPOTHU TOJJUHHUKOBOI CTPIJIKKA HABKOJIO OCi XE.

10. Cxmactu IM (MM) r1eoMETpUYHOTO MOPUMITHBY THUIIY “‘HWIHIAD

y
JiaMeTpoM 25 MM 3 JIOBUIBHMMH IHIIMMU HOTO pO3MipaMy Ta JTOBUILHUM
fioro nonoxkeHHssM B cuctemi koopauHaT (CK) mporo mpumituBy (oci
MO3HAYAIOThCA 3 HW)KHIM TpaBuUM 1HJEKcoM FE), 1mo moBepHyTuid Ha 90
IpaayciB 3a TOJMHHUKOBOIO CTPIJIKOIO HABKOJIO OC1 Z,

11. Cxmactru M (MM) reoMeTpUYHOTO MPUMITUBY THUNY “UUATIHIP
noBxkKHOI 130 MM 3 TOBUIBHMMH IHIIUMH HOTO pO3MIpaMH Ta JOBLIBHUM
fioro monoxkeHHsMm B cuctemi koopauHaT (CK) mporo mpumituBy (OcCi
MMO3HAYAIOTHCS 3 HWKHIM TpaBUM iHJAEKcoM FE), mo moBepHyTHid Ha 90
IpayciB MPOTHU TOJIMHHUKOBOI CTPIJIKKA HABKOJIO OCi Y,

12. Cknactu IM  (MM) reoMeTpU4HOTO MPHUMITHBY THUIY “HHATIHAP”
niamerpoMm 50 MM 3 JOBUIBHMMH IHIIAMH HOTO PO3MipaMH Ta TOBUILHUM
foro monoxkeHHsMm B cuctemi koopauHaT (CK) mporo mpumituBy (OcCi
MO3HAYAIOTHCSI 3 HIDKHIM TpaBUM 1HJAEKCOM FE), 1m0 MoBepHyTud Ha 90
IpajlyCciB MPOTU FOJIMHHUKOBOI CTPIJIKKA HABKOJIO OC1 X,

13. Cxmactu M (MM) reoMeTpUYHOrO MPUMITHBY THUIY “THIIHIDP”
JOBXHHOIO 66 MM 3 JOBUIBHUMHM 1HIIUMHU MOTO PO3MIpaMH Ta JTOBLILHUM
foro nonoxkeHHsM B cuctemi koopauHaT (CK) 1mporo mpumituBy (oci
MO3HAYAIOTHCA 3 HWKHIM TPaBUM 1HJEKCOM mo moBepHyTUd Ha 90

9
IpajlyCciB MPOTU FOJIMHHUKOBOI CTPIJIKKA HABKOJIO 0cl X,

14. Cxkmactru IM (MM) reomMeTpUYHOTO MPUMITHBY THUOY “UHATIHAP
aiamMmeTpoM 77 MM 3 JOBUIBHMMM IHIIMMU HOTO pO3MIpaMy Ta JTOBLIBHUM
Horo mosoxeHHsM B cuctemi koopauHaT (CK) mporo mpumituBy (oci
MO3HAYAIOTHCSI 3 HIDKHIM TpaBUM 1HJAEKCOM FE), 10 MnoBepHyTuid Ha 90
rpaayciB IPOTH TOAMHHUKOBOT CTPIIKK HABKOJIO OC1 Y,

15. Ckmactru M (MM) reoMeTpUYHOTO MPUMITHBY THUNY “UMATIHAP
JTOBXUHOIO 91 MM 3 MOBUIBHMMH 1HITMMH HOTO po3MipaMu Ta JOBUIBHUM
fioro momnoxkeHHssM B cuctemi koopauHaT (CK) 1mporo mpumituBy (oci
[I03HAYAIOTHECSA 3 HIDKHIM IIPaBUM 1HIEKCOM o noBepHyTHH Ha 90

) y
TpalyCiB MPOTU FOJIMHHUKOBOI CTPIJIKKA HABKOJIO OC1 X,
16. Cximactu IM (MM) reoMeTpUYHOIO MOPUMITHBY THIY “‘HWIHIOD
y y
JTOBXHHOIO 86 MM 3 NOBUIBHUMH 1HIIUMHU MOTO PO3MIpaMH Ta TOBIILHUM
fioro monoxkenHsM B cuctemi koopauHaT (CK) 1mporo mpumituBy (oci
MO3HAYaAIOThCSl 3 HWXKHIM MpaBuUM 1HJAEKcoM FE), mo mnoBepHyTuid Ha 90
rpaayciB 3a TOAMHHUKOBOIO CTPIJIKOIO HABKOJIO OC1 Z,

