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bup canox cuctemacugaH OOIlKa CAHOK CHUCTEMAacHra YTHUIN YYyH aBBal YHIJIM CaHOK
cuctemacura yTub, cyHrpa, aituirad cucremara yrunaau. 10 1M caHoK cucteMacuiaH OoIIKa
CaHOK CHMCTEMAaCHUTayTHIIl YUyH aHa Iy CUCTEeMa acocujia OepuiraHn COHHU OYIHWHAIU, CYHTpa
OYIMHMaHU aHa NIy acocra OyirHcana OYIMHMA acoC/iaH KMUUK OYITryHYa JaBOM STTUPUIIA/IH.

1) 2895=X,

1. Ilo3uuMOH Ba MO3UIMOH 0yIMaraH CaHOK CHCTeMAaJIapH.

2895 }47
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2895=23 1033y

2. 1234=X;

15°+25%4+35+4=125+50+15+4=194

19
18 |32 }_ﬁ;
1430 ' 5

12 2
2

1) 234567:X4
2) 124425=X,
3) 342546=Xs
4) 22456=X;
5) 126257=X,
6) 432578=X¢

1) 23432:=X¢
2) 342126:X3
3) 421345:X5
4) 231456,=X,
5) 4321678:X4
6) 41213:=X,

12345=194=522;

1-JAPC TONNIIUPUTU

7) 342892X8
8) 232 14:X3
9) 212213:X5
10) 121345:X3
1 1) A:573468 COHMHH 5 JTH cHCTeMa/a E3UHT
1 2) A=76543 28 COHHHH 6 11 cucTemMasa E3uHT

1-MYCTAKNWJI M1

8) 213413:=Xq
9) 412355:Xg
10) 3121425ZX4
11) 423189=X;
12) 143256=X;
13) 324545:X3
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7) 7134528:X6 14) A=21 03245 COHHMHH 5 JIH CHCTeMaa E3MHT
1 5) A:345326 COHMHH 5 JIH cHCTeMa/a E3MHT
2. BOIHKa CaHOK CHCTEeMacHuaaru COHJjap ycruaa apI/I(l)MeTI/IK amMaJuiap

bomika caHOK cucreMacuIard COHJap YCTHAAa apu@METHK aMaiap, YHIU
cUCTEMacuJaru amaiap kabu Oaxxapuiiaau yiia CaHOK CUCTEMAcH acoCHIa

1), 2345 2) 3435 3) 224
343, 2445 X 13
11325 44 1232
224
40225
4) 4022 13
31 1224
42
31
112
112
0
5) 42035+21325-245135x104135
1) 420 2) 245 3) 113405
21325 135 422
11340 132 10413,
24
422
6) 106, =55 1x*+0x+6=55
X*+6=55
X*+=49 X=+7
JKaBob6: 7

2-JAPC TONIINUPUTHN
Amainnapau OakapuHT

1) 34532¢+245354 7) 14320135:4335

2) 678174-34769, 8) 424015-134325

3) 4345675 344 9) 321024-10334

4) 453454414, 10)((3313245:45+332145)-431245) 2435
5) 6235,+3463, 12) 306,+124,=225 x-nu monune

2-MYCTAKWJI U1
Amarnnapau OaxapuHT

CaHOK



CoNooakrwdE

345354+23454,
457644-17674
3246, 4356,
42345,:26,
43254,+54325,
678144-6758,
43454 3456,
4245,:24,
34423,+23432,
675344-34767;
64326,:26,
34544+2545,
7865,-6878,
43245 334
4326":16'

18. (210347'56657)57
19. (210144 25¢-51254545+2300015¢):5¢
20. 532,-153,=131

X-HU mMOnuHne



3. bByaunum anomatiaapu JKYB, JKYK. bepwiran cCOHHMHI OXHPIru pakamMu Kyt
0yJica, y X012 OepuJIrad COH 2 ra OyJIUHAIU.
234:2 456:2

bepunran coHHUHT pakamjap WuruHAUCH 3 Ta OynuHca, Oepwiran codH 3 ra OYiauHAAM.
bepunran coHHuHr oxupru pakamu 0 €ku 5 6yinca, S ra O6ynuHagu. OXuUpru UKKUTa pakamu 4
ra OVnuHca, 6epunran coH 4 ra OynuHanu. bepunran con m ra €ku n ra OYiIuMHCa, y X0JiJ1a
Oepwiiral CoH m "1 ra Oy IuHaIH.

546+174+390 na amamiapHu OaskapMacaH OJIIUH 6 ra OYIMHUIIMHN aHWKJIAHT.

546 5+4+6=15 15:3 6:2
174 1+7+4=12 12:3 4:2
340 3+9+0=12 12:3 0:2
Hemak 2'3=6 6 ra OynuHaAH

bepunran connapHu 6ynagurad COHJIAPHU HT KATTACH SHT KaTTa yMyMUH OYIIyBUM JAeHniIaiu.
bepunran connapra OYiIMHaAWTaH COHJIAPHU SHI KUYWTH SHT KUYKUHA YMyMUW OYJIMHYBYH
nevwnanu. bynapHu TOMUII UKKK yCyiaa Oakapuiaiam.

I-ycyn. Ty0 kymaiTyBunaapra axparuiil €piaMua.

72,48 ra OKVYb Ba OKVYK Tonmicun

72|2 482 72=2°3

362 242 48=2*'3

18 |2 12|2

9|3 6|2 1 (72,48)=2°3=8 3=24

3|3 3|3 K (72,48)= 2% 3?=16 - 9=144

1 1

(OKYDbHu omumiia KIMaWTyBYMTa aXpaJraHJIapHU OOpJIApMHU KWYUK Aapa’kajJapuHU OJIU0
KYMaluTUpUIAIN)

(OKVYK onumiga Oup Xu1 KaTHAITaH COHJIAPHUHT KaTTa Japakara OJIMHIIH)

Il-ycyn. EBxmmn anroputmu €paamuna Ttonuianau. SAbHM OepuiraH COHJAPHU KAaTTACUHU
kuuurura OynuHagu. Arap O KOJJIMK YWKCA, UKKHHYA COH OMPUHYM COHHUHT HHT KarTa
yMyMui OYmyBun OViamu. Arap KOJJIWK YHKCA, MKKMHYM COHHHU KOJJIMKKA OYJIMHAIHW, HOJ
yuKca OMPUHYY KOJAUK OCpUIITaH COHJIapra SHT KaTTa yMyMui OyimyBuH OViaau.

Konauk xosica, OMpWHYM KOJJUKHM HWKKWHYU KOJITUKKA, WKKUHYM KOJJUKHH YUYUHUU
KOJIMKKA Ba XO0Ka30 HOJI KOJJIWK YHUKKYHYa JaBOM HTTHpwWiaau. Hom KOMIAWKIaH O AWHTH
KOJITMK OepUJITaH COHJIApTra HHT KaTTa yMyMUd OV1yBUM OYau.
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Macanan 1. I (72;49)=24

72 48
48 |1
48 (24
48 | 2
0
K (a,6)= ab .y acocan,
A(a-b)
K(72,48)="2% ~144
K(72,48)=144
Macanan 2.

46362 6a 41034 connapuune sHe KUYUK YMYMUU KAPPATUCUHU 84 DHS KAMMA
YMYMULL OVIY8UUCUHU MONUHL

46362 ’ 41034
41034 | 1

41034] 5328

37296 | 7
5328 | 3738
3738 1
1590

3738 |1590
3180 2
1590 | 558
1116 | 2
558 | 474
474 1
474 [ 84
420 | 5
84 | 54
54 "1
54 |30 T (46362,41034)=6
301
30 |24
24 1
246
24 4

K(43362,41034)= w = 46362 - 684 = 31711608

3-JAPC TOIILIUPUTF N



1. Kyiinnaru coHJIapHUHT Kaicu OupH 3 ra KOJIAUKCH3 OYIMHAIH.
413, 535, 1275, 5748, 5710, 20145, 3120, 201450, 4356782

2. Ky amanunu 6axxapmacaH Typuo
180+144, 720+308, 3240+7560 imrunauiapHudr 2ra, 4 ra, 3 ra, 5 ra, 9 ra OyIUHUII-
OYJIMHMACTUTUHYU alTHHT.

3. Kymmm Ba aiimpuin amaivHy OaxxapMmaciaH TypuO, KyWnaard WUFUHIU Ba aldpMallapHUHT

4,9, 5 conmapra OVIMHUIIIMHA aHUKJIAHT.
a) 3456+10116, 6) 6375-3025, 648+1071+80424, B) 5625+1584

4. Kynmaiitupuin amanvHu OaxkapmaclaH TypuO, Kyhduaaru kymaitmamapuu 2ra, 4ra, 3ra
OYTUHUTI-OVITMHMACIIUTUHY aHUKJIAHT.

a) 14475, 6) 12328050 B)97 504 225

5. Ky#lupmarm COHJApHUHT OHI KarTa yMyMHH OYIyBUMCHHM Ba OHI' KHYMK YMYMHM
KappaJMCUHU TONMUHT. Ty0 KymalTyBunIapra a)xpaTuiil ycyiau OuiiaH TOTIHHT.

