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n p a K T H H H a  p o S o T a  N »3 
M o g e ^ ro B a H H H  6 e3 n o m y K O B H x  K o p e .iH ^ H H o - iH T e p ^ e p o M e T p H H H H x  

p a g i o n e . i e H r a T o p iB  3 2 -e^ eM e H T H o ro  A P

M e T a .  HaBHHTHCb n p o B o g u T u  g o c n ig * e H H a  x ap aK T ep u cT u K  n p u c T p o iB  

n ac u B H o i p a g i o n o K a ^ i  m n a x o M  M ogenroB aH H a.

K o p O T K i T eO peTH H H i BigOMOCTi
A H an i3  g * e p e n  n iT e p a T y p u  noK a3aB , ^ o  b ocTaH Hi p o K u  Bce 

G in b m o ro  3acT ocyB aH H a 3 H ax o g u T b  K o p en a ^M H o -iH T ep ^ e p o M eT p u H H e 
p a g io n e n e H ry B a H H a , ^ o  n p o B o g u T b c a  m n a x o M  n a c o B o i K o p e n a ^ M H o i 
iH T e p ^ e p o M e T p ii K 0M nneK cH ux H a n p y r  c u rH a n iB  g n a  K 0 * H 0 i n a p u  aHTeHu 
3 n o g a n b m u M  oG poG neH H aM  BUMipiB Ta o^H W B aH H aM  n e n e H ra  [ 6 - 8 ] .  

O y H ^ i a  B3aeM Hoi K o p e n a ^ i ,  ^ o  x a p a K T e p u 3 y e  CTyniHb CTaTucTUHHoro 
B3aeM 03B’a3K y M i*  npuH H aTH M u c u rH a n a M u , B u 3 H an aeT b ca  3 a  g o n o M o ro ro  
K o p en a T o p a , o c h o b h u m u  C K nagoB uM u a K o ro  e  n e p e M H o ^ y B a n  m u t t € b u x  
3H aneH b H a n p y r  g B o x  c u rH a n iB  Ta, m gK nroneH uM  g o  M oro B u x o g y  

iH T erp aT o p , aKuM y c e p e g H ro e  oT puM aH e 3H aneH H a H a n p y ru .
C y n a c m  K0p e n a ^ M H 0- iH T e p $ e p 0MeTpuHHi p a g io n e n e H r a T o p u  

3a3B unaM  B uK opucT oB yroT b H epyxoM i aHTeHu.
^ n a  c T a ^ 0H ap H u x  i M oG inbH ux CTaH^M  p ag io M o H iT o p u H ry  

H aM G inbm oro  n o m u p e H H a  b gaH uM  n a c  H aG yna cx eM a 3 gB oM a K aH anaM u 
npuM oM y. C T pyK T ypH a cx eM a T aK o ro  K o p e n a ^ M H o ro  iH T e p ^ e p o M e T p a  
n p eg c T a B n e H a  Ha p u c .  3 .1  [7 ].

O c h o b h u m u  M oro  eneM eH TaM u e: aHTeHHa pem iT K a, aHTeHHuM 
KoM yTaTop, gB 0KaHanbHuM  KorepeH TH uM  p a g io n p u M M an , GnoK a H a n o ro -  
^ u ^ p o B o i  oG poG Ku, ^ o  c K n a g ae T b c a  3 gB 0x  A U n  Ta G noKy ^ u $ p 0B0^0 

oG poG neH H a cu rH a n iB  (U ,O C ). ^B oK aH anbH uM  npuM M an M ae gB a B x o g u : 
n ep m u M  H a3uB aTuM eM 0 cu rH an b H u M , g p y ru M  -  on o p H u M . AHTeHHuM 

KoM yTaTop n o c n ig o B H o  m g K n ro n a e  g o  B xogiB  gB o K aH an b H o ro  npuM M ana 
n a p u  eneM eHTiB A P , B u G u p a m  3 r ig H 0  a n ro p u T M y  n en eH ry B aH H a. ^ n a
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3 a6 e3 n en eH H fl K o r e p e f f r a o r o  npHHOM y c n r a a m B  H a 3M im yB an i o 6 o x  

KaHaniB npHHOM y n o g a e T b c a  o g H a  i T a ^  BHCOKOHacTOTHa H a n p y ra ,  ^ o 
^ op M y eT b ca  CHHTe3aTOpOM nacTOT.