17. Cknmactru  IM (MM) reomMeTpUYHOTO MNPUMITHBY TUNY “THIIHADP”
TOBXHHOIO 111 MM 3 IOBUIBHMMHM IHIIMMH HOTO PO3MipamMH Ta OBLILHUM
foro nonoxkeHHssM B cuctemi koopauHaT (CK) uporo mpumituBy (oci
NO3HAYAIOThCAd 3 HW)XKHIM TIpaBuUM 1HJAeKcoM FE), mo mnoBepHyTuid Ha 90
rpayciB MPOTHU TOJIMHHUKOBOI CTPIJIKKA HABKOJIO OC1 Y,

b

K

b

b

b
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19.

20.

21,

22,

23.

24,

25.

26.

. Cknactu IM (MM) reoMeTpu4HOrO MPUMITHBY THUITYy “KOHYC” JOBXKHUHOIO 85
MM 3 JOBUIBHUMHM 1HIIMMH HOTO pO3MipaMu Ta JOBUIBHUM HOTO MOJIOKEHHSM B
cuctemi koopauHaT (CK) mporo mpumiTuBY (OCI MO3HAYAIOTHCS 3 HIDKHIM
npaBuM iHAeKcoM FE), mo mnoBepHyTuid Ha 90 TpagyciB 3a TOAMHHUKOBOIO
CTPIJIKOIO0 HaBKOJIO 0c1 X,

Cxnactu IM (MM) reoMeTpuyHOTO IPUMITHBY THUIY “KOHYC 3 MaKCUMaJIbHUM
niaMeTpoM 85 MM 3 JOBUIBHUMHM 1HITUMU MOTO po3MipaMy Ta JIOBUIBHUM HOTO
noJiokeHHsM B cucteMi koopauHat (CK) 11p0ro npuMiTuBy (0Ci O3HAYAIOTHCS 3
HIDKHIM TpaBUM 1HAEKCcOM FE), mo mnoBepHyTudi Ha 90 rpagyciB mIpoTH
TOJIMHHUKOBOI CTPIJIKKA HABKOJIO OCi Y,

Cknactu IM (MM) reoMeTpu4HOrO MPUMITUBY THUIY “KOHYC™ IOBXHHOIO 35
MM 3 JOBUIBHMMHM 1HIIMMH HOTO po3MipaMH Ta JTOBUIBHUM HOTO TIOJIOKEHHSM B
cuctemi koopauHaT (CK) mporo mpumiTuBY (OCI MO3HAYAIOTHCS 3 HIDKHIM
npaBuM 1HJAeKcoM FE), mo moBepHyTHii Ha 90 rpamgyciB 3a TOJWHHUKOBOIO
CTPIUJIKOFO HABKOJIO OCi Z,

Cxiactu IM (MM) reoMeTpuyHOrO MPUMITUBY TUIY “KOHYC’ MaKCHUMAJIbHUM
niaMmeTpoM 77 MM 3 TOBUIBHUMH IHIIUMHU HOTO PO3MipamMH Ta JTOBUIBHUM HOTO
noJiokeHHsM B cucteMi koopauHat (CK) 11p0ro npuMiTuBy (0Ci TO3HAYAIOTHCS 3
HIDKHIM TpaBUM iHAekcoM FE), mo mnoBepHytuid Ha 90 rpanyciB 3a
TOJMHHUKOBOIO CTPLIKU HABKOJIO OC1 X,

Cximactu IM (MM) reoMeTpuyHOr0 MPUMITUBY TUMY “KOHYC’ ITOBXHHOIO 62
MM 3 JOBUIBHMMH 1HIIMMHU HOTO po3MipamMH Ta JOBUIBHUM HOTr'O MOJIOKEHHSM B
cucteMi koopauHat (CK) mporo mpumiTuBy (OC1 MO3HAYAOTHCS 3 HUXKHIM
npaBuM 1HAEKCOM FE), mo noBepHyTHid Ha 90 rpaayciB mpoTH TOJAMHHHKOBOI
CTPIJIKUA HAaBKOJIO OC1 Y,