(1200, 960); (2400, 1920); (1920, 1260);

(12870, 7650); (3600, 1920); (30295, 36354);

EBxnmnp anroputmu €paamMuia TOUHT

(42595, 20145), (2585, 2975)

(2760765, 11864145); (420135, 455565)

(7651563, 14456712); (457566, 400551)

6. Kyiluaaru coHJIapHU 3HT KaTTa yMyMHUH OYIIYBUMCHHU Ba SHI KHYUK YMYMUU KappaJIHCHHH
TOIIVHT.

(2551665, 10664145)

K (8740, 2430)

I (775845, 304005)

K (4970, 1330)

3-MYCTAKUJI N1

1. Kyitugaru connapHuHr Kaiicu 0upu 4ra, 25ra KOJIIUKCU3 OYInHaIu.
413, 535, 1275, 5748, 5710, 20145, 3000, 201450, 4356781

2. Kyitmparu connapHuHr kaiicunapu 6ra, 12rara, 15ra, 18ra, 20ra, 50ra, 75ra Konaukcus
OynuHaIu:
132, 360, 11250, 984, 3408, 1089, 9720, 60480

3. Wwrunnuau xucoOiamacnaH, KyWwpard colmapHuHr 12,15,75ra  OynmuaMm  E€xku
OYTMHMACTTUTUHUA KYPCATHHT.

a) 60+120+24;  b) 75+300+150; ) 375+3150+7125; d) 480+2400+1680



4. Alumpmanu xucoOjamacnaH Kyduaard conjapHuHr  6,18,15ra  OynuHum  €xu

OYIMHMACIUTMHNA QaHUKJIAHT:
a) 3330-810; 0) 4860-1264; B) 7230-1432

5. Kynaiitupuin amanuau OakapMaciaH TypuO, Kyhduaaru kymnaitmanapau 2,4,3ra OVIuHuUIII -

65'/JII/IHM3,CJII/IFI/IHI/I AHUKJIAHT .
a) 288 ' 75; 6) 246 280 50; B)97 604 225

6. Kyliugaru coniapHUHT TyO KyHaTyBUMIa aKpaTUIl  yCyJdu OWJIaH SHT KaTTa yMyMUH
OYIyBUMCHHM Ba SHT KUYUK YMYMHI KappaJMCHHU TOMTUHT
a) (960, 12345); (4565, 12345)
(7650, 12870); (41382, 103818)
(3640, 14300); (7280, 14800)
(7280, 28600); (3640, 28600)
(24700, 33250); (2420, 3325)
0) Esxinn anroputmu épaamuaa OKYb Ba OKYKunu tonuur

(4225, 5915): (1258, 21114)
(25245, 129541); (538133, 3311053)
(538133, 367435); (331033, 367439)
(359627, 411477): (359627, 323451)
(2950753, 11864749); (74295, 93675)

7. Kyiiugaru COHJIAQPHUHT SHI KAaTrTa yMyMHUH OYJIyBUMCHHM Ba OHHI KUYMK YMYMHI
KappaJXCHUHU TOIUHT.

H (1875 9770; 451630) K (587560; 605010)

K (9875; 4450); K (8660; 4330)
J1(52050; 408575);  J1(310779; 351423)
K (7608; 15520); K (26450; 1307)

T1(320124; 444565); K (4880; 2560)



4. CoH TymiyH4YacMHM KeHraiitupuil. ByryH connap. ByryH connap ycruga amaJiap,

aMaJJIAPHUHT X0CCaIapH.

ByTyH connap — Oynap HaTypas COHJap, HaTypal COHjlapra Kapama-Kapuiu conuap Ba 0

COHJZIUP.

(HaTypaJ COH — CaHaIll HATWKACH/Ia UIIUIATHIAUTaH COHIApIND)

byTtyH connapaa Kyiumaru xoccauap ypuHIIA

1°. a+b=b+a (YpuH aIMaIITHPHLI, KOMMYTATHBIINK)

2°. a+(b+c)=(a+b)+c (rpymmanan, acCOMHATUBIIHK)

3°. a(b+c)=ab+ac (takcumor)

Macanamn,

1) 2117-1817+17 * 15-15 '14+18 " 13-15 * 13=17(21-18)+15(17-14)+13 * (18-15)=17 ' 3+15

3+13 '3=3 ' (17+15+13)=3 - (17+13+15)=3 ' (30+15)=

=3 '45=3 " (40+5)=120+15=135

2) Kyiimparn wudomaHMHT KHUHMATHHUTONMINIA HOMaH(ui, OyTyH COHJApHH Ky IIHMJIHII

xoccanapura 6apua xoJiapuaad GonJanaHuIIHI KYPCATHHT.

399+128+473=399+473+128=399(1+472)+128=(399+1)+(472+128)=

=400+600=1000

(KOMMYTaTHBIIMK Ba aCCOLMATUBIIMK XOCCACUAH (POWJaTaHUIIIN)
4-JAPC TOIILLIUPUTHU

XucoOmnaHr.

1) 139 ' 15 +18 ' 139+15 ' 261

2) 27 23-24 -23+21°19-18 "19+17 '11-14 11

3) KymnniHuHT accouuaTuBIMK KOHYHUHU €3UHT Ba XUCOOJIAHT.

209+66+91+34+72

4) Kynailtupuill KOHYHJIApUHUHT MGOJAHM KUHMMATUHU XHcOOJalja KYyJUIaHWIraH Oapua

XOJUTAPHU KYpPCAaTHHT.

2513 '8 4 -250=

5) UdbonanuHT KUtMaTUHU paIlMOHAN YCYJI OUJIaH XHCOOIaHT.
a) 3269+59+891 B) 3450+1770+2544

0) 32 (13125) r) 125450 8 4

4-MYCTAKWJI N1
1. 26 *25-25 '24+24 "23-23 22-12 8
2. 18 "36-16 "36+24 -27+25 24-21 5
3.2723-2423+2119-1819+1711-1411
4. KYIIMITHUHT acCOUMATUBIMK KOHYHUHU €3MHI Ba YHHM KaHAall COHIM M(oJaJapHH IIAKIUN
aNMaIITUPUII MYMKUHJIUTUHUA TYIIUHTUPUHT.
a) 2751+3467+749+1333
0) 3749+2863+651+1127
B) 7605+3003+2305+1007
5. UdonanuHr KUMMaTUHU pallMoOHaN yCyi OMIaH XUCOOJIaHT.

a)25°125'4°8 0) 3456+1770+2544

5. Paunonau consap. PanuonaJj conJiap ycruaa amaJsuiap.
AMaJUIADHUHT X0CCAJIapH.
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B-K}”lpHHHmnnarH COHJIAPHU pallMOHANl COHJIap Aevunaau, Oy epaa P Ba  OyTyH coHIiap.
q

Kymmmra Hucb6aTaH, paioHal COHIap acCOIMATUBINK KOHYHUTa OVHCYHAIH.

E{LBHEJ}B
n n n n n n

KacpiapHUHT 5HI' KHYMK YMYMHM Maxpa)kra KEJITUPUHT .
11 17 _66+68_134_67 1
24 36 144 144 72 24 36
Kacpmapuu kymmin Ba alupHil yayH Maxpaxiapu Oup Xui 0yica, MaxpakKuHU Maxpax Kuino
&3unmno, cypaTHU cypaTiapu Kymmbo (aiinpu0) €3umaiu.
5 7 5+7 12 3

—_—=—=—=
16 16 16 16 4

7 5 7-5 2 1
12 12 12 12 6

Kacpuu kacpra kynailTupuin ydyyH CypaTHH cyparra KynaTupu® cypaT Kwinb &3unanu,
MaxpakKHH Maxpaxra Kynmautupub maxpax KuwinO &é3unmaau. (Arapaa apanam kacp Oyiica,
aBBAJI HOTYFPH Kacpra aijaHTUpHO CYHTpa KyNauTUPUIL KOUJACH OakapuiIain)

ac_ac 4.5 1

b d b-d 15 16 12

Kacpuu kacpra Oymumn y4yH OepuiiraH KacpHH CYpaTMHUM WKKWHYM KACPHHUHI Maxpa)kKura
Kynautupud cypar Kuinb® é€3umnaau, 1- kacpHM MaxpakKMHU HMKKHUHYMA KaCpHUHICypaThra

KYTalTupud maxpax Kuiub &3unagau. Arapja apaiamn coH OVyiica, aBBajl HOTYFpU Kacpra

. o o a . c ad
almanTUpuO, CYHrpa OYIIHII KOUJacu Oaskapuia/iu. o : 4 be
Hartmxa. Kacpuu kacpra Oynum ydyyH OMpHHYM KAaCpHM WKKHHYM KACPHHHI TECKapHCHUTa
KYyHauTUPUIIA/IN.
a.c_ad_ad
b'd b c be

Typr amau OMprajukaa KeJrasaa aMmaJj 0axkapuiln KOMJAacu.
TypT aman Oupranukia KeiaraHja, aBBajl MKKMHYM OOCKHY aMalljlapH, CYHrpa OUpHHYU
0ocknu aMasiapu Oaxkapuiaau. Arapaa KaBciu Oyica, aBBaJl KaBC UUM OaKapuiiau.
Xap Oup Oockuu amanu ajoxuja Kejca, yamnjaH yHra KapaO aBBaj Kaiicu aMmall kejica yiia
amaJ OJIMH Oa)kapuiiaau.

