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I[HepeamoBa

Y npornoHOBaHOMY ITOCIOHWKY BUKJIaJICHI METOIU PO3B’3yBaHHS 3a-
Jad 31 MIKUTBHOTO KypCy MaTEeMAaTHKH.

Merta nociOHUKa — JOTIOMOTTH Y4YHSM CTapIInX KiaciB Ta adiTy-
pi€HTaM CHCTEMaTHU3yBaTU CBOI 3HAHHS, a TAKOXK O3HAHOMHTHCS 3 Jes-
KUMH METOJaMH{ PO3B’sI3yBaHHS 3a1ad, SKUM Y IIKOJI 3 THX YH iHIIHX
MIPUYHH HE MPUAUISETHCS OCTATHRO yBaru. Tak, HampHUKIaa, HadaraTo
MUPIIC,HIK Y IKUIBHUX IMJIPYYHUKAX, BUKIAJCHO TaKi MUTAHHS,IK
PO3B’s13yBaHHS PIBHSHB BUIUX CTEICHIB, TPUTOHOMETPUYHHX Ta JIOTa-
pUGMIYHUX PIBHSHB, CHCTEM PIBHSHB, 33/1a4i HA KOMOIHAIT TIPOCTOPO-
BHX TiJI Ta 0araro iHIIMX MUTaHb.

[TociOHMK Oye KOPHCHUM SIK YYHSIM 3arajJbHOOCBITHIX KJIACIB, TaK
1 YYHSIM KJIaciB Ta LIKiN i3 MOIIMOJIEHUM BUBYCHHSM MaTEeMaTHKH. 3a-
BISIKA HaOyTHM 3HAHHSM HAIOJETIMBUU YWTa4 HE TUIBKA BIJIMIHHO
CKJIaJie JepkaBHy miacyMmkoBy arectaiito (HIITA) Ta 30BHIIIHE He3a-
nexHe omiHoBaHHsA (3HO), a ¥ «3akmane GyHIaMEHT» JUIsl YCIIITHOTO
HABYAHHS Y BUIIOMY HAaBUYAJIBHOMY 3aKJIa]Ii.

[IporoHOBaHMIA TOCIOHUK CTaHE y MPHUTOAl BYMTEIISM SIK ITiJT 4ac iH-
JTUBIAyaJIbHUX, TaK 1 MiJl 4Yac TPyHOBUX 3aHATh, JO3BOJIUTH HE TiIbKH
MIPOBECTH CHCTEMHE ITOBTOPEHHS IMIKUTFHOTO MaTepiaiy, a # po3IIsIHy-
TH, Y pa3i HEOOX1AHOCT1, OKPEMi TEMH YH PO3IILIH.

[TociOHMK MiCTUTH TEOPETUYHUI MaTepiai(03HaYCHHS, OCHOBHI Ma-
TeMaTtu4Hi (pakTu, TeopeMu, GOpMyIH, TaObIuIll), TPUKIAAA PO3B’A3Y-
BaHHS 3aBIAHb Ta BIPABH Ul CAMOCTIITHOTO BHKOHAHHS. Taka CTpyK-
Typa NmociOHUKa JJ03BOJISIE BUKOPUCTOBYBATH HOT0, HE 3BEPTAIOUHCH 10
MPyYHUKIB.



Sk npanoBaTu 3 NOCIOHUKOM

ITociOHMK CKJIAZAETHCS 13 3aHATE, IKI IIOBHICTIO OXOIUTIOIOTH TEMU:
«IIporpecii», «Texcrosi 3anaui», «[louatku ananizyy, «Ilnanimerpisy,
«CrepeomeTpis» . Llux 3ausaTh — 36. KoxkHe 3aHATTS Ma€ MiAMyHKTH. Y
KO)KHOMY IiIITYHKTI I€TaJIbHO BUKJIAJJCHO OAMH 3 METO/IIB PO3B’ A3yBaHHS
MEBHOTO KJlacy a0 THITy 3a1ad. 3a3BHYai, Ha IOYATKy KOXKHOTO ITij-
MYHKTY IIOJJaHO KOPOTKHUH TEOpeTHYHMI MaTepiall (03HaUeHHS, OCHOBHI
TeopeMH 1 (HOpMYIIN), SKHI HEOOX1THO 3HATH JUTS PO3B’I3yBaHHS 3a/1a4.
IToTiM HaBEeJEHO KOHKPETHI NPHKJIAIM 3 BUKOPUCTAHHAM LBOTO METO-
ny (bopmynu, dhaktu Tomio). Beck 3anaunmii Matepian y3arto i3 Haimo-
MYJISPHIIIOTO MPOTSTOM OCTaHHIX COpOKa POKIB 30ipHUKA 3ajad st
BCTYITHUKIB JIO BHIIMX HABYAIBHUX 3aKiIafiB 3a penakiiiero M.I. Cka-
HaBi (KuiB, «Kannon»,1997 p.). Tomy koxkHa 3a/1ada Ma€ MOTPiHHY HY-
Meparlifo: MepIIe YUCiIo Mo3HaYae HOMEp 3aHATTs, Ipyre — IOPSAKO-
BUI HOMEp 3a/1adi B IIbOMY 3aHSTTI, TpeTe (B Iy)KKax) — HOro HoMep
y mocTtoMy BHJIaHHI 30ipHrKa CkaHaBi 1 rpyIy ckiagHocTi (A, b un B).
VY koxHOMY 3aHATTI € 10—15 BrpaB 11t caMOCTIHHOTO PO3B’SI3yBaHHS,
BIJIMIOBI/JII JIO SIKUX TIOJaHO HANPUKIHIII KHUTH.

[Mpamroroun 3 KHMATOK, YUTa4 MOXKe ab0 BHBYATH YBECH MPOIIOHO-
BaHWI Marepiaj, ab0 BHBYATH JIMIIE Ti PO3IUIH, SKI BIH yBakae Haii-
CKJIQJHIIIMMU (HANPHUKJIAMA, y BUMNAAKY Ie(ilUTy 9acy Ha MiJrOTOBKY
1o JAITA gau 3HO).

% sk ok

UYwuradi, SKi BUKOPUCTOBYIOThH 1HINY CHCTEMY MiJTOTOBKH (HAMpH-
KJ1aJl, TPaLIOTh 3 PENEeTUTOPOM), MOXYTh BHKOPHCTOBYBAaTH KHHTY
SIK JIOBIAKOBU# MOCIOHMK. /)1 IbOTO HATIPUKIHIII KHUATH MOJAHO 3MiCT-
Kknacudikarop, M0 Ja€ 3MOTY YWTAueBl IIBUAKO 3HAUTH METOM, SKUU
WOro LiKaBUTE.

Takox y 10JaTKy MOAQHO BiAMOBIHICT MiX HOMEPaMH PO3B’sI3aHUX
3a/1a4 (3a MPUHIIMIIOM: JIIBOPYY — HOMep y 30ipHuKy CKaHaBi, paBo-
py4 — HOMEp y i KHU3I).



Po3zain 1. Iporpecii

3anammasa 1
ApudmeTnyHa nporpecis
ApudmMeTHyHa nNporpecisi — 1€ MOCTIIOBHICTh, KOXHHUM UIICH
SKOI, MOYMHAIOYU 3 JPYroro, AOPIBHIOE MONEPEIHbOMY UIIEHY,
JIOJTAHOMY 10 OJTHOT'O ¥ TOTO caMoro uucia (1e YUCIIO HA3UBAETHCS
pizHuIEer0 apruGMETHUHOI TPOTpecii).
Ilo3navyenns

a, — TIepUINi WieH; d — PI3HULS; 71 — YUCIIO WICHIB; @, — n-i 4JIeH;
S, =a,+a, +a,+...+a, — cyMa INEPLIUX 1 YICHIB.

Dopmyn
a,=a,+dsa,=a,+d;...;a,,=a,+d; d=a,, 6 —a,
a,=a,+d(n—-1) - dopmyna n-ro unena apupmernu-
HOI1 nmporpecii
a :an+1 +an—1
n 2 ceeoll, fyene sl geeesll, s ene
k xpokis k xpokis
k HKEIO qa =kt
+m=p+gq, 0= 5 s
TO
ne k<n
a,+a,=a,+a,
a, +a 2a,+d(n -1
Sn :¥’n Sn :#.n
2 2

3BHUAHO NpU PO3B’SI3yBaHHI 3aja4 HAa apudMETHUYHY IIPO-
I'Pecito BCl HEBIAOMI BUPaXKAIOTh Uepe3 ¢, 1 d (1 mpu HeoOXiJHOCTI 7).
CxaBIIM piBHSAHHS (YM KiTbKa PIBHSAHB), 3HAXOAMMO I1i BEIMYUHH,
a MOTIM Te, 1[0 HEOOXITHO 3HAWTH B 3aa4i.