Ckmactu IM (MM) reoMeTpryHOrO NMPUMITUBY THUITY “KOHYC” 3 MiHIMaJIbHUM
aiaMeTpoM 55 MM 3 JOBUIBHUMU IHIIMMHU HOTO PO3MIpamMH Ta JOBUIBHUM HOTO
nosioxkeHHsIM B cucteMi koopauHat (CK) nporo npumiTuBy (0Ci O3HAYAKOTHCSA 3
HUKHIM TpaBUM 1HJIEKCcoM FE), mo mnoBepHyTud Ha 90 TpamyciB mpoTH
TOJIMHHUKOBOI CTPIJIKK HABKOJIO OCi Z,

Cximactu IM (MM) reoMeTpuyHOr0 MPUMITUBY TUIY “KOHYC’ IOBXHHOIO 44
MM 3 JOBUJIBHUMH 1HIIMMH HOTO po3MipamMu Ta JIOBUIBHUM HOTO IMOJOKCHHSM B
cucteMi koopauHat (CK) mporo mpumituBy (0CI MO3HAYAIOTHCS 3 HIKHIM
npaBuM iHJeKcoM FE), mo moBepHyTuid Ha 90 rpamyciB MpOTH TOJWHHUKOBOI
CTPIJIKM HaBKOJIO Ocl X,

Ckmactu IM (MM) reoMeTprYHOrO MPUMITUBY THIY “KOHYC” 3 MiHIMaJIbHUM
niametpoM 44 MM 3 JTOBUIBHUMU IHIIMMHU HOTO PO3MipamMH Ta JTOBUIBHUM HOTO
nosioxkeHHsIM B cucteMi koopauHat (CK) nporo npumiTuBy (0Ci O3HAYAKOTHCSA 3
HIDKHIM TpaBUM 1HJAekcoM FE), mo mnoBepHytuit Ha 90 rpagyciB 3a
TOJIMHHUKOBOIO CTP1IKOIO HaBKOJIO OC1 Y,

Cknactu IM (MM) reomMeTpruHOro MPUMITUBY THUITY “KOHYC” 3 MiHIMaJIbHUM
niameTpoM 51 MM 3 MOBITBHUMH IHIIMMHU KOTO PO3MipamMH Ta JOBUIBHUM HOTO
noyioxkeHHsM B cucteMi koopauHat (CK) 115010 mpuMiTHBY (0OCi TO3HAYAIOTHCS 3
HIOKHIM TIpaBUM iHAEKcoM FE), mo mnoBepuytuii Ha 90 rpamyciB 3a
TOJIMHHUKOBOIO CTPUIKOIO HABKOJIO OC1 Zg,



27. Cxnactu IM (MM) reoMeTpruHOTO NPUMITUBY THITY “KOHYC 3 MaKCUMaJIbHUM
aiameTpoM 121 MM 3 JOBUIBHUMH 1HIIUMHU HOTO PO3MIpaMHU Ta JAOBIIBHUM HOTO
nosioxkeHHsM B cucteMi koopauHat (CK) 115010 mpuMiTHBY (0CI TO3HAYAIOTHCS 3
HIDKHIM TpaBUM 1HAEKcOM FE), mo mnoBepHytudi Ha 90 rpagyciB mIpoTH
TOJIMHHUKOBOI CTPUJIKM HABKOJIO OCl Xg.

28. Cknactu IM (MM) reoMeTpu4HOro MpUMITUBY TUIY “mapaJeJeninen’ 3
HAaWMEHIIIUM PO3MiIpOM OJHI€T 13 CTOpiH 44 MM 3 JTOBUIBHUMHU 1HIIUMHU HOTO
po3MipaMu Ta JOBUIBHHM HOTO MOJOKEeHHSIM B cucTemi koopauHaT (CK)
IIOT'O MPHUMITHUBY (OCI MO3HAYAIOTHCS 3 HWKHIM IPaBUM 1HJEKCOM E), 110
noBepHyTuH Ha 90 rpagayciB 3a TOJUHHUKOBOIO CTPIIIKOKO HABKOJIO OCi Y