Macanas, 51+1§:51_Z
2 3 3
1)1§Z5l=1§:51=§;§:§.i=3
5 5 5 3 5 3 516 10
2) gl,3 _g5+43 8 .4
2 10 10 10 5}

3) 54 2_512-10 2
5 3 15 15

S-JAPC TONIUPUTFAN
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1. 6—2ﬂ -3£—1§:l
5) 8 54

2. 1£—§ .22 0,6:3E -21+3,75:1l 12,2
4 2 2

U7 49) 147
5 5 85:2§ 1
3. 26—:6,4)-(19,2:3—)—7—277——
3 9 05:18°.11 18
3
(3.4-1275). 18 105
4, c - 27 +0,5- 2+—1
P (1162 575+
18 "85 17 2

5. [(21,85:43,7 +8,5:3,4): 4,5]:1% + 1;—1

6) fosnm+3u7—g)-s

| I [
(1,5-1- “;)llli

L

‘?)i [m—m-zj

. |
+ ﬂ;lzﬁ]: 2 -i + [}‘*3'

{ﬁ_.‘l—-l..ﬂi;ﬁ
8). 1%.l,l+1% . _(:%+u).um
'u—n.t-a'TIT_ !.ﬂ—-l% )
) 13.?5+il - 1,2 *l-l—-"l 82
O g
| (’“*"“?)‘i ( 3 a)
10) (X rore Lt sou— )
J (u.&-*~'5+ﬂ.ﬂ—;-(ﬂ.ﬂ1-; ‘O
1) falszs ‘15-3l
(T"" . fﬂ)=(1—f‘m+”y
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5S-MYCTAKWJI N1

5|32 s el ol
21> 4°_2=
2 "3 5 '3

2) |(520-0,43):0,26 — 217 - 2% -~ (31,5:12% +114- 2% + 61%)

1 .3

37542, 2,415 10

21 1875 275.1%1| U
2 2

3)

4) 1g+3,5:11j:22+3,4:21—0,35
5 4 5 8
0,3275 - (215 4]:122:|:0,07
5 L 88 33)7 9
(13— 0,415) : 6,05 + 1,92
- 1 31 51 1 m 2
6)| ¥y +(1837)-25+(15-F)iG
2-3~+(31.132.—- (2—_5).5

(o — 5 g} T + 281 mears] 15

7| — ,
. (E_uma).n,lzaﬂ- —} {0.358—-1.4?95-!37)
|ea-iram) 1 3-2(5+ 3) 14
8) BB .0 3 2 1%
n'\e ‘s 24)*'21_319 <

B 13
' | @2=1.7.0003 (15-1)-

) fﬂ 7]""" (aee415)- 5
|5 [ﬂi [ﬁ ‘i”";ﬂ’:ﬁuﬁ;lfmmn,al.

r———

] sa;h+1354 0,124,

{jnponupmnl X RE TOWRRr

[1-—!.5-(2 —; 1 u)];mﬁ :'-:- -2,d

3,
14’8
—10—

2]
11) 120075 -02 - 0016:012 407
Il‘é-ls‘;wu X

[ +-3): m_(ﬂﬁ :.-.ﬁ]z +3,]’5:I—|*22_

6. YHIM kacpJiap. YHJIHM KacpJap ycTtuaa amauiap xoccajaapu. Jlagpuii kacpaap. Jlaspui
KACPHM OJAMI Kacpra aiJIaHTHPHILL.

13



Maxpaxu 6up Ba HoJuTapjaH €k Maxpaxu 10 mu mapakanapu OWIIaH KelraH Kacp YHIIM Kacp
NeuniIaan.

1 12 1
10° 100" 1000

1 12 1

10° 102’ 10°

Vamu KacpJiap oJaraa Kacpcus Bepryi €paamuaa €3unaau.

Lo o012 L _oo01.
10 100 100

YHIIN KaCPHUHT X0CCAIAPH.
VHIM KacpHHHT Kacp KUCMHMHHM OXMpPHMTa KM OyTyH KHCMHHHHI OJNHIMIAa HOJ KyHHII
OmJIaH KaCpHUHT KUHMAaTH Y3rapMaiiu.
Macainan, 2,4=002,400
VHim kacpiap ycTna amaiuiap 6yTyH coHnap kadu Gasxkapuiaanm, hakaT Bepryi épaaMua.
Macanan, YHIM KacpHH VHIM Kacpra KyIIMII Ba aiiMpUIl y4yH XOHA OMPIHKIAPH MOC
paBUIIA KYIIWJIaAU, aluPUIIAIN.
3,45+12 4 3,45
12,4
15,85
24,75-5,816 24,75
~ 5,816
18,534
VHIM KacpiapHM KYHaWTHpHII XaM OyTyH COHJAPHM KyNaHTHpHII KaOu Gakapuiau.
buprHYM Ba UKKUHYY COHJIATH BEPryJIaH KEKIUH COHJIApHU caHab HeuTa Oyica, YHraaH Janra
Kapal Beprys aKpaTUIaIH.
3,14
1,2
628
314
3,768
VHnm kacpnapHu 6YIum xaMm OyTYH COHIApHH Oy Kabu Gakapuaaau. SI'bHE BEpryll CypHII
épmamuma 0,625: 2,5
0,6250 [2,500
5000 10,25
12500
12500 0,625:2,5=0,25
0
JHaBpuit xacp MKku Xui Oymaau: cod mAaBpwii Kacp, apanamn naBpui kacp. JlaBp Beprynmax
KeMHHPOK Ootianca cod naBpuii Kacp JeHUIAIN.
Macamnamn, 0,333.....=0,(3)
JaBp BepryingaH KelnH Oup, MKKM pakaMHIaH CYHT OolliaHca, apajaml JaBpud Kacp
neinnanu. 0,333.....=0,1(3)
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JlaBpuii KacpHM OJTUI Kacpra alIaHTUPHIL Y4yH (co( AaBpuil KaCpHU) AaBpJa HedTa pakam
Oynca, VmiaHda TYKKM3 Maxpaxkra ¢&3unand. KaBc wumparm pakam cypatra €3Wiaji.
0,(32)=32/99

Apanam naBpuii kacp OVica, KaBCHM 3bTHOOpra oJMaciaH cypar &3uau0 yHAaH KaBCAaru
Oynran coH aiipwianu. Maxpaxra 3ca AaBpja HeuTa pakaM Oyica, yiiaHdya TYKKWU3, JaBpujia
HeuTa pakam OViica, YiraH4a HOJI €3UJ1aIu.
Macanan, 0,1(2) —t2-1_1
90 90
6-1APC TOIIIIIUPUTU
AmariapHu OaxapuHr

1) (7-6,35):6,5+9,9

2) ((2’7 —08)-2.0) 0,125] :25+0,43
(52-14):03

3) ((0,813) —0,4(6) :1%) : ((1,125 + 1% - O,41(6)D :0,59

(0,666... + 1j 10,25

0,12333....:0,0925

4)

+12,5-0,64

5) (0% 5}

b oz aopis T 125-064.

6j 65333_ ﬂ‘ ﬂ;’ LI25 + 1 ::" - 041 {b}
| 1% 0,59 .
7) Iu,a??s (.r 112 -l;u,w

| (13— u.uunb.ﬂa+i.?1 ’

8) (-‘:— +1?Lﬂa.‘:_}-2_5

| ilu'uq}s-
(1340 ) + 0.0 o

I o
ol . _ .
} | W7 —=635) s 054U . ) . 123_-
[EEJ*HH l*--ll.:l-'-)—-u{a}l L
= 1,8 ¢
10) !—--—-)ala-—+:- -0, (26)
| ] 'ﬂ,ﬁ.

ry=m)

: 0,125,

6-MYCTAKWJI U1
AMaJuIapHH 0a:KapuHT
1. (6-28)-3,125-1,6:0,25=
2. (0,(06)+0,(3):0,25):(0,12(3):0,0925)+12,50,64=
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5 e 110) . _
3. [((g + 2,708(3)) : 2,5] : (1,3 +0,7(6) +0, (36) - m] :05=

1

[(7-6,35):6,5+9,98999...]
4 12,8

. 1. 1
{(1,2 :36) + (15 : 0,25J —1,8(3)} 1,

38 1 8 3

(2—) 13- +3-—-0,(26)
5 45 15 9 65

(181 - 13,777....) L
2 85

-0,5

6. ii:s-}fts-}= 53)=§+(.2'..~1_-'_’. _E]_ﬂ.l':ﬁn

341006
1 48 B
u.=+;-+n.lqu.--+ﬂ-m+n.n—o.m;.i—£
= & -
7. & M+0s+ e
~ 2
B—=—yd=
2 5 7' i
26 -~:6,4)-/192:32 _——
8 ( 3 ) [ ") 05418511 18

7
0.T25 4 08 + 5 +.0.42(6) +0,12(3)

i 3

ﬂ.ﬂ'-ﬁ:—(ﬂ,ﬂhs-ﬁ] o
9. [(m-n,ala}:ﬂ,zﬁ-—zn-zgl_ -

_ L . 1
. _[3""’"2E+""23+G‘;}
10, G129

L 405 (24 =24
= .(1 ——-+ui) 5+ =

:,r$+2-,:- 2%1—1,& 10
I. 2 gt 2ms—ty ) U
1(21,85: 437485: 34 45 1 21 1L,

7. XakuKu# conap. XaKuKuii COHJIap ycTHaa aMmajuiap
Hatypan, OyTyH, pamoHas Ba MppaloHall COHJIap OMpraivkia XaKuKuii COH Teuniaau.