KopucHo 3HaTH Take: SKIIO 4YUClIa a, b 1 ¢ € TOCITITOBHUMHU
yjieHaMu apupMeTHIHOI mporpecii, To2b=a+c.




6 Poszoin 1

1. 3naxoosrcenns unenie apugmemuunoi npozpecii,
it piznuui d i yucna unenie n.

3anaua 1.1 (4.004-A).

3HaiiieMo TpH NepIIuX WIeHU da,,d,,d; apudMETHUHOI Mpo-
rpecii, KILOo BIIOMO, 0 @, +4a, +as =—12; a, a, a; =80.

Po3é’azanna.

Ockineku a; =a,+2d, a, =a,+4d, T0 MaeMo
a,+a,+2d+a,+4d=-12, (3a,+6d=-12,
{al (a, +2d)(a, +4d) =80; {al(al+2d)(al+4d)=80;
a,+2d=-4, a,=-4-2d, a,=-4-2d,
{al(—4)(al +4d) =80; {(—4—2d)(—4—2d+4d) =-20; {dz =0.

Toni :
) d'=3; a'=—4-23=-10; a,'=—1043=-7; a,'= 743 = 4
2)d"=-3; a"=-4-2-(-3)=2; a,"=2-3=-1; ¢;"=-1-3=-4

Bionoegios: 1) —10;-7,-4;2)2 ;- 1, 4.
3agaua 1.2 (4.014-A).

Binomo, o npu Oyap-sikoMy 72 cyMa S, WiIeHIB aesikol aprudme-
THYHOI TIPOTpecii BUpaxkaeTbes Gopmyinorn S, =4n” —3n. 3naiitn
TPH NEPIINX YICHH L€l TpOTrpecii.

Po3é’azanns.

3posymino, wo a, =S, =4-1° =3-1=1.0ckineku S, =a, +a,, T0

a,=8,-a,=42>-3.2-1=09.

Toni d=a, —a,=9-1=81a; =a, +d=9+8=17.

Bionogios: 1;9 ; 17.

3anaua 1.3 (4.031-A).

Bimomo, 110 3HAYEHHS BHYTPIMIHIX KYTIB JESKOTO OITYKJIOTO
MHOTOKYTHUKa, HAHMEHIIUH KyT SKOTO MopiBHIOE 120°, yTBOpIO-
I0Th apU(PMETUYHY IMPOTPECiIo 3 piI3HMIICIO 5° . BU3HAUNTH KIJIbKICTh
CTOPIH IIbOTO MHOTOKYTHHKA.

Po3é’azanns.

Hexaii y MHOrOKyTHHUKA 71 cTOpiH (KyTiB). Tomi S, = 180°(n —2).
3 inmoro 0oky (Bpaxosytoun ¢, = 120°; d=5°), maemo
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2a,+d(n-1)  240° +5°(n-1)
= ‘n= n.
! 2 2

Toni :
180° (n—2)=%-n, n ~25n+144=0.

3Bincu n, =16; n, =9.

1) Skmo n = 16, To HAWOLTBIIUH KYT TAKOTO MHOTOKYTHHKA
@, =120° +(16-1)-5° =195° >180°, mo cymepedyuth yMOBi, OC-
KITBKY MHOTOKYTHHUK OITYKJIAH.

2) Slxmo n = 9, To HaKGLTBIMI KYT @, =120° +(9-1)-5° =
=160° < 180° , 10 32JOBOIHHSIE YMOBI.

Bionoeios: 9 cTopiH.

3anaua 1.4 (4.038-b).
Binomo, mo B fesiky apuMeTHYHY MPOTPECiio BXOIATh YWICHN
. . a - .
a,, ia,, Taki, o —% = —1. Yu € uieH 1iei nporpecii, 1o J0piBHIOE
a2m
Hymo? Skuio Tak, To SKUKH HOMEp UbOTO YjieHa?
Pos3é’azanna.
BignosigHo 10 yMOBH, MaeMoO a,, =—da,, id,, +d,, =0. Toxai
a,+d(2n—1)+a,+d(2m-1)=0, 2a,+d(2n+2m-2)=0;
a,+d(n+m-1)=0.
Omnak a, +d(n+m-1)=a,,,. OTxKe, IPOrpecis MiCTUTD WeH,
SIKMM 1opiBHIOE HYIt0. Moro Homep n+m.

Bionoesiov: Tax;n+ m.

3anpaua 1.5 (4.070-B).

Bigomo, 1m0 npu 6yap-aKOMy 72 cymMa TEPIIHX /2 WICHIB JeAKOl
YHCIIOBOI MOCIIOBHOCTI BU3HAYAETHCA (popmyiioro S, =2n° +3n .
3HalTH JecAaTUil wieH M€l IMOCIIIOBHOCTI 1 JOBECTH, IO I
TTOCITITOBHICTD € apUGMETHIHOIO ITPOTPECIETO.

Po3eé’azanns.

Ockineku S, =a,+a,+...+a,,a S, ,

il T S-S

TOILTI :
ay =S,y =Sy = =(2-10° +3-10) - (2-9° +3-9) = 41.

=a,+a,+...+a, +a,,, TO

n+>

a
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PosriistHeMO pi3HULIO ABOX OyIb-IKHUX CYCITHIX UJICHIB i€l
MMOCIITOBHOCTI:

an+1_an :(Sn+1_Sn)_(Sn _Sn—l):SrH—l_z.Sn +S =

n-1"—
=2(n+1)" +3(n+1)-2(2n" +3n) +2(n-1)" +3(n-1)=4

ToGTo, nmocninoBHicTh {a, } — apudmernyHa nporpecis, mpH-
qyomy d=4.

Bionoegios: 41.

3anaua 1.6 (4.075-B).

IMocnimosHicTh uncen 1, 8, 22, 43... Ma€e Ty BIIACTUBICTb, IIIO
PI3HHINI IBOX CYCIOHIX WIEHIB (HACTYITHOTO 1 ITOMEPEIHBOTO)
YTBOPIOIOTH apudmeTnuny nporpecito 7, 14, 21, ... 3uaiiTu HOMep
YJIeHa ITOCIITIOBHOCTI, 1110 JopiBHIOE 35 351.

Po3é’azanns.

[To3HaunMMO YJIEHH ITOCIITOBHOCTI:

x, =1;x, =8; x;=22; x, =43;...; x, =35351.
Tomi

Xy =X =Tixy—x, =725 x,—x;=7-3; ...5x, —x,, =7-(n-1).
JloaaBIiy MOYWICHHO Ii PIBHOCTI, MAEMO

x, =%, =T+7-247-3+.. +7-(n-1),

35351-1=7 (1+2+3+...+ (n—l));

14243 +...+(n—1)=5050.

V niBiif YaCTHHI IILOTO PIBHSHHS cyMa (n — 1) uieHiB apudme-
TUYHOI MPOTPECii:

1+2+3+...+(n—1)=H(Z—l)-(n—l)=n(’;_1).

Toni n* —n—10100=0; n, =101; n, =100 — He NMiAXOAUTH 32
YMOBOIO 3aj1aui, ockinbku n € N. OTxe, unciao 35 351 y manii mo-
cimigoBHocTi € 101-M wieHOM.

Bionoeios: 101.
Bnpasu

1.7 (4.007-A). [MoainuBiny AeB’sITH WieH apupMETHUHOI IIPo-
rpecii Ha ApYruH, y 9acTIl TiCTaIH 5, a MOIUTHBIIN TPUHA IS THI
YJIeH Ha MIOCTUH, Y YacTii Aictaiau 2 1 B octadi 5. 3HAUTH NepIIuii
YJIeH 1 PI3HUITIO TTPOTpecii.



Po3znia 4. [1nanimerpin

3anamma 15
ITpsIMOKYTHHI TPHKYTHHK

Y npsSIMOKYTHOMY TPUKYTHHKY MPUHHSTO MO3HAYATH KATETH
BC = a, AC = b, rinotreny3y AB = c¢. I'octpi kxytu ZBAC = a,
ZCBA = (puc. 61).

B 1. Teopema Ilighazopa

1) Teopema Iligpazopa: y mpsIMOKYTHOMY
TPUKYTHHUKY CyMa KBaJIpaTiB KaTETiB TOPIiB-
B HIOE€ KBaJIPATY TIMOTEHY3H
a’+b* =c>.
a c 2) Teopema, obepuena 00 meopemu
Higaeopa: sxmo B AEIKOMY TPUKYTHUKY
KBaJpaT CTOPOHU JIOPIBHIOE CyMi KBaJpaTiB
JIBOX IHIIMX CTOPiH, TO I€d TPUKYTHUK —
C b A TpSIMOKYTHHMH, NPUYOMY TIPAMHM € KYT,
Puc.61 YTBOPEHHI JBOMA OCTAHHIMU CTOPOHAMH.