iH T ep^epO M eT p  3 ^H$pOBHM  npH H M aneM , H H cno K orepeH TH H x 
KaHaniB a K o ro  piB H e H H cny am eH H H x  eneM eHTiB (A E ) ,  p e a n i3 y e  
M OHoiM ny^tCHHH M eTog n en eH ry B aH H a. TaKHH n en e H ra T O p  3 a 6 e 3 n e n y e  

H a f tó m b m y  m BHgKicTb oÓHHcneHHa n e n e H riB , a n e  CKnagHHH, g o p o r a f t  y  
BHroTOB^eHHi i H anam TyB aH H i. B a^nH B H M  3aBgaHHaM , aK e H eo6xigH O  
BHpimHTH b M 0H 0iM ny^bC H 0M y n en e H ra T O p i, e  BHKOHaHHa BHMorH 
igeHTHHHOCTi aM nniTygHO-HacTOTHHx i $a3OHacTOTHHx xapaKTepHCTHK 
npH H M anbH H x KaHaniB. 3BHHaftHO ^  3aB gaH H a B H p im y eT b ca  m n a x o M  
n e p io g H H H o ro  K am ópyB aH H a 3 a  g o n o M o ro ro  TecTOBOrO 3 O H g y ro n o ro  
C H ra a n y  HeBenHKOi n o iy ^ H O C T i, ^ o  n o g a e T b c a  B npH H M anbH i K a H a ra .

P h c .  3 .1  -  C T pyK T ypH a cx eM a gB O K aH anbH oro K O p e n ^ if tH O - 
iH T ep^epO M eT pH H H oro  p a g io n e n e H r a r o p a  3 H ep y x o M o ro  a m e H H o ro

CHCTeMoro
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O cH oBH i $ y H K ^ i  gB o K aH an b H o ro  npuM M ana: nepeT B opeH H a 
nacT O Tu p a g io c u r H a n y ,  ^ o  npuM M aeT bca, i n ep B u H H a ^ i n b T p a ^ a  n o  
noG iH H ux K aH anax  npuM oM y, t o Gt o  $ y H ^ i a  n ig ro T o B K u  np u M H aT o ro  
p a g io c u r H a n y  g o  n ep eT B o p eH H a b ^ u $ p o B u M  B u rn a g .

y  G n o ^  a H a n o r o ^ u $ p o B o i  oG poG K u B uK oH yroTbca ocHoBHi 
o G n u cn ro B an b H i o n e p a ^ i  n o  a n ro p u T M y  ^ u $ p o B o i  oG poG Ku. n e p c o H a n b H a  
E O M , ^ o  B x o g u T b  g o  cK n a g y  iH T e p ^ e p o M e T p a , B uK oH ye ^ y H ^ i i  
K epyB aH H a, oG n u cn eH H a , a  T a K o *  3giM cH roe B ig o G p a * eH H a  pe3ynbT aT iB .

^ p u H ^ u ^  po G o T u  iH T e p ^ e p o M e T p a  ocHoBaHuM  Ha nopiB H aH H i $ a 3  
n o n a  b n p o c T o p o B o  p o 3 H e c e H u x  T0HKax 3 M eToro Bu3HaHeHHa o p ie H T a ^ i  
n o B ep x H i p iB H ux  $ a 3 ,  0gH 03H aH H 0 n o B ’a 3 a H o i 3 H anpaM oM  n o m u p e H H a  
Big A P B . 3G in b m eH H a K inbK ocTi n p o c T o p o B o  p o 3 H e c e H u x  n a p  t o h o k ,  ^ o  
B igp i3H aroT bca  M i*  coG oro  B igcraH H ro  « p o 3 H eceH H a»  aG o G a3oro i 

KyToBoro o p i e r n ^ i e r o  b n p o c T o p i , g o 3 B o n a e  3 G in b m u T u  iH ^ o p M a ^ r o  n p o  
cT pyK T ypy x B u n i, ^ o  npuM M aeT bca, i B ig n o B ig H o  m g B u ^ u T u  aK icTb 

^opM yB aH H a K yT oB oro  n p o c T o p o B o ro  cn eK T p a p a g io c u r H a n y .  A E , ^ o  e 
gaTH uK aM u n o n a ,  p o 3 T am o B y ro T b ca , aK n p a B u n o , b n n o ^ u r n  
n en eH ry B aH H a (a3uM yT H oi n n o ^ u H u ) ,  ^ o  n 0 B ’a3 aH 0  3 M0* n u B 0cTaM u 
TexH iH H oi p e a n i 3 a ^ i  igeH T uH H ux $ a 3 0 B u x  ^ r n p i B  K 0 * H 0 r0  A E . A n a
3aG e3neneH H a 0gH 03H aH H 0cri n en eH ry B aH H a b K pyroBiM  30Hi H eoG xigH 0 
M aTu npuHaM M Hi T p u  A E , p o 3 T am o B aH u x  b n n o ^ u r n  neneH ryB aH H a.