R L C O

Amainnapau OakapuHr

1) 518 -24/50 +5=514-2 —2/2-25 +5=10~/2 -1042 +5=5
2 _ 2(B5++2)
2 \/E—\E”ﬁ_(\/ﬁ—\/i)(\/éﬂﬁ)”

\/§=%—2\/§=2£+4—2\/§=4

3) V32 +/98-+/50 16-2++2:49-+2:25 _4v2+7J2-5J2 62 _

J72 J2-36 62
4) \19-83++/3 HU XHcOOTaHT

V-3 +V3=4-3+3=4
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a—a‘a +(%/5)2—(\/§)2+ _
Vet A Varde

al-va)  a(-%afi+¥a+3a?) al-%a)

Galta+ila) Yaletasila’] V@

a;ai/g+%1\/g+2\/§=ﬂ\/1;2ﬁ)+%—\/5+2\/5=%(1_%)+%+\/_=
a a

3&/5—3&/5~§/5+3{/5+\/5=2§/5—§/?~§/5+\/5=2i/5—§/¥+\/5=2i/5

7-JAPC TOIIINPUTHA
AMaJuIapHH 0a:KapuHT

1) /8 ++/50 —/72 upparmonamIMKIaH KyTKapUHT

2) 1 N 1
V3-1 B5+2
3) Xucobanr (4+\/EX\/E —JeNa-15

\/;-i-l_l

4) ConaianiTUPUHT :
) P XX + X+ X2 =+/x

17



-MYCTAKNWJI 111
AMaJIapHu 0aKapUHT

1) V27 +475-108

2) VppanmoHauuKIaH KyTKapUHT
1

B2 52

3) XucobaaHr

V3-75-(3++/5)- (/10 —/2)

4) ConmanamiTMpuHT

©
o)

|7
ey

(o -4a)" +lavpeya)”

(m+ ,5) ,3‘ oe +0.56)»°,s

3
( 40428 = o.ms)‘u o-—+a-— I X 8
5 2 ; ER:3
ST 2032 il -y (ot °) "s
el Y
: ] , 6. (16;-13-; -2 4+22(0, (24)~0, (og)H%.
3-3-~l.9+l9.h4; W“--l-?*; \
2 .38
%-m u(lmu) : | A0 (“ ,}") :
A b | To12408  0505. --o.ooz |
‘t -5-.(;-0 " o.o.o.oos)‘ W AT
Se pmrper 710,25, 3~.xo+o.us.o.sa (~-.- 14
°+|3-15 M- 8. - .
- 1 TS lﬂ ot ( ) 3
a 2 =5 ' a1’
(«s-l-a--us).m..., |;‘;.o.:2.o,a_o.u ¥ :
4, — + — 0125/025 4 | —
. LY 3 103
‘1(3)&3+0.(2)+’]u23 (u°3)"'° YR oos+u (29“9) e
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8. Kommieke connap. Yiap ycruaa amajiap.
Anrebpank o = x+iy KypuHuigara udoaa KOMIUIEKC COH aedunanu. byHma x Ba y XaKUKHiA
COHJIap, I 3ca, i°=-1 TeHrIMK GUJIAH AaHUKJIAHAIHA BA y MaBXyM OUPJIHK J1e0 alThIaIu.
X-KOMIUIEKC COHHUHT XaKMKUM KUCMH
1y-KOMIUTEKC COHHUHT MaBXyM KHCMH JICHIIIA TN,
Z=X+1y 11 Z=X-1y KyIIIMa KOMILIEKC COH JCHIIIaIu

Kommuiekc coniap ycruaa amajuiap

1) Komruiekc COHJIapHHM KYIIUII YYyH XAKUKUM KUCM XaKUKAWA KHCMUTa, MaBXyM KHUCMU
MAaBXyM KUCMUTa KYIIHJIAIN.

Sean z;=a+bi  z,=c+di
Z,+2,=(a+c)+(b+d)i (2+3i)+(3+4i)=5+7i

2) KoMmriekc coHapHu alupHuILL.
Komrmiekc connapHu aluMpuIl Y4yH XaKUKUM KUCMUJAH XaKUKUH KUCMH, MaBXyM KHUCMUJAH
MaBXyM KUCMH alupUIIaIN.

3) zy=a+bi z,=c+di

2;+2,=(a-c)+(b-d)i  (5+6i)-(3-4i)=2+10i
z,=a+bi Z,=c+di
Komnnexc connapnu  kynaumupuwioa Xxyoou UKKU Kaec Kynaumupuui Kouoacuoaw
dotidananunadu ea i nu ypruca -1 conunu Kiub uxvamianaou Z; '
z,=(a+bi)(c+di)=ac+adi+cbi+bdi’=(ac-bd)+(ad+cb) i(2+3i)(5-4i)=10-8i+15i-12i*=22+7i
Komriiekc COHHM KOMILIEKC COHra OYuIIaa, KaCPpHU CypaT Ba MaXpaXMHHU Kacp Maxpa>KMHUHT
KyIIMacura KynanTupuiaay, sbHU Kyiuaarnya oaxxapuiaam:

z,=a+bi Z,=c+di connapnu 6ynuw kepax 6yicun

z, a-+bi (a+bi)(c—di) ac — adi + cbi — bdi? (ac+bd)+(cb—ad) ac+bd ch-—ad.

1 = = + |
z, c+di (c+di)(c—di) c? —d2i2 c®+d? c®+d® c’+d’
3+4i _ (3+)(2-3) _6-9i+2i-3" _9-7i _9 7.
243 (2+3i)(2-3i) 4-9 13 13 13

i3:|2'|:—i 2100=(42)50=(_1)50=1
8-1IAPC TOIILIINPUTU

1) KoMmuiekc coHapHH KYILIMHT
(3+5i)+(2-7i)

120) (o)

2) KoMruieke coniapHu allipuHT
(4+3i)-(-5+6i)

(43 +1§ij—(21—13ij
3 8 3 8
3) Komriieke CoOHIapHU KYTauTHPUHT

19



(6+7i) - (2-11i)

(ol

4) bynunuian 6aXkapuHT
344 0,2 -14i

5-7i 0,4+3i

5) Amaiiapau Oa)KapuHT.

. . . z,+32,;
1) Arap z, =2+3i; 7, =1+i; Z, =—2+1i;; Oyca, z:—l+3 2!
22, — 13
—8.2i ool 7 : n-2)
2) 2,=8-2i; Z,=5+I; Z3=-1+I oyca, 1= HH XHUCOOIaHT
Z +7
3) i*%; i°%° qu Xuco6aanr

8-MYCTAKWJI N1
1) Komruieke coHapHu KYIIIUHT
(6+7 i)+(-2+3i)

(2%+1,8 i)+( 1%-0,8 i)

2) Kommuiekc COHNIapHU aiMpPUHT

(7-3 1)-(9+11i)

(4,8+1,51)(0,8-0,51)

3) KomMiuiekc coHnapHu KYyauTUPUHT
(15+41i1)(2-31); (4,3-2,6)(0,2+1,4)
4) bynmuuiau 6axapuHT

5460 23i-14i
4-3i’ 2,4-16i
5) Amamnapuu 6akapuHT
1) z, =2-3i; z,=4+3i;, z,=-3+Ii; Oyica, z:zl+—322; HU XHUCOOJIaHT
22 -12,-1,
2) z,=6-3i; z,=1+2i; 2z, =1-i; KOMIUIEKC COHJap OepuaraH
_Z (Z 25 =7) HH XMCOOJIaHT
)+,
3) im; i2° gy xuco6anT

9. Kommieke COHHUHT TPUTOHOMETPHUK MIAKJIN
Z=a+6l KYpUHUIIN KOMIIJICKC COHHUHT aareOpuK IIaKIu IeHUIaIH.
Komriekc COHHUHT z = r(Cos ¢ +Sin ) KYpUHHUIIIATH W()OJACH YHUHT TPUTOHOMETPHUK IIAKIIN

IeUnIaau.
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a+bi =r(cos g +sing)

=+a® +6° tggo:E

b
Z =r(cos¢ +isin @)
2" =r"(cosng +isinng)™*
* am MyaBp ¢opmynacu aeinnagu. TpUTOHOMETPUK KYPUHUIIATH KOMIUIEKC COHJIAPHU
KYTIaUTUPHIIL, OYJINIIL, Japakara KyTapuill, ylapJaH WIIW3 YUKApUI KyHugaruda oaxapiain.
1. z, =r(cose, +ising,)

z, =T,(cos @, +isin p,) 6ynca

2,2, = 1,1, (cos(p, +¢,) +isin(e; +@,))

z" =r"(cosng +isinneg)

%z =1/r(cos ¢ +ising) = Vr (cos £
J3

1) %+ 7i HU TPUTOHOMETPUK IIakKIiia udogaianr

1
Y (BY 13 5 1
rJ(z) (?J NataTt YT TR
2

nk +|Singo+2nk
n

)

=60° =z
@ @ 3
2)1+£|_1 (cos%+isin%)

2(cos—+isin Z)-3(cos£+isin EJ = 6[cos[£+z)+isin(£+fn = 6(cos£+isin fj =6-(0+i)=6i
3 3 6 6 3 6 3 6 2 2
3) 6(cosz+isin J (cos—+|sm j (cos[———j+|sm(——£D=3[cos£+isin£j=3~(ﬁ+i1)
2 3 2 3 6 6 2 2
4) a=Y1+i \/\/E(cos—ﬂsmj ( 7[/4;247[+|sinMJ
mld)
n=0-a, = 82 cos—+|sm— =82 cos—+|S|nE

n=1-a, :6\/5(003”/4—32”+isianJr%jzﬁ/E(cosi—zﬂsing—”J =

12
\/—(COS—-HSIns—”j
4 4
n=2a3= %(Cosw+isin Mj = Q/E cos 1z +1isin 177[)
3 3 12 12

9-JAPC TONIIUPUTF AN

1. 3
1)a) EI +-, HH TPUTOHOMETPUK IIaKia nudogananr
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) 1-i c) —%+i§ d)-1-i/3

AmannapHu Oa)kapHHr.