3anaua 15.1 (10.001-A) .

Y NpsSMOKYTHOMY TPUKYTHUKY TOYKa JOTHKY BIIHCAHOT'O KOJa
JUTATH TINOTEHY3Y Ha BIAPi3KU 3aBAOBXKH 51 12 cM. 3HaliTH KaTeTH
TPUKYTHHKA.

Po3zé’azanns.

Hexait K, L, M — Touku motuky, Tomi AK=5 cM, KB=12 cm
(puc.62). BL=BK=12 cM, AM=AK=5 cM K OOBXWHH BiIPi3KiB
JTOTUYHUX, MpoBeaeHuX 3 oxHiel Touku. Hexait CM=CL=x (cm).
Tomi AC = AM + MC =5 + x; CB=CL + LB = x + 12. Ockibku
AB=AK+KB=5 +12 =17 cM, TO, BUKOPHUCTOBYIOUYH TEOPEMY
[Tidaropa, maemo

(0]

AB® = AC* +CB’;

4k 17 = (5+2)" +(x+12)’s
x"+17x-60=0.
M BpaxoByroun x>0, MaeMo x =3.
Tomi AC=5+3=8cM,
C L B BC=3+12=15¢cm.

Puc.62 Bionogios: 8115 cm.
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3anaua 15.2 (10.256-b) .

JIOBXKUHM IBOX CTOPIH TOCTPOKYTHOTO TPUKYTHUKA JOPIiB-
10101 13 1 /10 cm. 3HaiiTu JIOBXKUHY TPETHOI CTOPOHU, 3HAIOUH,
IO 1151 CTOPOHA JIOPIBHIOE MTPOBEJICHIN /10 HEel BUCOTI.

Po3é’azanna. A

AB =10 em, AC=\13cm, AK — BucoTa,
AK=BC (puc. 63). OCKUIbKH TPUKYTHUK
FOCTPOKYTHUN, TO Touka K HaJeXKUTh
Bimpisky BC. Ilo3znaunmo

AK=BC=x, BK=y.

Toni KC=BC-BK=x-y.

V AAKB : =
AB*=AK>+ BK?, 10 =x2+ )~ B K C
VYV AAKC - Puc. 63

ACP=AK*+ KC?, 13=x>+(x—y)~.
Maemo cucremy
x*+y* =10, x*+y* =10,
x° +()cfy)2 =13;  [2x7 -2xy+y’ =13, —
CUCTEMY DIBHSIHbB, JTIBl YACTHMHU SIKMX OJHOPIAHI. BukoHaemo
3aMiHy y = tx. Maemo
x*(1+1*) =10, 2
(1+r7) b 1950 00,2720
x2(2—2t+t2):13; 2-2t+t 13
X x)
BpaxoByroun 7> 0, maemo t=—. Tomi yzgi x’ +(3) =10,
3Bigcu x =3. Orxe, BC=3 cMm.

Bionoegios: 3 cm.

3anauya 15.3 (10.269-b) .

BucoTu TpukyTHEKA JOpiBHIOIOTEL 12, 15120 cMm. JoBemiTs, 1Mo
TPUKYTHHK IPSIMOKYTHUH.

Po3é’azanna.

Bucotu tpukyrHuka h, =15 cm, h, =20 oM, h, =12cMm
MPOBEACHO OO CTOPIH a, b 1 ¢ BimmmoBimHO. Bimomo, 1o miomma
TPUKYTHHUKA

s=Lan =Lpn, = Len
2 M =37 =5

a c*®



202 Po3oin 4

Tomi a=§;b=§;c=§.
ha hb hr

IMepeBipuMo BUKOHAHHS piBHOCTI a” +b”> =¢* . Maemo

() ) e )

=(25)" 144 Ezlij @5] -

c

OTXe, TPUKYTHUK MPSIMOKYTHUMN.

Bnpasu

15.4 (10.051-A). Tpu koma pi3HUX pajiyCiB IOMApPHO JTOTH-
KAIOTHCS OHE 10 OTHOTO. [IpsiMi, 110 CIIOTy4YaroTh iXHI IEHTPH, YT-
BOPIOIOTH MPSIMOKYTHUI TPUKYTHUK. 3HAUTH pajilyc MEHIIIOTO KO-
J1a, SIKIIIO paAilyCcH OLIBIIOrO i CepeHBOTO KiJI JOPIBHIOIOTH 614 CM.

15.5 (10.173-A). JIOBXUHHU CTOPIH MPSIMOKYTHOT'O TPUKYTHHKA
YTBOPIOIOTh apu(METHUHY MPOrpecito 3 pisHHIEo lcM. 3HAWTH
JIOBXXHHY TIOTEHY3H.

2. Bracmugicmes kamema, wio nexcums npomu Kyma
30°. Bracmugicmob medianu, nposedeHoi 00 2inomeny3u.

1) ¥V npsMOKyTHOMY TPHKYTHUKY KaTeT, IO JISKUTh TPOTH KyTa
30°, TOPIBHIOE MTOJIOBUHI TITOTEHY3H.

2) SIkuio B MPSIMOKYTHOMY TPUKYTHUKY KATET JIOPIBHIOE
TTOJIOBUHI TIMOTEHY3H, TO BiH JISKUTH MPOTH KyTa 30°.

3) Menmiana, mpoBeeHa 10 TIMOTEHY3HW, JOPIBHIOE ITOJOBHHI
rinoreny3u. CepeuHa TITOTEHY3H € HEHTPOM OIMCAHOTO KOJIa.

3anaua 15.6 (10.021-A) .

Meniana, TpoBeleHAa MO TIMOTEHY3W MPSIMOKYTHOTO TpPH-
KYTHUKA, JOPIBHIOE M 1 DUTUTH MPSIMUMA KyT y BimHOIIeHHI 1:2 .
3HAWUTH CTOPOHH TPUKYTHHKA.

Po3é’azanns.

CM =m — wmeniaHa, IpoBeleHa 10 Timoteny3un AB (puc. 64).
Toni AB =2m. Ockinekn LACM: ZMCB=1:2 1 ZACM+/MCB =
=90°, o LACM = 30°, ZMCB = 60°. Ockinbku AM=MC, T0
A ACM — piBHOOeapennit i LA=2/ MCA= 30°.



Banamms 15 203

Tomi CB= % = 27m =m (KaTeT , 0 JIeKUTh 4
npotu kyta 30°) i
AC=AB* -BC* =(2m)’ —m* =m\[3. Iy

Bionoeiov: m, m~\3 12m.

3. Kono , enucane 6 npamokymuuii

MpPUKYMHUK.
C B
1) LeHTp BIHUCAHOTO B TPUKYTHUK KOJa
Puc. 64

JIOKUTb y TOYIl IEPETHHY OICEKTPUC TPHU-
KYTHHKA.

2) Pagiyc BmcaHOro KoJia ¥ BU3HAYAETHCS 3a (DOPMYIIOIO
r=—,
. P
Jie S — rroina TpUKYyTHUKA; p —HAOT0 MiBIEPUMETP.

3) JAna mpSIMOKYTHOTO TPUKYTHHKA MOYXEMO KOPHCTYBATHCH
dbopmyoro

a+b-c
r:
2

)

e a, b—xaretu, ¢ — rimoTeHysa.

3anaua 15.7 (10.226-b) .

YV npsSMOKYTHHN TPUKYTHHK BIUCAHO KOJIO. Touka AOTHUKY
IUITh TINOTeHY3y Yy BigHOmeHHI 2:3. 3HailTh CTOPOHU
TPUKYTHHUKA, SIKIIO IIEHTP BIMCAHOI'O KOJja BiIAJICHUN Bif
BEPILMHY IPSIMOTO KyT4 Ha BIICTaHb /8 CM.

Po3zé’azanna. A

O — nenTp Brimcanoro xona, CO = \/78 cM,
M, K, L — Touxu 10THKY (pHc. 65). OCKiTbKH
MOLC — KBAJ[paT, CTOPOHA SKOTO r, TO
r2+r2:(\/§ ,3Blacu r=2. K

IMoznaunmo KB =2x, AK =3x (BuUXoasuu M 0
3 ymoBu). Tomi AB=5x. Takox Maemo
AM = AK =3x 1 AC=AM+MC =3x+2,
BL=BK =2x i BC=BL+LC=2x+2. C L B
Maemo AB*> = AC*> +CB’; Puc.65




204 Po3oin 4

(5x)" =(3x+2)" +(2x+2)"; 3x* —=5x-2=0.
Bpaxosyroun, 110 x > 0, maemo x =2 .Toxi
AB=10cm, AC=3-2+2=8cm, BC=2x+2=2-2+2=6¢CM.
Bionogiob: 6 cm, 8 cm 110 cm.

3anauva 15.8 (10.264-b) .