B p a x o B y ro n u  H eoG xigH icT b cKaHyBaHHa b M e * a x  360° 3 ogH aK oB oro 

aK icTro BuM iproB aH b, A P  noB uH H a G yTu cuM eT puH H oro ^ o g o  i i  $ a 3 0 B 0 ro  
^ m p y .  A o  cuM eT puH H ux n n o c K u x  A P  B ig H o caT b ca  eKBigucTaHTHi o g H o - 
Ta G ara T O K in b ^ B i A P  3 ^ m p a n b H u M  aHTeHHuM eneM eH ToM  aG o Ge3 

H b o ro  [7 ].
P a g io n e n e H ry B a H H a  n p o B o g u T b c a  3 a  MaKcuM yM oM  B3aeM Hoi 

K o p e n a ^ M H o i ^ y H ^ i i ,  ^ o  G yge  K o n u  p i 3 H u ^  At H acy n o m u p e H H a  

c u rH a n iB  Big A P B  g o  oG o x  aHTeH K oM neH cyeT bca H acoM  T  m  

p e ry n b o B a H o i n im i  3aTpuM K u.
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TaKHM HHHOM, 3 a  O ^H eH H M  HHCnOBHM 3HaHeHHaM H acy  T jj3 , aK e

M O *H a BH3HaHHTH 3 a  MaKCHManbHHM piBHeM  H a n p y r n  Ha B H xogi 

K o p e n a T o p a  m n a x 0 M  p e ry n ro B a H H a  BpyHHy a 6 o  aBTOMaTHHHO H acy  n im i  
3aTpHMKH, M 0 * H a  BH3HaHHTH KyT d  M i*  HanpaMKOM Ha g P B  i 

HanpaMKOM aHTeHHoi 6a3H  d  i3 BHpa3y:

Ccos d  = ----------- ,
d

g e  c -  m BHgK icTb n o m n p e H H a  en e K T p o M arm T H o ro  B nnpoM m roB aH H a 

y  BinbHOMy n p o c T o p i;

d  -  aHTeHHa 6 a3 a ;

T J3 -  o ^ H K a  3H aneH H a H acy  3aTpHMKH n o m n p e H H a  c n r a a n iB  Big 

g * e p e n a  g o  gBOx aHTeH.
H egoniK O M  K o p en a ^ H H O -iH T e p ^ e p o M e T p n H H o ro  n e n e H ra T o p a  3 

gBOKaHanbHHM npnnM aH eM  nopiB H aH O  3 6araT0K aH anbH H M  BapiaHTOM e 
6 m b m n n  H ac o6H H cneH H a n e n e H riB  ( n p n  3a6e3neH eH H i 0gH aK 0B 0i 
iH cTpyM eH T anbH oi TOHHocri i H yT nH B ocri). n p o T e  H ac p e a K ^ i  (m B H gK ogia  

n en e H ry B aH H a) gB O K aH anbH oro  n e n e H ra T o p a , aK  n p a B n n o , B H aB naeT bca 
^ . h kom  npH H HaTHoro.

n o n in m e H H a  o c h o b h h x  x a p a K T e p n c ra K  K 0 p e n a ^ H H 0 -  

iH T ep ^ep o M eT p H H H o ro  n e n e H ra T o p a  M 0 * e  6yTH  g o ca rH y T O  m n a x 0 M  
3 6 in b m e H H a po3M ipiB  A P  3 B ignoBigH H M  36 inbm eH H aM  H H cna A E . ^  He 
3 a B * g H  p e a n i3 0 B y e T b c a  n o  p a g y  Big0M H x npnH H H , g o  aKH x M 0 * H a  
BigHecTH H eo 6 x ig H ic T b  3a6e3neH eH H a b h c o k o i  m B n g K o c ri o r a a g y  
n p o c T o p y  n p n  K pyr0B 0M y cKaHyBaHHi, H aaBH icTb o 6 M e * e H b  Ha M aco- 
ra6apH T H i xapaK T epncT H K n p a g io c n c r e M n  i T .g . y  3B’a3K y 3 ^ m  BHHHKae 
3aB gaH H a o nT H M anbH oro  p o 3 M i^ e H H a  o 6 M e * e H o i K m b K o cri A E , ^ 0  