2) a) 3(cos£+isinzj(coszﬂsinzj
6 6 4 4
8) 8(cos£+isin£j:(cosz+isinzj
3 3 6 6
21
c) (cos%ﬂsin%j d) ¥1+i/3
3) a) (—/3+i)° HU XUCOOTAHT
B) /-1 HM TomuHTr
9-MYCTAKMUJI A1

1) TpuronomeTpuk makiaa udoaayiaHr.

a)—%—i\/é 6) 1-i3, ¢ gﬂ%;

2) Amannapau OaKapuHTr.
a) 4 cosZ +isinZ |- 2[ cosZ +isin %
3 3 4 4

b) 6(003E +1isin Ej : 2(005Z +1isin zj
2 2 6 6

c) (cos%ﬂsin %j24 d) §1-iv3

3) a) (+/3—i)®HH XuCcoOIaHT
b) §/i HM TOonMHT

10. ®yHKkuuA TYHIyHYaACH
Arap X TtynamaaH onuHTaH Xap Oup xe XoaneMeHtura YV Tyminamuna ye Y aHuUK OuUTTa )

AIIeMEHTH OMpop KOHYH Komja Oyiinda Moc Kenca, Oy TYIUIaM Opacuaard MOCIUK (pyHKUUS

NEeUMIIaIN Ba Kyiuaaruda €3uiajiu.
y=f(x)
X - MUKJIOP 3PKJIU Y3rapyBUu apryMEHT
f - Mociuk
Yy - byHKIUSA

X — y3rapyBunHHHT f(X) GyHKIMS MabHOTA ATa OYIamIural KuiMaTiapy TYTIaMu (pyHKIUSTHIHHT
aHMKJIaHUII coxacu Aerniaany Ba /(f) kypuHuma Oearuimatim.
dyHkIMsa KaOysl KWIaaurad Kuimatiapy TYIJIaMu YHHHT y3rapuin coxacu aeimnanu Ba E(f)

OwstaH OeNTrWIaHIun.
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Arap f(X) ¢ynkmus x HuHT Xap KaHmad xe J(f) xwitmatu yays f(-x)= f(x) O6ynca Qynkuus
KyOT QyHKUIUS Aednnagu. Arap mry Xojiar yuyH,
f(-x)= -f(X) 6ynca, pyHKIMS TOK QYHKIUSA TCHHIAIH.
10. JAPC TONIIINPUTHN
2) Kyitugaru GyHKIUSUIIApHU Y3rapyIll COXaCHHHU TOTTHHT

a) y=+/36-x° b) y=2cosx—3

3) Kyitunaru byHynusiaapHuHT )XKyPT €K1 TOK GYKHKITHS SKaHWUHA aHUKJIAHT.
a) y = x*sin4x b) y=x%—x*+x° c) x®—x*+x?

10- MYCTAKHJI N1

1. OyHKIUAIAPHA AHUKJTAHUII COXATAPHHU TOITHHT.
1
a) y=v6-5x—x* b)y=——°>
V6 —5x — X

1
b) y= —— +/XF —TX+12
Vx% =3x

c) y=+x? —1+tg—4
X—4

d :arccos—

)y 1

e) y=+25-x* + 21
X —
2) Kyiingaru GyHKUUSSHUHT Y3rapyil COXaCUHH TOIUHT .

a) y=+4y—x° b) y=3sin x-5

3) Kyliunaru pyHkuusnapau ;kyQT €K1 TOK (PYHKIIUS SKaHJIUTHHA AaHUKJIaHT.

a) y = x’tg3x b) y=x®-x®+x° c) y=x*-x*+1

Arap T > 0 y3rapmac con maBxyn 0yau0, xap oup xeJI(f) Ba (x+7)e/(f) na f
(x+T)=f(x) Tenrnuk Oaxapwica, f (x) QyHKIMS naBpuii GyHKIUS ASHUITATH.

x-1
1) y=+/x*-3x+Ig 5T (YHKIUSHUHT aHUKJTAHUII COXACHU TOTIMHT.
—X

Euwnmn.
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x<0

2

X7 -3x=0 X(x-3)>0 X(x-3)>0 x>0

X = = = =
>0 (x-1)(2-x)>0 x-D(2-x)<0 X>1

2" X<2

{(—00;0] V[3;0) = {(~;0] U[3;0)} N {(1;8)} = (3:8)

L2)
KaBo0: (3;8)

2) Kyitugaru GyHKIUSUTapHUHT aHUKJIAHUII COXAaCUHU TOMUHT.

a) y=+25-x° b) y=2cosx—1

25—-x*>0 y=2cosx—1
x> -25<0 cos x — [-11]
(X +5)(x—5) <0 ~1 00a -3

1 00a 1

acasod . [-3]

A(y) =[-59]
E(y) =[0:5]
arcaso6 . [0;5]

3) Kylingaru pyHKuusnapau ;KyQT KU TOKJIUTUHU AaHUKJIAHT.

a) y=x°sin5x
0) y=x"-x*+1 c¢) y=x>-x*+x

a) y=(-x)°sin5(-x) =—x°sinbx mox
0) y=(-x)*—(-x)?+1=x"-x*+1 orcygpm
C) y=(—x)°—(—x)* —x=x° —x* —x orcyghm xam smac, mok xam smac

10-JAPC TOIILLIUPUTHU
1. Kylinnarn GpyHKUMIapHA aHUKJIAIl COXAaCUHU TOIUHT .

3X
@) y=——X
Vx® —5x+6
6) y=vx*-5x+—; 2
X —

c) y:\/x2—4+lgiz

X—4

0) y=arcsin XT_3
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1
e) y=v36-x*+ ——
VX% =3x

10-MYCTAKMUJI U1

l. (DYHKLII/UIHI/IHF Y3WJIHII HYKTaAaCWMHHA TOIIMHI Ba Y3WJIMII TYPUHW aHHUKJIAHT .

3

3x 5x -

Hy=—- 3) y=—""— 5) y =94
X+1 X-3

X 2X 2

2) y=—-— 4) y=—"—"" 6) y =643
X+2 X+3

Il. y=f(x) dyHKIIMS X aprYMEHTHHUHT Xap XWUJI y3rapuill opajuruaa Typiau aHaJTUTUK udoaaiap
épnamuia 6epuiirad GyHKIUSHUHT

1)  y3wIMII HyKTaJapHHH TOIMHT (arap MaBxy[ Oyiica) Ba yJapHHUHT TypJapHHH aHUKJIAHT
2)  y3WIMII HyKTajJapuaa Oup TOMOHIM JUMHUTIAPHHHA XHUCOOJIaHT Ba CAKPAIIMHU TOIUHT.

3)  CxeMaruk YU3MacWUHH YH3HHT.

X+ 2,agar X <=2 bo'lsa

1) y=<4-x*agar -2<x<7 bo'lsa
3-2x,agar x>7 bo'lsa
3x,agar X < -1 bo'lsa

2) y=<x*—4,agar -1<x<2  bo'lsa
2x—5agar x>2 bo'lsa
X+ 2,agar x< -1 bo'lsa

3) y=<x*+lagar -1l<x<1 bo'lsa
3—x,agar x>1 bo'lsa
2—Xx,agar x<0 bo'lsa

4) y =4sinx,agar 0<x<rm bo'lsa
X—m,agar x>z bo'lsa

[l. y=f(X) ¢yHKIHMS Ba X apryMEHTHUHT WUKKHTA X;, X; KHMMaTu OepuiraH. ApryMEHTHHHT
Oepunrad KuiMatiaapuaa QyHKIHSTHUHT

1)  y3nmykcu3 €KW Y3WIHIITA 3T'a SKAHWHYU aHUKJIAHT.