IMokazaTu, 1110 y Oy/Ib-SIKOMY MPSIMOKYTHOMY TPUKYTHHKY CyMa
MiBIIEpUMeETpa 1 pajiyca BIIMCAHOI'O KOJIa JTOPIBHIOE CyMi KaTETiB.

Po3é’azanns.

_a+b+c a+b—c_2(a+b)
p+r= + =

2 2
3anaua 15.9 (10.362-B) .

linoTeHy3a NMPSIMOKYTHOTO TPUKYTHUKA TOPIBHIOE 771, Padiyc
BITMCAHOTO KOJIa JOPiBHIOE r. BuznaunTu xatetu. I1pu skomy cris-
BIJTHOIIICHHI MIX 7 177 3a7a4a Ma€e po3B’sI30K?

=a+b.

Po3ze’azanna.
Hexaii mykaHi katet —a 1 b.
) . a+b-m
Tonmi a*> +b*> =m* 1 =—— "=y, a+b=2r+m.Maemo

2
{az +b* =m?*, {(a+b)2 —2ab=m?, {(2r+m)2 —2ab =m?,

a+b=2r+m, a+b=2r+m,

a+b=2r+m,
ab=2r* +2rm, |a=2r+m-b,
a+b=2r+m, |(2r+m—b)b=2r"+2rm,

b? —(2r+m)b+(2r2 +2rm) =0.

2r+mi\/(2r +m)2 —4(2r2 +2rm)

Tonmi b, =

2
3asHaunmo, wo b, >0 i b, >0, sxwo (2r+m)’ —4(2r2 +2rm) >0,
10610 41> +4rm—m* < 0. Po3B’13yl04M HEPIBHICTh BiJHOCHO T,

JIICTAaHEMO ) m(lzﬁ) . m(\f—l)'

OCKUTBbKY JTiBa YACTUHA HEPIBHOCTI BUKOHYETHCS TSI BCiX 7> 0 1
m> (0, ToO MAaEMO TaKe CITIBBIIHOIIEHHS :

m(ﬁ—l)
Sf.

r
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Jlonarok

Bionoeéionicme Mmixnc Homepamu
po3eé’azanux 3zaoauy

3niBa — HOMep y 30ipHUKY 3aj1a4 3a peaakiicto M.1. CkaHagi, cripa-
Ba — HOMEp y il KHIDKIT, PO3JIUIM 1 TPYITH HABEJACHO BIJOBITHO JI0
30ipHnKa CkaHaBi.

Po3znia 4
I'pyna A I'pyna b I'pyna B
4.001 1.17 4.036 2.2 4.069 3.14
4.004 1.1 4.037 1.21 4.070 1.5
4.008 2.1 4.038 1.4 4.071 1.13
4.014 1.2 4.041 1.12 4.072 2.6
4.015 1.11 4.043 3.2 4.073 3.15
4.023 3.1 4.044 3.11 4.075 1.6
4.031 1.3 4.046 3.12 4.076 1.24
4.048 2.22 4.077 2.7
4.049 3.3 4.078 3.16
4.051 2.16 4.079 3.17
4.052 3.4 4.080 2.17

4.053 2.23 4.081 2.18
4.054 1.22 4.082 1.27

4.055 3.5 4.083 2.24
4.056 2.3 4.084 1.18
4.057 1.23 4.085 2.26
4.062 2.4
4.063 2.5

4.068 3.13




Bionogioi 0o enpas 541

Bionoeioi 0o eénpas

3anamma 1.
1 1

1.7.a,=3;d=4. 1.8. 51; %;l 1.9. d=10;5;15;25.1.10. 9—1; g; —.

3
1.14. % 1.15.14. 1.16. 82350 . 1.19. 21 pas. 1.20. 8 roguH.

1.25.Bkasiska. Yucno Busy m(m + 1)(m +2) JIimuThCA HA 6,TOMY

IO OJMH 31 CIIIBMHOXHUKIB JUINTHCS HA 2, a 1Hmui — Ha 3. 1.26.
. 1 1 d

Braszieka. — ——— =

a a aa

n n+ n - nt

3anamma 2.
35 140, 560 2240

28.1)-=—; ;- - 2) 7, =285 112;—448. 2.9. 3; —6;
3 3 3 3 1 |

12;-24.2.10. n=5.2.11. 1) b, =6; q=Z; 2) b, =-6; q=—Z. 2.12.
i

b=5; b =405 213. 1) b=3;q=4; 2) b =48; g=. 214,

(b,+b,)S, —2bb,
n=6. 2.15.2 :4; 8. 2.19.

-S,. Braszisxa. [JoBenits,

B 28, —(b,+b,)
qusz‘.z.zo.m.
n _bn

3anammas 3.
3.6.—1. 3.7.3;§;§.3.8. b, =i;q=—1.3.9. —1 3.10. 6;3;5;...

8 24 16 4 5 2

1 7 49 7

3.18.120.3.19. 1)1;3;9; 2)5;—;3. 3.20.5103 abo ik 3.21.1)3;6;

12; 2) 27;18;12.

3anamms 4.
4.5.40 1130 . 4.6. 2 160 000 rpH. 4.11. Ha 6 % . 4.12. Ha 7,1 %.
4.13.27,75.4.19. 70 kr. 4.20. 2,5 kr. 4.21. 150 T 30%-T10, 450 T 10%-T0.
4.22.187,5kr. 4.23.911 10 1. 4.24. Y 2 pasn.

3anamma 5.

5.5. 400 xm. S5.6. g; 2%; % 5.7. [Hynait — 2850 xwm;
Huinpo — 2250 xm; dou — 1950 kM. 5.14. 48. 5.15. 5. 5.16. 32.



3micT-kiaacupikaTop

Ne Tema Howmepu 3i 36ipranka 3anad | Ctopinka
3a penakiiero M.I. Ckanasi
3amau Brpas
IMepenmona 3
Po3aia 1. Ilporpecii 5
3auarTsa 1. ApudMeTraHa mporpecis 5
1 | 3HaxX0KEHHS YWICHIB 4.004; | 4.007;4.011; 6
apuMeTHIHOT 4.014; | 4.021; 4.067
nporpecii, ii pisaumi di  |4.031;
YHCiIa YIEHIB 7. 4.038;
4.070;
4.075
2 | O6uucneHHs pisHux cym. |4.015; | 4.002; 4.039; 9
4.041; | 4.042
4.071
3 | TekcroBi 3aaui. 4.001; | 4.003; 4.006 11
4.084
4 | Nosenenns BnactuBo-  |4.037; | 4.059; 4.074 13
CTel 1 TBepKEHb, 110 4.054;
CTOCYIOTBCS apudMe- 4.057:
THYHOI ITPOTPEC. 407 6’
5 | [MTapameTp i 4.082 15
apudmMeTHUHa IIPOrpecis.
3ansarTs 2. ['eomMeTpuyuHa mporpecis 16
1 | 3HaXOKEHHS WIEHIB 4.008; |4.016; 4.017; 17
reoMeTpuuHoOi rporpecii, |4.036; | 4.018; 4.019;
il sHaMeHHUKa ¢ 1 yucna |4.056; | 4.020; 4.022;
YJICHIB 7. 4.062; | 4.028; 4.047
4.063;
4.072;
4.077




3micm-knacughixamop 553
Ne Tema Howmepu 3i 36ipuuka 3aga1 | CTOpiHKa
3a penakuiero M.1. Ckanasi
3agau Bmpas
2 | O6uucnenns pisHux cym | 4.051; | 4.065; 4.066 23
1 MOOyTKiB. 4.080;
4.081
3| TexkcroBi 3amaui. 13.373 26
4 | loBeAECHHS BIACTUBO- 4.048; | 4.058 28
CTeil 1 TBepIKEHb, IO 4.053;
CTOCYIOThCSI TEOMETPUY- | 4 ()83,
HOI TIpoTpecii.
5 | OnHa reoMeTpuyHa 4.085 29
3aa4a. (10.251)
3aHsaTTs 3. HeckiHueHHAa reoMeTpUYHA IIPOTPEcis 30
npu M< L Komb6inoBani 3amaui
1 | Heckinuenna 4.023; | 4.009; 4.010; 30
reometrpuuHa nporpecis | 4.043; | 4.025; 4.030;
pu |¢< 1 4.049; | 4.033
4.052;
4.055
2 | KomGinoBaHi 3agaui Ha | 4.044; | 4.013; 4.040; 35
apu(pMETHYHY i 4.046; | 4.045; 4.064
reometrpuuny nporpecii. | 4.068;
4.069;
4.073;
4.078;
4.079
Po3nia 2. Texkcrosi 3agaui 42
3ansarTs 4. 3amadi Ha BiICOTKU, KOHIIEHTPAIIIIO 42
1 | Tpu Buau Haiinpocrimmx | 13.009; | 13.003;13.159 42
3a/1a4 Ha BiJICOTKH. 13.034;
Ipocri 3aa4i Ha 13.236;
BIZICOTKH. 13.323




554 3micm-kaacugpikamop

No Tema Howmepu 3i 36ipanKa 3a1a4 | CTOpiHKA
3a penaxuiero M.I. Ckanasi

3agau Bmpas
2 | 3amaui Ha BigcoTkoBuii |13.007;| 13.011; 45
MIPUPICT 1 OOUHCTICHHS 13.219;| 13.013;
“CKJIaJHUX BIICOTKIB”. 13.315;| 13.318
13.316
3 | 3amaui Ha koHIeHTpato 1 |13.002;|13.008; 48
BIJICOTKOBHII BMICT. 13.093;|13.036;

13.247;113.041;
13.378;113.094;
13.413 113.309; 13.389

4 | IlepenuBanHHs i 13.443 53
BIZICOTKOBUI BMICT.