g 0 3 B 0 n a e  OTpHMaTH M aKcHM anbHy iH ^ o p M a ^ r o  n p o  c rp y K T y p y  n o n a  b 
p03KpHBi aHTeHH. ^ n a  K o p e n a ^ H H o r o  i f f r e p ^ e p o M e T p a  onTH M anbH e 
p 0 3 M i^ e H H a  A E  Ha n n o ^ n m  noBHHHe 3a6e3neH yB aT H , n o - n e p m e ,  
^opM yB aH H a M aK cnM anbH oro  H H cna n e n e H r a ^ H H n x  n a p  3 pi3HHMH
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G a3aM u; n o - g p y r e ,  p i3H y  KyT0By o p i e r n ^ i r o  n e n e H ra ^ M H u x  n a p  3 
ogH aK oB uM u G a3aM u; n o -T p e T e , 3M iHa Ga3 n e n e H ra ^ M H u x  n a p  3 

ogH aK oB oro K yToBoro o p i e r n ^ i e r o .
B  p a g i  B unagK iB  B uH uK ae H eoG xigH icT b p a g io n e n e H ry B a H H a  3 

G in b m o ro  ToHHicTro oG ’eKTiB, p ag ioB unpoM iH roB aH H a a K u x  M ae m yM 0BuM 
xap aK T ep . A o  n o g iG H u x  oG ’eKTiB B ig H o caT b ca , H a n p u K n a g , c u r H a n u  i3 
cT puG K onogiG H oro  3M iHoro H acToTu, m yM 0Bi 3 a B a g u , c u r H a n u  3 niHiMHoro 
H acToTH oro M o g y n a ^ e r o  i m u p o K o cM y ro B i n ce B g o B u n ag K o B i c u rH a n u . B  
T aK ux B u n a g K ax , B uK opucT oB yroH u K o p en a^M H o -iH T ep ^ep o M eT p u H H u M  
p a g io n e n e H ra T o p  3 g o c u T b  B enuK oro  aHTeHHoro G a3oro, M 0 * H a  g o c a r T u  
B ucoK oi H yTnuB ocTi i T oH H ocri p a g io n e n e H ry B a H H a . n p u  ^ 0 M y ,  3aB gaK u 
T0M y, ^ o  $ y H ^ i a  B3aeM Hoi K o p e n a ^ i  g n a  c u rH a n iB  m y M o B o ro  

x ap a K T ep y  m o h o to h h o  3M eH m yeT bca n p u  3G inbm eH H i A t , A C  

K 0 p e n a ^ M H 0 -iH T e p $ e p 0 M e T p u H H 0 r0  p a g io n e n e H ra T o p a  B u aB n aeT b ca  
0gH 03H aH H 0ro i GiHHi n en ro c T K u  b HiM B igcyTH i. A H TeH u A 1  Ta A 2  M 0 * y T b  
M aTu aK  K p y ro B y  A C  TaK i ro c T p y . B  ocTaH H boM y B u n ag K y  g n a  
3aG e3neH eH H a cn igK yB aH H a 3 a  g * e p e n o M  p ag ioB unpoM iH roB aH H a noB uH H o 
G yTu n ep eg G aH eH o  c u h x p o h h u m  n o B o p o T  A C .

B a * n u B e  3HaHeHHa n p u  n o G y g o B i K o p e n a ^ M H o - 
iH T ep ^ e p o M eT p u H H u x  3acoG iB  p a g io n e n e H ry B a H H a  e  p e a n i 3 a ^ a  

H eoG xigH o i T oH H ocri, ^ o  B n n u B ae  Ha ix  m B u g K o g iro  Ta an a p a T y p H i 
B uT paT u.