2) V3w HyKTajgapuaa Oup TOMOHJIH JUMHUTIAPHH XHUCOOJIAHT.
3)  CxemaTuk YM3MacHHHU YH3HHT.
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l.y=——; x=1 X=2
y X—2
2.yzi; X=2; X=-3
X+3
3.y:ﬂ; x=1 x=-2
X+2
4.y:5—x; Xx=1 x=-4
X—4
1
5. f(x) =34, X=2; Xx=4
1
6. f(x)=7*2; x=1 X=-2

11. DaemenTtap pyHkuuUsIap, YJIAPHUHT rpadukIapu Ba Xoccajaapu
f(X) pynkuus rpaduruHE YU3KNIIA Xap XHI YCyIUIap Ky UTaHUIa Iu.
1) nykramnap 6yitnua
2) rpauKIapHU CHUDKUTUII €paMuia
3) rpaduknap OunaH amaap Oaxkapuiil
4) rpaduKIapHU ATMAIITHPUII

1-mucon.  y=2x+3 x| 0]1]

2-MHCOI.  y=X"+2

y=x* mapa6oma rpauriHe 2 GHPINK IOKOPHTa CHDKATHII EpAaMu/ia 6akapamus.,

3-MHCOI. y=x? +4x+5=(x+2)*+1

y=x napabonianu TpadUTHMHA CHIDKUATUIN €paamuia Oaxkapamus. X=-2 Oupiuk yanra I-
OMPIUK FOKOpUTa

4. ITapabona yarHu TonuIl popmyacu EpaaMuia

onblza
_ b*-4ac  4ac-b?
DT T g
y=X’-6X+5 (QYHKIMSHUHT rpadUrHHH SCaiMU3
Xy = L 3
2
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4.1.5-36 20-36 16
y=v A Yo 4.1 4 4

y=-4 mapabojia yYUHHHT KoopAuHatiapu (3;-4)

5-mucomn. y=-3sin(2x+2) ¢ynkmus rpadpuruau y=sinX ¢yaknus rpadurunan Qoitnananuiamm.
Eunm.  y=-3sin(2x+2) ¢ynkuus rpadurugan  pormamanuO, Y=-3SiN(2x+2) dyHKIM
rpadUrvHU YU3UII KyHUIard OIaKI aIMAIITHPHUIIUIAP OPKAJM aMajra ONIHPHIIAIN

y1=Sin2x; y,=-3sin2x, y=-3sin2(x+1)=-3sin(2x+2)

1. 0<x <27 opanukaa y =sin X CHHyCOUJJaHU YM3aMU3.
2. Cunycoupanga Oup HeuTa HYKTa O€NrujIaiiMu3 Ba OpJMHATAJaApUHHU Y3rapTHUpMaid,

a0IMCcCcalapuHU UKKU MapTa KaMalTUpamus3.

1 o
X, ==X, y, =Yy XOCWI OyiraH HyKTaJapHU CWUIMK YU3UK OWIaH OupiamTupuo,

2
y, =Sin 2x, QyHKUUSHUHT TPAPUTHHHA YA3aMU3.

3. Xocun O6ynran rpadukmard HyKrajgap aOIlMcCalapuHU Y3rapThpMmai, opJUHATaJapuHu 3
MapTa OPTTUPAMH3 Ba YJIAPHUHT UIIOPAIAPUHU aIMAIITUPAMU3.

y =-3y,, X, =X, XOCHJI OVyiraH HyKTaJapHU CWUIMK YHU3UK Owiad OupiamTupuo,
Yy, =—3sin X, QYHKUMSHUHT TPAQUTHHHA YA3aMU3.

4. Oxupru rpadukau abuuccanap yku Oyitnya (-1) ra kyunpamus. x=x, —1 y=Y,, XOCUI
KWIMHTAaH HYKTAJapHU CWUIMK 4YHW3UK OwiaH OuprnamtupuO, y=-3sinx(2x+2) ¢yHKIus
rpaUruHu XOCHII KHJIAMU3.

11-JAPC TONNIIUPUFU
OyHKIusnap rpaduKIapuHu YU3UHT.
1. y=2x+3
2. y=5-3X
3. y=1/2x+3/2
4. y=x2-4x+5
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11-MYCTAKHWJI A1
OyHkuMsIap rpaQuKIapuHu YA3HHT.
. y=3x+4
. y=5-2X
. y=3/2x+5/4
. y=2/3-1/2x
. y=X2-2x+5
. y=3-4x-x*
L y=X°+3
. y=sin(x-z/3)
. Y=CO0SX
10. y=2sin(x+1)
11. y=5*
12. y=log,X

O©CoO~NOoO Ul WN -

12. Conid KeTMa-KeTJIUKJIAP, COHJIH KeTMA-KeTJIUKHUHT JUMHUTH.
Hartypan connap tymiamuaa aHUKIaHraH (QYHKLOHS COHJIM KETMa-KETIWK Jelniaau Ba
{Xn}xypunnmaa 6enruaanay.
Arap mynaait M mycoat coH maBxya 0Ynu0, Xap KaHaail HaTypaJl COH 7 y4yH
/X, <M Tenrcusnuk Ypuniau 0yica, {X,} yerapamanrad KeTMa-KeTIUK ICHIITAIH.
Arap xap KaHIail HaTypal COH /1 YUYH Xn+1>X, TCHICH3JIMK Oaxkapwmica, {X,} yCyBuHm KeTMa-
KETJIUK JICUUIaaN.
Arap Xap KaHaall HaTypajd COH 7 YYYH Xn+<X, TEHICHU3IHK Oaxapuica, {X,} KamaroBun
KeTMa-KeTJIHUK JeHuiIaIu.
dakar yCyBUM €KH KaMAKOBYM KE€TMA-KETJIMK MOHOTOH K€TMa-KETJIMK JACHIIAAN. arap uctrajaraH
E>0 con yuyn mynmaii N=N(E>0) mamxyn Oynaranu, Gapua n>Nmap yuyH /X,-a/<E
TEHTCU3JIMK Oaxkapuica, y3rapmac acoc {X,}keTMa-KeTIMKHUHT JIUMHUTH JeHWiIagn Ba Oy
Kynugaruya €unaau. limx, =a

X—>0

. 3n+4
1-mucoim. lim
- 30 4 2

o0
Eunm. By MHUCOJIId KAaCpHUHI' CypaT Ba MaxpaXu HYCKCHU3JIMKKAa HWHTWIIAOU, AbHU —
o0

KYPUHUIIIATK  aHUKMACIUKKa sramu3. KacpHUHT cypaT Ba MaxpaXwHH n ra OYJcak:

3n+4 3+4 3+4
. 3n+4 . n . n o 3+0 3
lim =lim =lim = = =—=
nso 342 oo 3N+2  now 2 2 3+0 3
3+— 3+—
n n o0
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2n° +3n+4 2+3+4 2+3 4
2 2 Py N

2-MUCOJL. !mwﬂ;w+:an 2 n1 o; of=2+0+ozi
4n° -2n+1 4n° -2n+1 4+0+0 2

— 4——+— 4——+—

n? n n? 0

I | I
3-MucoIL. lim (n+2)'+(n+1)'=lim (n+DH(n+2)+1) =|im&=|imizi=o

n—e (n+3)! e (N+1)I(n+2)(n+3) = (n+2)(n+3) m=n+2 o

12-JAPC TOIIHINPUTU
1 1im 3n® —4n+8
= 4n® +5n—9
5 im n+2)°*+(n-2)°
e nt42n? -1

3 lim 3+6+9+---+3n

s> n®+4

_3n°+4n-6
m =,
e 2n° —7n° +2

lim (n> =vn* +n? +1)

n—oo

lim(/n2 +1-+/n2 +n)

n—oo

tim {/(n+2)” -3/(n-3?)
lI]m( —yn(n-=-1 )

© N o g &

12-MYCTAKH.I M1
4 —
1. fim X —4x+1
x>0 X 4+ 3X° + 2X
2 lim 3x* —2x+3
" xow Bx2 —3X + 2
3 1im 3x*> —4x+5
" xom 6X° +3X—7
lim (n+1)° - (n+1)?
o (n—=1)° = (n+1)°

5 fim 3=’
"o (n+1)° —(n+1)°
lim 2n+D)4+(2n+2)?
n>s (2n+3)2(2n + 2)?
7. 0im> "2
noo 37 42

8. Iim\/n3+8(\/n3+2—\/n3—1)

n—o0
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13. ®yHKUMA TUMHUTH. AKOMUO JTUMHUTIIAP.
Nxtuépuit kuunk mycdar E>0 conu ommHranga myHpaii kuuuk mycoar >0 coHM TomMIl
MYMKHH OVJICUHKH, /X-a/<§ Oynranna, /[f(X)/<E Oyncax  ara .
uHTIIragaa f(x) —A uatunaam aeviniany €Kku A — COHM X —a MHTUJITaH1a
f(X) pyHKkUMSHA TMMHATH ACHUINO, KyHuaarnya €3umau.
IXiLTél1 f(x)=A
Arap uxtuépuii M>0 yuyn myHnmaii 6=¢6(m)>0 maexyn Oymu6, /x-a/<s ma [f(X)>M/
TEHTCU3IMK Oaxcapuiica, f(X) pyHkimsa X — a ja dyekcu3 KarTta JAeWniaay Ba OyHaai E3nnanu:
lim f(x) =0

X—a

f(xX) dyHKUMSHUHT X —>a qaru JuMuTH MaBxy Oymumm yuayH f(a-0)=f(a+0) 6ynwmm 3apyp Ba

eTapJu.
JlumuTnap xaKkuaa Kyuuaara TeopeMaliap ypUuHII.
a) Arap C y3rapmac 0yiica, limc=c

6) Arap lim f(x) 6a lim p(x) MaBxyn 6yca, m(f (X) £ p(x))= lim f (x)  lim ()
B) Arap leir; f(x) 6a Ianl @(X) TUMUTIAp MaBXKya Oyica, y xoa

lim f (X)e(x) = lim f (X) - lim @(x)

X—a X—a X—a ( ) Ilm f(X)

X—a

r) Ara I|m f(X) 6a Ilmgo(x);to Oyica, y xoaga lim -
) Arep YR Y ROEE 000 lim p(x)

4x — 3 4.2-3 8-3 5
1-mucom. lim - = ===
-2 x24+1 2241 4+1 5

2_5x+6

X2 —

na Housira uatwiIaau. 0/0 kypuHUIIAaru aHUKMaciauK Oyiaau.
KacpHuHr cypatn Ba TaXpaKMHM KyITalTyBUMJIapra aKpaTcak,
x> —5X+6 (x-3)(x-2) . x-3_2-3 1

lim———=lim———==lim—— -=
x>2 X" —4 -2 (X—=2)(Xx+2) o2 x+2 242 4

X
2-MUCOIL. lim Oy MHCO0J1/1a KACDHUHT CypaTy Xam, Maxpaxu XaMm Xx—»2
X—>

. A/X+3-2
3-MHCOJI. Iml 1 -
X—. X p—

by muconga xam 0/0 KypuHUIIAArd aHUKMACIWKAATH JIMMUT, IIYHUHT Y4YyH aHUKMAaCIUKIAH
KYTWIWII Y9yH KACDHUHHT CypaTH Ba Maxpa)xura (\/x +3+ 2) HU KyTIaUTUpaMu3.