3auaTTa 5 . 3amadi 3 YUCIaMu, [MUTOYNCETLHUMUI 55
BEIIMUYMHAMH
1 3aﬂaqi’ OB’ s13aH1 3 13001, 13015,13016 55
IIPOIIOPLIEIO, 13.018; | ; 13.048
nporiopiitHicTio Bemmuny, | 13.020;
YACTUHAMH. 13.028
2 | BukopucrtaHHs 13.086; 13.005;13.087; 58
JIECSITKOBOTO 3aITHCY 13.308;13.100;13.338;
JHcia. 13.358;|13.376
13.375;
13.377,
13.435
3| TToauTbHICTD IINX 13.353;|13.305; 13.354 63
YHCel. 13.434
4| 3anauis 13.238; | 13.063; 64
LUTOYHUCETbHUMU 13.249 | 13.171
BEIIMUYUHAMH.




3micm-knacughixamop 555
No TeMma Homepu 3i 30ipHHKa 3a/1a4 Cropinka
3a pepaxiiero M.1. Ckanasi
3amau Bripas
3anarTs 6. 3amadi Ha PIBHOMIPHUH pyX 0e3 66
CTOPOHHIX CHII (Teuil, BITPY TOIIO)
1 | JlixBimgamis 3amizaenss  |13.111;[13.116 66
TUJIOM, IO PYXAETHCSL. 13.399
2 Pyx i3 3yIHHKOIO. 13.106 | 13.117 68
3 Pyx JIBOX TiJ'I Ha 13216 13085 69
OIHAKOBY BIJICTaHb 3
PI3HMMH IBHIKOCTSIMHU.
4 | Pyx omHoro Tia Ha pi3Hi [ 13.026 [13.078; 13.222 70
BIZICTaHi 3 PI3HUMHU
IIBUAKOCTSIMH
5 | Pyx nmBOX TiT Ha pi3HI 13.221 |13.103 71
BIJICTaHI 3 PI3HUMH 13.263
IIBUIKOCTSIMH.
6 | Pyx nBox Tim Hasycrpiu  |13.391 |13.311 73
OJIUH OJTHOMY JI0
MOMEHTY 3YCTpiUi.
7 | Pyx nBox Tinm HaszycTpiv 13.397 |13.098 75
OJIUH OJTHOMY J10
MOMEHTY 3yCTpidi 3
[OIAJTBIITUM
MPOJOBKEHHIM LUIAXY
B TOMY CAaMOMY
HAIPSIMKY.
8 | Pyx nBox Tin B ogHOMY | 13.418 |13.167 76
HampsIMKY 1 Ha3ycTpid
OJIVH OJTHOMY.
9 PYX JBOX Ti1 B OIHOMY 13.220 [13.257 78
HaIpsIMKY, OJTHE 3 SIKHX
ITOBEPTAETHCS,
Ha3/I0THABIIIN IHIIIE.




556 3micm-xknacughixamop

No Tema Homepw 3i 30ipH1Ka 32124 Cropinka
3a penakuiero M.I. Ckanasi
3amay Bripas
10| Pyx tppox Tin B omHomy |13.215;|13.254 80
HATIPSIMKY. 13.267
11| Pyx BigHOCHO 13.419| 13.284 82
HEPYXOMOTO
criocrepiraua (00’ekTa).
84
3anarTs 7. 3amadi HA PyX
1 | PiBHOTIpHCKOpeHMit pyx |13.262;| 13.113; 84
OJTHOTO UM ABOX TLI. 13.273 | 13.356
2 | Pyx 3 ypaxyBannsm Tedii |13.121;|13.128; 86
(BiTPY). 13.130;|13.131; 13.223
13.286;
13.387
3 | Pyx no eckamnartopy. 13.404 |13.252 91
4 | 3amaui, MOB’s13aHi 13 13.277 | 13.089 93
CEePEIHBOIO IIBUJIKICTIO.
5 | Pyx mo B3aemHo 13.382; | 13.124 94
MEPIEHIUKYIISIPHUX 13.411
MPSMHUX.
6 | Pyx Tin mo cropoHax 13.365 96
TPUKYTHHKA.
7 | Pyx o xomy. 13.298; | 13.127, 97
13.432 | 13.302
8 | 3amaui, moB’s13aHi 3 13.194| 13.051 101
KIUTBKICTIO 00EPTiB.




3micm-knacughixamop 557
Tema Howmepu 3i 30ipHuKa 32124 Cropinka
Ne 3a penakuiero M.I. Ckanasi
3agau Bmpas
3ansarTs 8. 3amadi Ha PoOOTY 1 MPOAYKTUBHICTh 103
npart.
1 | 3agaui Ha KOHKPETHY 13.024; 113.023;13.055; 103
pobory. 13.037; |13.185;13.328
13.226;
13.250
2 | 3agaui Ha aOCTPAKTHY 13.021;]13.019;13.135; 106
poborty. 13.213;]13.227;13.292
13.288;
13.383;
13.384
3 | 3agaui Ha 13.010; 113.070;13.132; 110
TepeKavyyBaHHs PIIUH 13.253;13.142;13.242
HACOCaMU. 13.290;
13.293;
13.426
3anarTs 9. TekcToBi 3a71a4i eKOHOMIYHOTO 3MICTY 114
1 | 3apmara i 13.012;|13.068 114
MPOAYKTUBHICTG mpani. |13.329
2 3amaui, oB’a3aHi 3 13.158;|13.154;13.162; 115
BaPTICTIO TOBAPIB. 13.212; |13.164;13.200;
13.248; 13.334
13.367;
13.372;
13.379;
13.380;
13.442




558 3micm-knacughixamop

No Tema Howmepu 3i 30iprrika 3a1a4 | CtopiHka
3a penaxuiero M.I. Ckanasi
3amau Bmpas
3 |Baprictb TOBapy i nepese-| 13.276; 13.091;13.161; 124
3CHHS. 13.381;
13.433
4 |3amaui Ha Bpoxaitnicts. |13.042;13.054;13.163 128
13.076
Sanarra 10. Pi3Hi TekcToOBI 3amadi 130
1 | 3agaui 3 BEeKTOpamu. 13.057;| 13.344 130
13.191
2| Tekcrosi 3aa4i, 13.201;113.052;13.088; 131

OB ’s13aHi 3 reoMeTpiero. |13.240;|13.148;13.152;
13.244;113.153;13.345

13.246;
13.251;
13.386;
13.440;
13.444
3 | 3agaui, nop’a3aHi 3 13.343 ] 13.189 139
KBaJIpAaTHUM TPHUIICHOM.
4 | 3agaui, moB’s13aHi 3 13.327| 13.243 139
MepeTUBaAHHSIMH.
5| 3amaui, y IKUX YUCIIO 13.346; | 13.341 141

HeBigomux nepesumnye | 13.403
YHCIIO PIBHSHB CUCTEMH.

6 | 3amaui, mo po3B’sa3yroTh- | 13.361 | 13.370 142
Cs1 32 TOTIOMOT OO0
HEPIBHOCTEH.