O T * e  b ^ n o M y  K o p e n a ^ M H i iH T e p ^ e p o M e T p u  Ha c b o ro g H i e 
H aM nepcneK TuB H im i c e p e g  p a g io n e n e H ra T o p H u x  c u c re M , ^ o  3yM 0B neH 0 
ixH iM u H acT ynH uM u c y r re B u M u  n e p e B a ra M u  [6 ,7 ]:

-  aK icH e p a g io n e n e H ry B a H H a  npaK TuH H o G y g b -a K u x  B ugiB  
p a g io c u rH a n iB , y  T0M y H u cn i, m u p o K o c M y ro B u x  3i cK nagH uM u B ugaM u 
M o g y n a ^ i ;

-  M o * n u B ic T b  oG poG neH H a Ta po3pi3H eH H a ogH oH acH o g B o x  aGo 
g eK in b K 0 x  c u rH a n iB  b ogH oM y H acroT H oM y K aH ani, np u H 0 M y  aK 
K orepeH T H ux  (y  n p o ^ c i  npuM M aH Ha G araT o n p o M eH eB o ro  
B unpoM iH roB aH H a o g H o ro  M T o ro  *  A P B ) , TaK i H eK orepeH T H ux (y  n p o ^ c i
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no îTexHiKa

MIHICTEPCTBO OCBITH I HAyKH yKPAIHH 
flEP^ABHHH yHIBEPCHTET «WWT0MWPCKKA 

n0^ITEXHIKA»
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npH HM aHHa p a g io c u r a a n iB  B ig g eK in b K 0 x  f lP B ,  cn eK T p u  aKHx 
n ep e K p  H B aroT bca);

-  H aaBH icTb e^eKTHBH Hx M eTogiB 3M eH m eH H a iH cTpyM eH TanbH H x 
n o x u 6 o K , 3yM 0B neH H x B3aeMHHM BnnHBOM aHTeHHHx eneM eHTiB i 
M ic ^ B H x  yMOB, aK i M 0 * y T b  B paxoB yB aT H ca g n a  6 y g b -aK H x  THniB 
aHTeHHHx pem iTOK;

-  B igcyT H icT b o 6 M e * e H b  H a K O H ^ ir y p a ^ r o  A P  p a g io n e n e H ra T o p a , 
^ o  g 0 3 B 0 n a e  3acT 0c0B yB aTH  cK nagH i pem iTK H  3 m u p o K o ro  30H 0ro 

0gH 03H aH H 0r0  p a g io n e n e H ry B a H H a  i b h c o k o w  p03pi3H W B anbH 0ro  
3gaTH icTro aK y  ro p ro o H T a n b m H , TaK i y  BepTHKanbHiH n n o ^ H H a x ;

-  6 in b m a , H i*  y  $ a3 0 B H x  p a g io n e n e H ra T o p iB , criH K icT b g o  B nnuB y  
K orepeH TH H x p a g io 3 a B a g  i 3aB ag  y  cyM icHOM y K a ra n i .

K piM  n e p e p a x o B a H H x  n e p e B a r ,  K o p e n ^ iH m  iH T e p ^ e p o M e T p u  
g o n y cK a ro T b  n o m u p e H e  3acT 0cyB aH H a M eTogiB ^ H $ p 0 B 0 ^ 0  o 6 p o 6 n e H H a  
c u r a a n iB  Ha B cix  c T a g ia x  BH3HaHeHHa n e n e H ry .

OcHOBHi H egoniK H  K o p e n a ^ H H H x  iH T ep^epoM eT piB :

-  cK nagH icT b  p e a n i 3 a ^ i ,  ^ 0  BHKnHKaHa gBOKaHanbHHM 
npHHM aHHaM  c u r a a n iB ,  B H acnigoK  H o ro  BHHHKae H eo 6 x ig H icT b  
KOHcTpyroBaHHa c n e ^ a n b H H x  m u p o K o cM y ro B H x  gB0K aH anbH H x 
pagionpH H M aH iB  a 6 o  g o p o 6 n e H H a  icH yroH H x;

-  H eo 6 x ig H ic T b  3a6e3neH eH H a b p a g io n p u H M a n b H u x  K aH anax  
pagionpH H M aH iB  aK 0 M 0 ra  6 in b m o i igeHTHHHocTi K0M nneKcHHx 
K o e ^ i ^ e m i B  n e p e g a H i;

-  HenoBHHH, nopiB H aH O  3 aM nniTygHHM H p a g io n e n e H ra T o p a M H  3 

By3bK0ro g C ,  3axH cT  Big K orepeH TH H x p a g io 3 a B a g  i 3aB ag  y  cyM icHOM y 
K aH ani;