(\/x+3 2)(Wx+3+2) im__ X+3-4 . X —1

o (x-)(/x+3+2) Hl(x—l)(\/x+3+2)=|x'Lnl(x—1)(\/x+3+2)ﬂjinlﬁﬂz

__1 _ 1 1

V14342 2+2 4
lim sinx _ 1 - OUPUHYH AKOUUO JIUMUT
x>0 X

X—>00

: (AU .
I|m(1+ = =lim(Q+a)"* =e UKKMHYM aXKOHUO JTUMMUT.
X x—0
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Myxum IumuTIIap

lim(1+ kae)'” = Iim(1+ Ej = ¢*

X—0 X

im In(1+ x) _

li 1

x—0 X

. e -1

lim =1

x—0 X

X —

lim =lna

x—0 X
1-mucoo.

. sinbx ,. 5sinbx . sinb5x
lim =lim =5lim =5.1=5
x—0 X x—0 B5x x->0 By
2-MHCOJI.

8x

2x+3\" . (2x+1+2 2
li lim lim| 1+ =lim/ 1+
x—o{ 2X + X—>00 2X + X—>00 X+1 X—>0 2X+1
2
e Mm%
et —g  x — g
. 4"
3-MHCOJI lim—=1In4
x—0 X
. In(A+2x . 2In(1+2x
4-Mucoun. |Im¥= I|m¥=2~1=2
x—0 X x—0 2X

31

=lim

1+
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. 3xP-x-2
1 lim———
x>L4X° —X—3

. X?2—-5x+4
2. lim=———
>4 X°-16

. AX+1-+/3x=5
3. Im; S
X— X —

X—3

2. lim

X—5

13-JAPC TOIILLIUPUTHU

2 — J—
5 lim 4x° —-3x-10

2 \[3x — 4 —[x

6. lim 1- co§6x
x—0 zlx

. 5x
7. lim—
x=0 §IN X 4+ SIN 7X

3X+2
8. lim[ 2*~1
x>o\ 4X 4 3

3x

9.lim (3x—2)*t

10.lim 2 -2
-1 |n X

13-MYCTAKHUJI U1

2x2 —7x+3
m—

X3 —27

2x* —3x-35

x? —3x-10

3x2 +x+2

im —
x=>-1 X +3X + 2

2_
4.lim 3X° —4x+1

-l JXx+8-3
. AIX=2-~4-X
5. lim

>3 x242x-15

X—©

5x-1
6.Iim[3x_1j

3x
8. Iirrjl(2x + 3)x+t

9. lim 2%
x=0 SIn X
10. lim 2" -2
x—1 |n X
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14. DyHKUMSAHUHT Y3J1yKCH3JIUTH
Arap Xy, Ba yHUHTr atpoduaa aHuKIaHTaH y=f(x) QyHKIMS [y HYKTaga X=X JUMHTTa 3ra
0y, Oy TUMUT QYHKIUSHUHT Xg HyKTaJaru KuiiMaTura TeHT, sS’ibHU
lim 70) = 1(x) 6yca, y xoama 0y QyHKIHsS
Xy Hykrana ysnykcus neiunanm.
Arap y=f(x) dynkuus X, HyKTajga Ba yHUHT aTpoduaa aHHWKJIaHTaH OYIMO, apryMEHTHHUHT
YeKCU3 KMYMK OPTTUpMAcura (QyHKIUSHUHI YE€KCH3 KMYMK OPTUPMACH MOC Kelca, SbHU |jm

Ax—0

Oynca y xonaa dyHkuus Xy, HyKTa Yy3dyKcu3 nelunnagu. Oy epaa  Arx=X-X, Ba

Ay = f (X, + AX) — f (X,) MOC paBHIIIZ]a APTYMEHT Ba PYHKIHS OPTTUPUMAIIAPH.
f(x) dyHKIMSHUHT Xy HYKTaa Y3JIyKCU3 OVIIMIIN YUYH Y3IYKCU3IMKHUHT KyWHJIard [apTiapu
OaXKapUJIUIIM 3apyp Ba €TapIIUIup.
a) byHKIUSA X HyKTa arpodu/ia aHUKJIaHTaH.
0) pynkussHuHT X=Xo HYKTacH 4aIl Ba YHT JuMTiaapu TeHr f(x,—0)= f(x, +0)
B) X=X HyKTaJlaru Oup TOMOHJU JuMutiap f(x)ra TeHr, sbHU f (X, —0) = f (X, +0) = f(X,)
f(X) dyHkums X, HykraHUHr atpoduaa aHUKIAHTaH, aMMO Oy HYKTaHHMHT Y3Uaa Y3JIyKCH3
mapTiapuiaH akauid OuTracu Oaxkapuiamaca, Oy QyHkius X, HyKTaja y3WIMINra 5ra
IeUnIaau.
Arap f(Xo-0) 6a f{xo+0) numuTIap MaBxyxa Oyica Ba mry OuiaH Oupra f(Xo), f(Xo-
0), f(xo+0) conmap y3apo TeHr Oyimaca, y XoJyaa Xo HyKTa 1-Typ y3WIHII HyKTacH JACHUIIa N,
Arap f(Xo-0)= f(xo+0)= f(Xo) Oyica y xomma X, Oaprapad KHIWHAJAWTaH Y3WIUII HYKTacH
JNEUNITaIN.
Arap f(xo-0) éxu f(Xo+0) Oup TOMOHIM TUMHTIAPAAH AKALIH OUTTAcH coTa TEHT Oyica, Xg
HYKTa 2-Typ Y3WIUII HYKTaCH JICHUIIAIN.

6X o
Mucon, y= 6 GyHKIUS Ba X apTyMEHTHUHT UKKHUTa X;=5 Ba X,=6 KuliMatiapu OepuiiraH.
X+

by dbynkuusHUHT Oepuiiras x; Ba X, KuiiMaTiapuaa

1)  y3IYKCH3JIMIMHU €KW Y3WJIMIITA STATUTHHA AHUKJIAHT:

2)  Y3WIMII HYKTacuaa OMp TOMOHJIM JUMUTIAPHH XHUCOOJIAHT:
3)  cXxeMaTHK YM3MaH! YU3HHT.

X1=5 KHMMAaTH/Ia Y3WINIITa 3ra SMac, YyHKH

6-5 30 . bx 30
5=——=— va lIim——=—=y(5
y® 546 11 x->5x+6 11 y®

by dbyakums x,=-6 KkuiimMaTaa aHWKJIaHMaraH, AeMak Oy HyKTajaa (QyHKIHS Y3WIHINTA 3Ta.

2. DHAM PYHKIUSHUHT X,=-0 HyKTaJlaru yarl Ba YHT JUMUTUHU XUCOOIaiMu3.

Mucou. 2.
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3x+1,agar x<0 bo'lsa
y=f(x)=<x*+1 agar 0<x<1 bo'lsa
1 agar x>1 bo'lsa
Oyukuus Oepuiran, 0y QyHKIUSHUHT:
1)  y3unmm HyKTanapu 6op O¥iica, ylIapHU TONMUHT Ba TYPUHU aHUKJIAHT:
2)  y3WIMII HyKTajapuaa OMp TOMOHJIM JMMHTHU TOTIMHT Ba CAKpPAIIMHYU aHUKJIAHT.
3)  Cxemaruk YM3MaHU YHA3HHT.

Eunnumm: 1) gyakumusan x=0 Ba x=1 HyKTanap/ia TeKITUPHUHT.

x=0 6ycuH, y XoJaa
f(x)=1 Iiror]0 f(x)= Iirorlo(3x+1):1;

- _ - 2 _
i, 109= i 7+ =1

Jlemak, f(0-0)=f(0+0) va f(x) x=0 HyKTaza y3JIyKCU3aUp
x=1 6yaranma f(1)=1*+1=2, lim f(x) = Iirlrjo(x2 +1)=2; limi1=1

X140
Hemak, f(1-0)=f@) = f(@1+0) va f(x) x=1

Hykrana 1-typ y3unuiira sra. by HykTana y yangaH y3JyKCU3 3KaH.

2. f(X) yuyn f(1-0)=2 va f(1+0)=1; f(X) ¢yHKUMSHHHT X=/ HyKTagaru cakpariu
|f(@1+0)— f(1-0)|=[1-2 =1 6ymanm.

3. f(X) dyHKIMUSIHUHT cCXeMaTHK TpaUruHA YH3aMH3.

lim f(x)=lim1=1

lim (x) = lim (3x+1) = -0

14-JAPC TOIILLIUPUTHU

OyHKUMATAPHU Y3WINIIN HYKTaCHHHU TONWHT Ba Y3WJIUII TYPUHU aHUKJIAHT.
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4x
l.y=——
y Xx-1

X
2. y=——
y X—3

2X
X+2

X

4, y=——
y X+1

1

5. y:7a

1

6. y=62

y=f(X) QyHkuus Ba X apPryMEHTHHHT HKKUTA X1,X; KAWMaTH OepwiraH. ApPTryMEHTHUHT
Oepwiran KuiiMaTiapuaa QyHKUMUSHUHT.