3micm-xknacughixamop 559
No Tema Homepu 3i 30ipHHKa 33124 Cropinka
3a penakuiero M.I. Ckanasi
3agau Bmpas
Po3zain 3. [louarkn MaTeMaTHYHOrO aHATI3Y 144
3anstrs 11. Texnika nudepeHuioBanns. JloTuuHa 144
1o rpadika. ['eoMeTpUIHUI 3MICT OXITHOT
1 | O6uucnenns noxigxoi. |15.019;115.022;15.026; 144
15.021;115.036;15.037
15.024;
15.032;
15.034;
15.035;
15.065
2 | O6uucnenns noxignoi B |15.039;115.042;15.044; 148
3a/1aHii TouI. 15.046;115.053;15.057;
15.047; 115.062
15.055;
15.068;
15.070;
3 | Ob6uucneHHs apyroi 15.060 151
IMOX1HOI.
4 | Dotuuna 1o rpadika 15.063; |15.066;15.090; 152
dynxuii. Teomerpuunmii |15.072;115.092;15.093;
3MICT MOXiIHOI. 15.087; 115102
15.088,;
15.091;
15.098;
15.106*
3auarta 12. @i3UugHU 3MICT ITOX1AHOI. 156
3acToCcyBaHHS MOXITHOL 1O 3HAXOKCHHS CyM,
JOCIIIKEHD (PYHKIIIi
1 | diznunnii 3MicT 15.082; |15.112;15.117,; 156
15.114
15.116;

15.119




560 3micm-xknacugixamop

No Tema Homepn 3i 36iprrika 3a1a4 | CTopiHKa
3a penaxuiero M.I. CkaHasi
Bamgay Bripas

2 3acrocyBaHHs MOXIAHOI | 15.085* 159
JI0 3HAXOJIKEHHSI CYyM.

3 | Hocmimkenns dyukmin | 15.067; [15.080;15.167; 160
Ha MOHOTOHHICTb 1 15.125; 115.128;15.130;
EKCTPEMYMU 15.141; |15.221;15.227

15.166;
15.170*
15.129;
15.131;
15.173;
15.174;
15.219

4 | Tlo6ymosa rpadikis 15.203;| 15.204;15.211| 166
(hyHKITIH. 15.212

3auarra 13.Haiibuiblie 1 HaliMeHI1Ie 3HAYEeHHS 168

¢ynxii. [Tapamerp i moxigna.

1 | Haii6inbiue i Haiimenme | 15.146; 15.147;15.149; 168
3HaueHHs (PyHKIIII. 15.151%;|15.154;15.156;
15.152%;115.162;15.165
15.159%;
15.161;
15.064;
15.168;
15.169;
15.201

2 | TexcroBi 3aaui Ha 15.177;115.176;15.178; 176
Haiibibme i naiivenme | 15.187;115.183;15.185;
3HAYCHHSL. 15.179; 115.189;15.193;

15.181;
15.184; 15,197

15.186
15.194;
15.195




3micm-xknacughixamop

561

No Tema Howmepu 3i 30ipHHKa 32124 Cropinka
3a penakigiero M.I. Ckanasi
3amay Brpas
3 | [loximHa i mapamerp. 15.084; | 15.071 184
15.138;
15.126
3ansarts 14. IlepsicHa. [HTerpan i fioro 186
3aCTOCYBaHHS
1 | 3agaui 3 mepBicHOIO. 15.076; |15.233;15.235; 186
15.232; | 15.236;15.238;
15.234;
15.239
2 | BusHaueHwmit iHTerpas. 15.241; | 15.240;15.245 189
dopmyna 15.242; ;15.247;15.25
Herorona-Jleiionina. 15.243: 0;15.254;15.2
] 58:15.259:15.
15.244; 263;15.265
15.249;
15.251;
15.256;
15.257;
15.260;
15.261;
15.262
3 | OOuuMCIIeHHS TIIOII 15.266; | 15.267;15.268, 195
ITOCKUX iryp 3a 15.269; |15.271;15.272
JIOTIOMOT 00 15.270:
BH3HAUEHOTO {HTerpana . |, 5 273’
4 | 3acTocyBaHHS 15.274 | 15.275 198
BH3HAUCHOTO iHTErpaia
y izumi.




562 3micm-knacugpixamop

No Tema Homepu 3i 36ipHuka 3a1a4 | CTOpiHKa
3a pepaxiiero M.1. Ckanasi
3agau | Brpas
Po3nin 4. IlaanimeTpis 200
3auarts 15. [IpsIMOKYTHUHN TPUKYTHUK 200
1 | Teopema Iligaropa 10.001; | 10.051; 200
10.256; | 10.173
10.269
2 | Bnactusicts karera, mo | 10.021 202
JISKUTH TPOTH KyTa 30°.
BrnacrtusicTe MemiaHu,
MMPOBEJIEHOI /10
TIOTCHY3H.
3 | Kon, Briucane B 10.226; | 10.076; 203
MPSIMOKYTHUH 10.264; | 10.252
TPUKYTHUK. 10.362
4 | Komno, onncane HaBkoyo | 10.305 205
MPSIMOKYTHOTO
TPUKYTHHKA.
5 | Koito, Brincane B 10.060; | 10.050; 206
NPAMOKY THHH 10.104 | 10.265
TPUKYTHUK, 1 KOJIO,
OITMCaHe HABKOJIO HhOTO.
6 | ITmoma npsmokytHoro |10.188; | 10.166 207
TPUKYTHHKA. 10.296
7 | Tlnoma npsaMokyTHoro |10.047; | 10.262 208
TPUKYTHHUKA SIK 10.223
JOIIOMDKHUM €JIEMEHT.
8 | Pi3Hi 3agaui. 10.412110.332; 10.352 210
3anarTs 16. CriBBiTHOIIICHHS MK CTOPOHAMH 1 211
KyTaMH TPUKYTHHKA. PIBHOCTOpOHHIN TPUKYTHUK
1 | CriBBiTHOIIIEHHS MIX 12.013;112.151;12.158; 211
CTOPOHAMHU 1 KyTaMH 12.132;112.171
MPSMOKYTHOTO 12.157;
TPUKYTHHUKA. 10.365




3micm-knacughixamop 563
Howmepu 3i 30ipHHKa 331124
Ne Tema 3a penakuiero M.I. Ckanasi | CTOpiHKa
3a7a4 CKaHaBl
3anau | Brpas
2 | Teopema CHHYCIB. 12.011; ] 12.131;12.188 214
TeopeMa KOCHHYCIB. 10.361
3 | 3alIeXKHICTh MIXK 12.163 ] 12.036 216
TPUTOHOMETPUYHUMHU
CIIIBBIIHOIIIEHHIMU B
TPUKYTHHKY 1 BUTOM
TPUKYTHHKA.
4 | PIBHOCTOPOHHI 12.030; 110.010;10.037; 217
TPUKYTHUK. 12.039;110.043;10.065;
10.027;112.139
10.247,
10.268;
12.189;
12.405
. . 224
3ansTTsa 17. Menianu 1 61CEKTpUCH TPUKYTHHUKA
1 | MeaiaHu TPUKYTHHUKA. 10.011; [10.008;10.263; 224
dopMmya MeIiaHu. 12.023;10.270
12.144;
10.215;
10.272;
10.327
2 | Touka nepetuny Memias. | 10.221 | 10.266 228
3 | bicextpuca TpukytHuka. |10.079; | 10.077;10.368 229
dopmynu 1 12.022;
obuncnenns 6icekrpucu. |(12.192)
12.195
4 | Bmacrusicts Oicextpucu |10.136; | 10.049;10.277 231
TPUKYTHHUKA. 10.235;
12.422
5| Touka mepeTuny 10.201 | 10.202 233
GicekTpHuc.




564 3micm-knacughikamop

Ne Tema Howmepn 3i 36iprnka 3a1a4 | Cropinka
3a penakuiero M.I. Ckanasi

3agau | Brpas

6 | IlepeTuH GicekTpUCH 10.372 234
TPUKYTHHKA 1 OTTMCAHOTO
KOJIa.

Bansarrs 18. [Tnoma TpUKyTHUKA 235

1 | 3HaxoUKEHHS TUIOIIL 10.158; 110.106;10.175; 235

TPUKYTHHKA. 12.142;|10.187;10.328;
12.155;{10.343
12.393;
10.400;
10.407
2 | TTioma sx momomixuuii |10.230; [10.018;10.178; 240
€JIEMEHT. 12.180; [12.035;10.258
12.168;
10.227;
10.386
3 | BuaxomkeHHs muiinux 1 [12.041; | 10.095;12.185 244
KYTOBHX €JICMCHTIB, 12.165;
SIKIIO TAHO TUIOMTY. 12.402
3anstta 19. Bucotu TpukyTHHKA 247

1 | BucoTa i iH1 JIiHIHAHI 12.001; [12.140;12.150; 247
eneMeHTu TpukyTHuka. |10.371;112.161
10.377,
10.390;
12.409

2 | Bucora 1 mromia. 10.032; | 10.162; 252
10.274; | 10.271
10.381;
(10.421)
10.406;
10.416