-  BHcoKa o6H H cnroB anbH a cK nagH icT b  i b p e3 y n b T aT i HH3bKa 
m B H gK ogia  a 6 o  BenHKi a n a p a T y p H i BHTpaTH, t o 6 t o  H eo 6 x ig H icT b  g n a  
TOHHOi o ^ h k h  3aTpHMKH b peanbH O M y M acm T a6 i H acy  b h k o p HcTaHHa 
6 a raT 0 K aH an b H 0 i K o p e n a ^ H H o i cucTeM H  o 6 p o 6 k h  iH ^ o p M a ^ i .
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X ig  BHKOHaHHH p o S o T H
1. B ig K p u T u  M a th C a d  M o g e n b  6 e 3 n 0 m y K 0 B 0 r0  K o p e n a ^ H H o -  

iH T ep ^ep o M eT p H H H o ro  n e n e H ra T o p a  3 gB oeneM eH T H oro aHTeHHoro 
p em iT K oro .

2 . 3 a g a T u  nonaTKOBi gaH i g o c n ig * e H H a  -  H anpaM oK  (KyT) n p u x o g y  

p a g io c u r H a n y  ! ,  B e n u n u H y  aHTeHHoi 6 a 3 u  ba, p u c .  3 .2 .
<a  M athcad -  {flucnepc 0 .75M ru 500M 0.25m - 65536p,mcd] 

jo l © ań/i flpaBKa Bufl BcraBurrb O opiuaT HncTpyMenTbi CuMBO/iuica O ich o  floM om b

□ ' i ^ y  a a y |  i  ^ a S B  =  fe iS> □  1 iooh -ii ® S  #  f f  a? en «g lt?
[:::] X'1 M n' n' *...» ii i & [lij'

Normal v Arial ^ 10_ v J  B I  n a  »  =  := •= • = ■  = - . «  ( i  j f  rfy

H  Ąf 0;;] *■ l i  < i  £  * i

1 . 3 a jacM O  n o n aT K o e i y m o b h

3aaaeMo KyT npHxony pajjocHiHaiy b MeacaxBiaO ao 180°

W =  ™

IIepeB04HM0  rpa^ycH BpaaiaHH

„ ( '̂grad'
rad  •= ®rad = 1-2217180

3aaaeMO atrreHHy oazy. m: 

ba :=  0.25

3ajaeM O  k o h cTBHry m em iK ocT i CBiTJia. m/ c : 

c := 299792458

O ip H M y eM O  3Ha*ieH H a 3aTpHMKH. m o  B ijn o B i^ a e  u h m  n o n a t k o e h m  j a m iM . c :

ba cos(6rad) -10 
r : = ------------------ r =  2.8521x 10

P u c .  3 .2  -  n o n aT K o B i yM oB u neneH ryB aH H a

3. 3 a g a T u  n ap a M e T p u  c u rH an iB  1 Ta 2  p ag ioK aH an iB  S (t) ,  p u c .  3 .3 .
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Phc 1 .3oópa»ceHHfi nepiuoro cwriEwy

P h c . 3 .3  -  n a p a M e T p u  c u r a a n iB

4 . 3agaT H  n a p a M e T p u  ^ H $ p 0 B 0 ^ 0  o 6 p o 6 n e H H a  (g H C K p eT H 3 a^ i) -  

HacTOTy g u c K p e T H 3 a ^ i F d , K inbKicTb H a 6 p a H u x  BigniK iB N , BiKOHHi 

^ y H ^ i i  Wk , Ha aK i MH0* a T b c a  M acuBH BigniK iB npuH H aT H x 

pagioB H npoM iH W B aH b g n a  n o g a n b m o r o  c n e K T p a n b H o ro  aH an i3 y  3a 
g o n o M o ro ro  f f lB u g K o ro  n epeT B opeH H a O y p ’e  ( f f l n O )  ( F F T )  p u c .  3 .4 .
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CnCTeMa ynpaB îHHH HKiCTro BignoBigae ̂ C Ty ISO 9001:2015

0-22.06-
05.02/2/172.00.1/M

/0K6-2021

EKsemmap M  1 ApK 44/31

P h c . 3 .4  -  n a p a M e T p u  c u r a a m B
5. 3agaT H  n a p a M e T p u  H o p M an b H o ro  agH TH B H oro m yM y 

p ag io K aH an iB , p u c .  3 .5 .
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P h c . 3 .5  -  n a p a M e T p u  m yM y