29. Cxnactu IM (MM) reomMeTprdHOro MpUMITUBY THUMY ‘‘Tapajieneminen’ 3
HaWOLIBIINM PO3MIPOM OJHIET 13 CTOPIH 99 MM 3 NOBUIBHUMHM THITUMHU HOTO
po3MipaMHu Ta JOBUIBHMM HOro mojoxkeHHAM B cuctemi koopauHaT (CK)
I[LOTO MPUMITUBY (OC1 TTO3HAYAIOTHCA 3 HUXKHIM MPaBUM 1HACKCOM E), 110
noBepHyTui Ha 90 rpaayciB MPOTH TOJUHHUKOBOI CTPIJIKK HABKOJIO OC1 Zg,

30. Cxnactu IM (MM) reoMeTpUYHOTO MPUMITHBY THUIYy ‘‘Tapaineinemninesn’ 3
BEPTUKAJILHUM PO3MIPOM OJIHI€T 13 CTOpiH 88 MM 3 JIOBUIBHUMH IHIIUMH
Horo posmipamMu Ta JOBUIBHUM HOTO IMOJOXKEHHSM B CHUCTEM1 KOOPAMHAT
(CK) uporo mpumMiTHBY (0Ci TIO3HAYAIOTHCS 3 HUKHIM IPAaBUM iHACKCOM E),
1o noeepHyTHl Ha 90 rpagyciB 3a TOAMHHUKOBOK CTPUIKOK HABKOJO OCI
XE.

31. Cxnactu IM (MM) reoMeTpu4HOro MPUMITUBY TUMY ‘‘Hapaineinemninesn’ 3
HAaWMEHIIUM TOPHU30HTAIBHUM PO3MIPOM OfHI€T 13 cTopiH 44 MM 3
JTOBUIBHUMH 1HIIUMH HOTO po3MipaMHu Ta JOBUIBHHUM HOTO MOJIOKEHHSM B
cucteMmi koopauHat (CK) 1iporo npumituBy (0OC1 MO3HAYAIOTHCS 3 HUKHIM
npaBuM 1HJeKcoM E), mo noBepHyTri Ha 90 rpaayciB mpoTH TOAMHHUKOBOT
CTPIJIKM HaBKOJIO OCl Y,

32. Cxnactu IM (MM) reoMeTpu4yHOro MPUMITUBY THUIY ‘‘mapaneinemninesn’ 3
HaOUTBIIUM PO3MIPOM OJHIET 13 CTOPIH 44 MM 3 JOBUJIBHUMHM 1HIIUMH HOTO
po3MipamMu Ta JOBLILHUM HOTO TOJIOKEHHSIM B cucTeMi koopauHat (CK)
IbOr0 MPUMITUBY (OC1 TTO3HAYAIOTHCSA 3 HIDKHIM MPaBUM 1HACKCOM E), 110
noBepHyTui Ha 90 TpaayciB 3a TOJUMHHUKOBOIO CTPUIKOO HABKOJIO OCl X,

33. Cxiactu IM (MM) reoMeTpuyHOr0o MPUMITHUBY TUIY ‘“‘Tlapanenemninen’ 3
HalMEHILIMM PO3MIpOM OJHIET 13 CTOPiH 44 MM 3 JOBUIBHUMU IHIIUMHU HOTO
po3MipaMu Ta JOBUIBHMM MO0 MOjoKeHHAM B cuctemi koopauHaT (CK)
IILOTO MPHUMITUBY (OC1 TTO3HAYAIOTHCA 3 HUXKHIM MPaBUM 1HACKCOM E), 110
noBepHyTHii Ha 90 rpaayciB MPOTH TOAMHHUKOBOT CTPUTKH HaBKOJIO OC1 Zg,

34. Cxnactu IM (MM) reoMeTpu4YHOrO MPUMITUBY THUIY ‘‘mapanernemninesn’ 3
HaWOUIBIIIMM PO3MIPOM OAHIET 13 CTOPIH 33 MM 3 TOBITLHUMU 1HIIUMH HOTO
po3MipaMu Ta JOBUIBHMM HOTO MOJOXXKEeHHSM B cucteMmi koopaunat (CK)
IIOTO MPUMITHUBY (OC1 TTO3HAYAIOTHCS 3 HIDKHIM MPaBUM 1HJAEKCOM FE), 110
noBepHyTui Ha 90 rpaayciB 3a TOJUHHUKOBOIO CTPUIKOK HABKOJIO OCl X,