3micm-knacughixamop 565
No Tema Howmepu 3i 36ipanka 3amas | CTOpiHKA
3a penakuiero M.I. CkaHagi |
3angau Bmpas
3 | Bucora, nposenena 1o |10.054;10.066;10.074; 256
TIITOTEHY3H 10.059; 110.094;10.211
MPSIMOKYTHOTO 10.062;
TPUKYTHHUKA. 10.316;
10.403
3ausarts 20. [ToniOHICTh TPUKYTHUKIB 260
1 | IMoxiOHicTh TpuKyTHUKIB | 10.224; 10.261 260
1 JTIHIIHI €JIEMEHTH. 10.240;
10.245
2 | BigHOIIEeHHS U101 10.068;|10.098;10.135 263
MOAIOHUX TPUKYTHUKIB. |10.282;
10.394;
10.409
3| Memianu 1 ruromma 10.329;|10.086;12.006; 266
10.320; 12.019;10.321
10.326;
10.325;
10.353
4 | KBanpat, npsmokyTHUK, |10.005;[10.058;10.207; 271
pom0, BIcaHi y 10.108; [12.179
TPUKYTHHK. 10.193;
10.200
3ansarrsa 21. Brucane i onmcaHe KoJjia 274
1 | Koo, Briucane B 10.055;|10.072;10.090; 274
TPUKYTHHUK. 10.214; 10.260
10.244
2 | Kono, ormmcane Haskoio |10.203;(10.089;10.092 276
TPUKYTHHKA. 10.204;
10.287;
12.411




566 3micm-xknacughixamop

Ne Tema Homepu 3i 36ipHuka 3ana4 | CTOpiHKA
3a penakijiero M.I. Ckanagi

3amgay Bnpas

3 | Briucane i onncane 10.009; 1 10.078;10.206; 279
KoJIa. 10.163; |12.141
10.253;
12.002;
12.395;
12.154;

4 | Komo, notnyne g0 asox |10.013;110.040;10.209 283
CTOPIH TPUKYTHHKA, 10.213;
LIEHTP SIKOTO JexuTh Ha |10.419
TPETii CTOPOHI.

3ansarts 22. [TapasenorpaM i Horo Buau 285

1 | ITapanenorpam. 10.038; 10.041;10.157; 285
10.229; |10.232
12.391;
12.396;
12.399;
12.401

2 | Pom6. 10.031; 110.004;10.083; 292
12.003; 10,311
12.147,
12.160

3 | IIpAMOKYTHUK. 12.017;10.081;10.212 295
12.148

4 | KBajapar. 10.023; | 12.031;10.195 297
10.107;
12.004;
10.356




3micm-knacughixamop

567

No Tema - Homepw 31 36ipHHKa 33124 “TopiHKa
) 3a penakuiero M.I. CkanaBi
3amau Bmpas
3ansarts 23. Tparreris 300
1 | JoBiabHA Tparelis. 10.024;110.042;10.167; 301
10.124;110.184;10.198
10.238;
10.275;
12.136;
10.370;
10.376;
(10.318)
10.413
2 | IIpssmokyTtHa Tparemis. |10.191;110.057;10.231 307
12.033
3 | PiBHOOIUHA Tparmeris. 10.002; [10.003;10.323; 309
(10.071)12.194
12.038;
12.137,
12.138
4 | PiBHOOIuHa Tpanemnis, y |10.007;112.018 312
SIKYy MOXHa BIIUCATH 12.010;
KOJIO. 10.199
5 | PiBHOOIUHa Tpamnenmis, 10.319] 10.134 314
JiaroHa Kol
TIEPIICHIUKYIISPHI.
3auarts 24. YoTUpUKYTHUKH. MHOTOKYTHUKH 315
1| Omucani 12.024; | 12.027;10.180| 315
YOTUPUKYTHHUKHU. 12.152
2 | Briucani 12.012;(10.217;12.197 318
YOTUPUKYTHUKH. 10.243;
10.384;
10.418




568 3micm-kaacugikamop

No TeMa Homepu 3i 30ipH1Ka 32124 Cropinka
3a penakijiero M.I. Ckanagi
Bamgau Bnpas
3 | Ilnoma yotupukytauka. |10.348;| 10.140 321
12.400;
12.413
4 | Mnoma wHenpaBuibHOTO 10.109; | 10.100 325
MHOTOKYTHHKA. 10.349;
10.375
5 | IlpaBunbHU 10.110; | 10.159 326
MHOTOKYTHUK. 10.308
6 | IlpaBunpHUA 10.025; | 10.029; 328
MHOTOKYTHHK 1 KOJIO. 10.367 | 10.112;
10.401 | 10.127

3anarts 25. ['eomeTpis Koma 331
1 | BriucaHuii KyT. 10.219 331
2 | Benmuunna kyTa, Bepmu- |10.379 332

Ha SIKOTO JISKHUTH ycepe-
IUHI KpyTa (11032 HUM).

3 | iameTp i Xopaa. 10.257 | 10.425 334
4 | Bmacrusicte xopza, mo |10.014; | 10.017 335
MEPETUHAIOTHCS. 10.254;
12.181
5| JoTuuHa i ciuna , 10.026; | 10.012 338
MIPOBEJICHI 10 KOJIa 3 10.307
OJTHIET TOUKH
6 | ABi notuuHi, nposezneni |10.363; | 10.034; 339
3 oxuiel Touku. Bincraus 10.373; | 10.369
BiJl BEPILIMHU 10.405

TPUKYTHUKA JIO TOYKH
JOTUKY BIIUCAHOTO KOJIa
31 CTOPOHOIO




3micm-knacughikamop 569
No Tema Howmepu 3i 36iprnka 3axa4 | Ctopinka
3a penaxuiero M.I. Ckanasi
3amgay Bmpas
7| JoBxuHa KoJjia 1 Ayru. 12.191 |10.267 342
8 | CriytbHA X0Opaa IBOX 10.045 |10.143 343
KUJI, 1[0 IEPETUHAIOTHCS.
9 | JoTuk KiJ. 10.391 |10.259 344
10| CninpHa 3oBHimHA 1o-|12.015;(10.006;10.015; 346
tiyHa g0 aBox ki, mo|10.1925110.222
JOTUKAIOTHCS 30BHI. 10.225;
10.366
3anartsa 26. Koo Ta fioro yacTuau 350
1 | IInoma kpyra. 10.116; | 10.168; 350
10.299 | 10.337
2 | TTmoma KijabIis. 10.150; | 10.137 352
10.154
3 | CekTop 1 ioro mioira. 12.175;| 10.115; 354
12.133;] 12.199
10.338;
(10.138)
10.399;
(10.300)
4 | Koo, Biucane B cextop. |10.016; | 10.070;12.153 358
12.135
5| Cermenr i fioro mmomta. |10.114;] 10.113;10.336 359
10.285; ] :12.020
10.155;
12.397
6 | Koma, Briucani B 12.394 363
CEIMEHT.




570 3micm-kaacugikamop

Ne Tema Howmepu 31 36ipHEKa 33124 Cropinka
3a penakiiero M.1. Ckanagi
3amay Bmpas
Pozgin 5. Crepeomerpist 365
3anstTs 27. [TpaBunbHa npusma. Kyo 365
1 | IIpaBunbHA TPUKYTHA 11.049; |11.052;12.109; 366
NIpU3Ma. 11.142;
12.080;
(12.320)
2 | TIpaBunbHa 11.022; 112.066;12.082; 368
YOTUPUKYTHA MPU3MA. 11.060; |12.101
12.204;
12.338;
12.442
3 | IIpaBunbHa mwectuxyTHa |[11.045;| 11.034 372
rpusmMa. 11.067
4 | TIpaBwIbHA 11.107 374
BOCBMUKYTHA IIPU3Ma.
5 | Ky6. 11.110; {11.035;11.179; 375
11.123;111.207;12.464
11.127;
11.197
3anstrs 28. [Ipsma i moxusia npu3smMu 378
1 | ITpsiMa TpuKyTHA 12.051;11.059;12.057;| 378
HpH3Ma. 11.1165112.210;12.276
11.124;
11.144;
11.198
2 | IIpsiMa 4OTUPUKYTHA 12.061;12.100;11.156 383
Ipu3Ma. 11.117
3 | IMoxwta TpUKyTHA 11.004; 11.048;11.131; 385
Ipu3Ma. 11.125;|11.155
12.293;
12.446




3micm-xknacughixamop

571

No Tema Howmepu 3i 36ipunka 3a7124 | Cropinka
3a pepaxiiero M.1. CkanaBi
3amau Bnpas
4 | Ioxwna yotupukyta | 11.020; | 11.037; 390
npu3Ma. 12.294 | 12.303
3ansarts 29. [Mapaneneninen 392
1 | IMpsmuit mapaneneminen. |11.008;111.030;12.077;| 393
11.043; 112.124; 11.149
11.070;
12.209;
12.434
2 | TIpaMOKyTHMI 11.006; [11.047;11.057;| 397
HapaJeserninesn. 11.073;111.102;12.287;
12.044: 11 304
12.062;
12.081;
11.165;
11.137
3 | IMoxwmit 11.113;] 11.118;11.166 403
napaesemimnes. 11.151
3ansarts 30. [Tipamina. [1paBmibHa TpUKyTHA 406
mipamina. [TpaBuasHII TeTpaenp
1 | Hpasunsawmii Terpaeap. |11.002; 111.053;11.066; 406
11.007;|11.141
11.202;
12.450
2 | IIpaBuIbHA TPUKYTHA 11.005; | 11.003(11.029); 410
11.017;12.070;12.104;
11.0195 1 11.121(11.169);
12.053:112.203;12.224
11.119;
11.120;
11.134;
11.136;
12.206;