6. 3 agaT H  n a p a M e T p u  f f l n O ,  p u c .  3 .6 .
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P u c .  3 .6  -  n a p a M e T p u  f f l n o
7. B u K o H aT u  K o p e n a ^ H H e  o 6 p o 6 n e H H a  cu rH a n iB  p ag io K aH an iB ,

p u c .  3 .7 .
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P h c . 3 .7  -  n a p a M e T p u  K o p e n ^ iH H o r o  o6po6neH H H

8. BHKOHaTH o ^ H K y  n e n e H ra  6  , Ta n o x u 6 K u  neneH ryB aH H H  a k^  J  vimir 5 J

p i3 H u ^ ro  M i*  3agaHUM  Ta OTpHMaHHM 3HaneHHHM: 6 grad — 6 vimir, p u c .  3 .8 .

noB T opH T H  g o c n ig  3 0  pa3iB  3 a  g o n o M o ro ro  n epepaxyB aH H A  a p K y m a  
MaTKag, K o M 6 rn a ^ a  K naB im  ( C tr l+ F 9 )  Ta B U 3H anuTu C K B  o ^ h k u  
n e n e H ry .
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grad vimirgrad

P u c . 3 .8  -  K o p e n w H H a  6 e 3 n o m y K o B a  o ^ H K a  n e n e H ra
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9. ^ o c n ig u T u  3 a n e * H ic T b  C K B  o ^ h k u  n e n e H ry  B ig H acT y n H u x  
napaM eT piB :

-  9 .1 . H an p a M K y  6 ;

-  9 .2 . H a c r o r u  c u r H a n y  ( 1 0 0 - 3 0 0 0 M ^  3 k p o k o m  1 0 0 );
-  9 .3 . B x ig H o r o  BigHom eHHH c u rH a n  /  m yM , g E ;

-  9 .4 . B e n u n u H a  aHTeHHoi 6 a 3 u  ba;

-  9 .5 . f f lu p u H u  cn eK T p a  c u rH a n y , ^ o  n e n e H ry e T b c a ;
-  9 .6 . T u n y  BiKHa H ac o B o ro  c n e K T p a n b H o ro  aH an i3y .
3 m 1c t  3B iTy. 3BiT noB uH eH  M icTuTu:

1. P e3 y n b T a T u  g o c n ig * e H b .
2 . P e3 y n b T a T u  po3paxyH K iB  Ta B ignoB igH i r p a ^ iK u ,  i'x aH ani3 .

3. 3 p o 6 u T u  b u c h o b k u : n p o  o 6 ’eM BuK oH aH oi p o 6 o T u , n u  g o c a r a e H a  MeTa 
p o 6 o T u , h u  npaK TuH H i p e3 y n b T a T u  c n iB n a n u  3 T eopeT uH H uM u.

K 0 H T p 0 .1 b H i nU TaH H H
1. 3aBgaHHA n ac u B H o i p a g i o n o K a ^ i  i M eT ogu  i i  npoB egeH H A

2 . M e T o g u  n o m y K y  p a g io en e K T p o H H u x  3 ac o 6 iB  n o  HacToTi i 
H anpaM K y

3. M e T o g u  BuM iproBaHHA H aco B u x  i H acT oTH ux napaM eT piB  
B unpoM iH roB aH b

4 . ^ p u H ^ u ^ u  n o 6 y g o B u  M oH o iM n y n b cH u x  n e n e H ra T o p iB
5. ^ u ^ p o B i  K o p e n ^ rn H o - iH T e p ^ e p o M e T p u H H i M oH oiM nynbcH i 

n e n e H ra T o p u  .
6 . ^ u $ p o B i  S D R -n p u H M a n i i ix  3acTocyBaH H H  a n a p a T y p u  n ac u B H o i 

n o K a ^ i
7. A H an i3  T oH H ocri i m B u g K o g ii 3 ac o 6 iB  n ac u B H o i n o K a ^ i
8. ^ k  n e p e B e c T u  K o e ^ i^ e H T  n igcuneH H H  3 pa3iB  b g e ^ u 6 e n u  g E  3 a  

H a n p y ro ro  Ta n o T y * H ic T ro ?
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