35. Ckmactu IM (MM) reomeTpuyHOro MPUMITUBY TUMY ‘‘Tlapaielnemninen’ 3
HalMEHIIUM PO3MIPOM OAHIET 13 CTOPiH 44 MM 3 TOBUIBHUMHM THIIMMH HOTO
po3MipaMu Ta JOBUIBHUM HOro mosioxeHHsM B cuctemi koopauHaT (CK)



IIOTO MPUMITUBY (OCI MMO3HAYAIOTHCS 3 HUKHIM TIpaBUM 1HAEKCOM E), 110
noBepHyTHi Ha 90 TpaayciB MPOTU TOAMHHUKOBOI CTPLIIKKA HABKOJO Oci Y,

YBAT'A! 1. Homep BapianTa iHAMBIIYyaJIbHOTO 3aBJAaHHS BIAMOBIJAa€E HOMEPY, IO
BUITAIKOBUM YHWHOM OTPHMAHO 3a TEHEPAaTOPOM BHUMAJKOBUX YHCET B
JIEHb TIPOBEICHHS 3aHSTT.

2. Tepmin BUKOHAHHA POOOTH - MAKCHMyM JI0 HACTYITHOTO MPaKTUYHOTO
3aHSITTS.

3. Homep BapiaHTa MpakTUYHOTO 3aBJaHHS 2 € HOMEPOM BapiaHTa IS

BUKOHAHHSI BCIX HACTYITHUX MPAKTUYHUX 3AHSTh.

4, 3BITH MOJ0 BHUKOHAHOI
MIpe3CHTAaTUBHUM Matepian, 3 HapdanbHOi auciuiuiing [IT B AB
BHCHJIATH Ha MOIO €JICKTPOHHY aapecy Kiril va@yahoo.com

Crmcok ctyaeHTiB rp. AT-27M Ta BapiaHTH 1H. 3aBJaHHS

el

Ta

IHIIUX ~ PoOiIT,

BKJIIOYarO4n

JUTSl BAKOHAHHS MTPAKTUYHOTO 3aBaaHHs No2+3

1 | AHTUITIYK Bitanii 7

2 | beszbopoios €Brexin 14
3 |bonmap Muxaiino 1

4 | byonuk Maxkcum 29
5 |T'opbantok Jmutpo 22
6 |['ymentok Pycnan 11
7 | Amutpyxk AHppiit 18
8 | dy6enn Muxaitsio 21
9 |Kazakos Onexcanap 23
10 | Kam3anakoB Kocrautun 35
11 | KammypeHko borpan 33



mailto:kiril_va@yahoo.com

12 | Kipiuenko Onekcanap 17
13 | Knimuyk Cepriii 25
14 | KoBanbuyk Onexkcanap 10
15| Konecuuk AHZpIH 8
16 | Kosomiernnp Poman 3
17 | Kononuyk Omner 34
18| Kopes bornan 13
19 | M’sHiBChKUH Biramiii 2
20 | Makcumuyk Tersna 4
21 | MatBiiiuyk IBan 6
22 | Onydpituyk Omnexcii 5
23| [Tamiit Onekcanjip 20
24 | TlacTymeHko Bnanucnas 16
25 | [Teperyna Jimutpo 24
26 | [TerpoBud ['ennamii 26
27 | TToxnsaueHko Onekcanap 27
28 | CamoliieHKO bornan 15
29 | CTpenb4eHKo Irop 31
30 | Cymumbkuit AHJpiii 12




31| YmaniBceknit Cepriii 9

32 | Yymax IBan 30
33| [lanpan Januno 19
34 | SnimeBcrkuit Opiit 32

2.4. 3micT 3BiTY BUKOHAHHS IPAKTHUYHOI po6oTH Ne2

1. Ha3zBa npakTU4HO1 pOOOTH.

N

. Meta poboTn.
3. KopoTki TeopeTuyHi BiJOMOCTI MO0 T€OPii KBATEPHIOHIB Ta T€OMETPUUHUX
MIPUMITHBIB.
4, 3MiCT 1HIMBIAYaJIbHOTO 3aBJaHHS 13 BKa3aHHAM MOro BapiaHTa Ta MOro
BUKOHAHHS.
. OTpuMaHuil pe3yabTaT BUKOHAHHS POOOTH.
. BucHOBKM.

o O1
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