12.422




572 3micm-xknacughixamop

No TeMma Howmepu 3i 36ipHIKa 32129 Cropinka
3a penakiiero M.I. Ckanagi
Bamgay Bmpas
3ansarts 31 . [IpaBunbpHa mipaMina 420
1 | IlpaBunbHa 11.010;|11.044;11.068; 420
4OTHpUKYyTHA mipamiga. |11.012;/12.084;12.324
12.220;
11.209
2 | IMpaswibHa mectukytHa | 11.0115111.014;11.071 424
mipamina. 11.106;
11.126
3 | [IpaBunbHA 12.201 |12.125 427
JBaHATIATUKYTHA
mipamMijaa.
4 | IlpaBwibHA T ITUKYTHA |11.229 429
mipamiaa.
5 | IIpaBunbHa n-KyTHA 12.083 431
mipamiaa.
6 | dopmynu nepexoay Mix |12.344;12.050;12.049; 432
KyTaMHU MPaBUIbHOI 11.109;|12.068;12.235;
T paMiIn. 12.290; |12.279
12.207
3ansatTts 32 . Okraenp. HenmpapuibHa mipamiaa 442
1 | OxTaenp. 11.036;]11.130 442
11.039
2 | TpukyTHa mipamina, y 11.145;]11.033 444
sIKi# Oiuni pebpa (6iuni  |11.227
rpaHi) B3aEMHO
TIEPICHIUKYIISIPHI.
3 | TpukyrHa mipamina,y — |11.133;12.444 446
sIKO1 O1YHA TPaHb MepHeH- | 11.161
JUKYJIIpHA JTO TIOIITUHI
OCHOBH (BHCOTA ITipaMiH
HAJIOKUTH OIYHIN TpaHi)
4u AB1 O1UHI rpaHi
B3aEMHO
MIEPIIEHINKYIISIPHI.




3micm-knacughixamop 573
No Tema Homepu 3i 30ipHIKa 32189 Cropiska
3a penakuiero M.I. Ckanagi
3agau Bmpas

4 | TpuxkyTHa mipaMizaa, y 12.266; |12.113;12.277 448
sIKO1 IB1 O1YHI TpaHi 12.218
MePIECHAUKYJISIPHI 10
IUIOIIMHA OCHOBU (O/IHE
3 OIYHMX pebdep €
BHCOTOIO TTipaMiTH).

5 | YotupukyTHa mpamiga, y |11.160;|11.062;12.362 451
SIKO1 JTB1 O19HI TpaHi 11.168
TICPIICHINKYIISIPHI 10
TUTOIIMHA OCHOBH (O[THE 3
OIYHUX pedep € BUCOTOIO).

6 | LllectukyTHa mipamifa, y |11.146 453
sIKO1 IB1 O1YHI T'paHi
MIEPIICHIUKYJISIPHI 110
TJIOIIMHA OCHOBH (O/HE 3
O1UHUX pedep € BUCOTOIO).

7 | HenmpaBuibsHa TpukytHa |11.210;(11.162;12.384 455
mipaMifa. 11.215

8 | HenpaBusnbHa 11.147;111.112;11.138 457
YOTHPUKYTHA mipamina. |12.415

3ansaTTs 33 . HempaBunbHa mipaMija, BEpIIMHA SKOi 461

MPOCKTYETHCS B LIEHTP KOJIa, OITUCAHOTO HaBKOJIO

OCHOBH UM BIIMICAHOTO B Hel. 3pizaHa mipamina

1 HenpaBHana TPUKYTHA 1 1018, 1 1001,1 1032, 462
nipamiga, Bepumna sxoi | 11.021;]12.286;11.201
IIPOEKTYETHCS B LIEHTP 11.158;

OIMUCAaHOI'0 KOoJIia.

12.370




574 3micm-kaacugikamop

Neo| Tema Homepu 3i 30ipHMKa 32124 Cropinka
3a penaxiiero M.1. CkaHaBi
3agau Brpas
2 | HenpaBuiibHa 11.132 |12.063 466
YOTUPUKYTHA Iipamiaa,
BEpIIIUHA SKO1
MIPOEKTYETHCS B IICHTP
OIMCAHOI0 KoJa.
3 | HenpasuibHa TpukyTHa | 11.040 467
mipamina, BepIIrHa SKOi
MIPOEKTYETHCS B LIEHTP
BITMCAHOTO KOJIA.
4 | HenpaBuibHa 12.223;111.028;12.278 468

YOTUPUKYTHA Mipamina, |12.227
BEpILLIHHA SKOI
MTPOEKTYETHCS B LIEHTP
BITUCAHOT'O KOJIa

5 | 3pizaHa mpamijaa. 11.148 [11.074 470
6 | IlpaBuibHA TPUKYTHA 11.150 |11.025 472
3pi3aHa mpamiaa
7 | TIpaBunbHa 11.024; 111.023;11.135; 473
YOTUPUKYTHA 3pi3aHa 11.122;|11.157
mpamizaa. 11.129
8 | IIpaBubHa 11.108 477
BOCBMHUKYTHA 3pizaHa
mipamizaa.
3ansarrs 34 . Tina obepranus 478
1 | Hwminaap. 12.058; 111.078;12.075; 478

12.069; |12.271
12.269




3micm-xknacugpixamop 575
No Tema Homepw 3i 30ipHHKa 32124 CropiHka
3a penakuiero M.I. Ckanasi
3amau Bmpas
2 | Konyc. 11.076; | 11.077;11.089; 482
12.045; (11.195);12.054;
12.048; |11.177;11.186;
12.216; [12.261
12.230;
12.246;
12.267,
12.369
3 | 3pizaHuii KOHYC. 12.047 |11.100 491
4 | Kyust i ii wactunu. 12.092%12.236%,12.332*%| 492
12.310
3ansarrs 35 . Tina o6epranns. Kom6inarii Tin 496
1 | Tina o6epranHs. 11.092; 111.090;11.091; 496
12.056; |12.237
11.178;
12.355%
2 | BigHOIIIEHHS TOBEPXOHB 11.103;11.088 500
1 006‘eMiB TiT 0OepTaHHSA. |1]1.184
3 | Kyns, Briucana B konyc. |11.086;11.094;12.245 502
11.221;
12.239
4 | [liBkyJs1, BIiMICaHa B 11.082 [12.096 504
KOHYC.
5 | Konyc, Boucanuit y 11.223 |11.096 505
KYJIIO.
6 | Kyns, Bicana B 12.238; |12.107;11.188; 506
3pi3aHui KOHYC. 11.220 |12.217
12.425
7 | Uuninap, Biucanuii y 12.253 |12.351 509
KOHYC.




576 3micm-knacugikamop

No TemMma Howmepu 3i 30ipHrKa 3a1a4 Cropinka
3a penakiiero M.I. CkaHasi
3agau Brpas
3aHsTTsa 36 . KoMOiHaIii MHOTOIpaHHUKIB 1 TUT 510
obepTaHHs
1 | KomOinamist numinapai | 12.231 12.268 510
TIPU3MH.
2 | KoMGinamist mumiaapai | 12.387 | 12.321 511
T paMiIa.
3 | MMipamina, onucana 12.363 | 12.367 512
HaBKOJIO KOHYyca.
4 | TlipaMiza, BIKcaHa B 12.085; | 11.172 513
KOHYC. 12.232
5 | Kombinaris mpu3mi i 12.274 1 12.128 515
KOHYyca.
6 | Kyns, Brmcana Bripmsmy. | 12.295 | 12.248 516
7 | Kyns, Briucana B 11.187;| 11.083;12.334 518
mipaMisy. 12.211
8 | Kyns, Brincana B 3pizany [11.191 520
mipaMizy.
9 | ITpusma, Briucana B 11.095 | 11.093 522
KYJTIO.
10| Ilipamiga, BriucaHa B 11.176;| 12.093;12.234 523
KYJIIO. 12.350
11| 3pizana mipamina, 11.174 526
BITMICaHA B KYJIIO.
12| KomOinarii Ky 3 11.228; 527
MHOTOTPAaHHUKOM. 12.420
13| Kombinarmii 12.200; | 11.009;11.143 529
MHOTOTPaHHUKIB. 12.233
Honatox. BinnmoBinHICTh MiX HOMEpaMH 533
pO3B’sA3aHUX 3a0a4
Bigmosizi 1o BIipaB 541