1)  y3naykcu3 €KM y3WIHIITra 3ra SKaHJIUTUHU aHUKJIaHT:
2)  Y3WIMII HyKTaJapujaa OMp TOMOHJIH JMMHUTIAPHH XHCOOJIaHT.
3)  CxemaTuk YM3MaHU YH3HHT.

3X
4x
SRy
X
SIS
5x

1

5. f(x) =2*5;
1

6. f(x)=4%3;

X, =3
X, =5
X, =3
X, =5
X, =5
X, =—3

1. y=Ff(X) byHKIMS X apryMEHTHHHT Xap XM/ Y3rapulill OpajuFuaa TypJu aHATUTHK Udoanap
Epnamuia 6epuiirad GyHKIUSIIAPHUHT

1)  y3uiIMIn HyKTaJapuHH TOMMHT (arap MaBxy OyJica) Ba YJIapHUHT TypJapuHU aHUKJIaHT
2)  Y3WIMII HyKTajapujaa OWp TOMOHJIM JIMMHUTIAPHUA XMCOOJIAHT Ba CaKpallliHU TOTIHMHT.

3)  CxemaTuk YM3MacHHU YH3HHT.
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— 2x,agar X < -1 bo'lsa

1) y=4x*+lagar -1<x<2 bo'lsa
X —1,agar X>2 bo'lsa
—3-x,agar x<-2 bo'lsa

2) y=4x*-5agar x-2<x<3 bo'lsa
7-2x,agar x>3 bo'lsa
2x+1l,agar x<-1 bo'lsa

3) y=4x* agar ~-1<x<2  bo'lsa
6 — x,agar X>2 bo'lsa
X+1,agar Xx<0 bo'lsa

4) y =-<cosx,agar 0<x< % bo'lsa
2,agar X > % bo'lsa

15. ®yHkuuAHUHT opTTHPMAacu. DyHKIUA XOCUIACH.

OyHKIUA OPTTUPMACH.
Ay = f (X, +Ax) — f(X)

y=f(x) GYHKIUSHUHT ~ Xg  HYKTacWJard  OpPTTUPMAcH  HUCOATHMHUHT  AX HOJra
WHTHITAHJIMTaHIATd JUMHTH MaBxyza Oyica, Oy muMut Y=f(X) GyHKUMSHUHT Xo HyKTajgard
XOCHJIacH JeWHIagu.

f (X, +Ax) — f(X,)
AX

. o AY
f (XO)_AIlTOE_AIJ(TO

['eomerpuk HykTau HazapaaH y=f(X) GyHKIUSHUHT Xy HYKTaJgard XOCHJIacH YHUHT rpadurura
M(%0,f(Xo)) yTkazmnran ypuamanuHr OX YKUHUHT MycOaT HyHanmumm OWIaH XOCWJI KHJITaH
OypYarvHUHT TaHT'CHCUTA TEHT.

y=f(X) arpu umsukka Mo(xo,)p) HyKTaaa YTKa3WJIraH ypUHMA TEHIJIAMACH YIIOY KYpPHHHIITA
ora.

yv0=f (Xo) (X-Xo)
HopmanHuHr TeHrnamacu yumoly KYpHUHHMILTA 3ra:

Y=Y =— (X_Xo)

1
f (%)
X-3pkuH y3rapysuu, U=U(r) Ba v=V(r)
mubdepennmamianyBun  pyakumsuiap, C - y3rapmac CoH OYyJCHH, y XoJija
muddepeHnramIan Konaanapy YpuHiu.

KyWujaru
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1) (UtV)'=u4V" 3) (CU)' =CU"’

\Y \Y
5) (F(9.()))= f(g(x))-9'(x)

2) U-V)=UV+U-V' 4 (B) _UV-Uvs

Xocusajaap xKaaBajiu

1) ¢'=0 9) (In x)'=§
2) (x)'=1 10) (sin x)'= cos X
3) (x")' =nx"* 11) (cos x)'= —sin x
L 1
R 12 0=y
5) [EJ - —iz 13) (ctgx)'= —— 12
X X sin® x
6) (a*)=a"Ina 14) (arcsin x)'=
1-x?
7) (e*)=e" 15) (arccos X)'=— !
1-x°
8) (log, x) = lIoga e 16) (arctgx)'= >
X 1+x

17) (arcctgx)':—l !

X2

18) (u¥)'=v-u'*-u+u’-Inu-v*

1-mucon. Xocuna tabpuduaan Qoiinananuo,

X+1
= —3 (byHKuH;ICHHI/I XOCHJIACUHU TOITUHT.
X+

Eunmi. x ra AxoptTupma 6epub, Ay OpTTHPMAHU TOTIAMU3.
X+ AX+1 Ay_x+Ax+1_x+1_
X+AX+3 X+AX+3 X+3

y+Ay

C(x43)(x+ AXH) = (X +1)(X+1)(x+ AX+3)  X* + XAX+ X +3X+3AX+3— X* —3X— XAX—X—-9X—3 _

Ay

(x+3)(x+ Ax+3) (x+3)(x+Ax+3)
3 2AX
C(x+3)(X+Ax+3)
lim 2AX _ 2 _ 2
80 AX(X 4+ 3)(X+AX+3)  (X+3)(x+0+3) (x+3)?
, 2
Y= x+3p
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2-MUCOJL. y=In? sin2x

y'=(In?sin 2x)'= 2Insin 2x- -C0S 2X - 2 = 4ctg 2X - Insin 2x

sin 2x

3-MHCOJI.
3[02 2=X .3
y =3/x*- ~-sin’® x
3+ X

Eunmn: By ynkuustau norapudmiiaiiMus:

Iny= In(?i/?- 32_)(2 sin® xj

+ X
2 2 -
Iny==Inx+In(2-x)—In(3+ x“) +3Insin x

TeHrnukHM UKKana KUCMUHY X OViinda nuddepeHnuamsianmus

y' 21 1 2X COS X

A - +3. -

y 3 x 2-x 3+x° sin x
2 1

=y — - + 3ctgx

V=N ax " 2=x 3+x? gj

15-JAPC TOIIIIUPUTHN
1.Xocuna tabpudunan

_3x+2 b)y_2x2—3
5x —4 x* +1

a)y

2. OYyHKIUJITAPHUHT XOCUJIACUHU TOTTUHT

8
2+ x?

a) y=(x+13¥3-x b) y=

Orpu 4u3uKIapra Xo=2 HyKTajJa YTKa3uiraH ypuHMa Ba HOPMQJIHUHT T€HIJIAMAaCUHU TY3UHT.
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3. Ky#imparu QyHKUMsmapHUHT — Xocwianapuau —auddepeHnuaniam - Kowpajiapyd — Ba
dhopmytanapyuHu KyJj1ad TOTUHT.

1. y= “4X2+1 6. y=3x®+sin®x
X

2. y=sin® x+cos* x 7.y =37

3. y=x*vJ1-x° 8. y=(3x®—ctg“x)*

4. y =1g9°x —3tgx + 3x 9. y =arctgv1+ x>

5. y = x*sin 2sin 2x 10. y = (sin 2x) ¥

11. y =+/x* +1-ctg ?3x

12. y = In*(x° —sin® 2x)

15-MYCTAKHUJI U1

1. ®yHkIUsATap XOCWIATAPUHU, XOCHIIa TabpuduaaH GoiinaaaHud TOMKHT.

3x%2-1 2X +3
a) y= , b) y=
)Y X2 +2 )Y 3x—4

2. Orpu yu3MKIapra Xo=3 HyKTaJa YTKa3Wwirad ypuHMa Ba HOpMaJTHUHT TEHTJIaMacHUHH TY3WHT.

y=(x+2)3/4-x b) y= 8

3+ x?

3. Kyitmgaru GyHKUUSTIApHUHT — XOocuJanapuHd — auddepeHnuamianm Kougaiapu Ba
dbopmynanapunan dhoigananu0 TOMHHT.

1. y = x* cos 3x 9. y=cos(x* —tg4")
2. y= '2X3+3 10. y = (sin® 3x + cos® 2x)?
X

[y 4 _ 2
3. y =41+ cos? x 11. y:InX+—1X
VX 1+ X2

=a3
4. _ SIn™ X 12. y — (XZ +1)CthX
COS X
sin2x 2 1+ cos? x
5 y=3 —C0S 3x) 13. y = |7———
1+sin“x
6. y=y3.eCt93X 14. yzzm
7. y=Inarctge™ 15. y = o arctgyx logy (x +1)
8. y = xctg * 4x 16. y = arccos v/1+ x*

39



16. PYHKUUAAQPHU XOCUAA EPAAMUAQA TEKLLMPULL.

PYHKUMAAQPHU LLLOCUAQ EPACMMAQ TEKLLIMPULL YYYH:
1) DOYHKUMIHUHT QHU=AAHMLL COXACUHU TOMOAMM3;
2)  OYHKUMS LLLOCUMAQCUHU OAQMM3;
3)  DYHKUME LLOCUAACKHM O rQ TEHITAQD KPUTUK HY=TOAQPUHM TOMNAMM3;
4)  KPUTUK HY=TAAQPAQOH COH bI=Mra KymMmb, OPAAU=AAP OXKPATAMM3
LLLOCMAQHU ULLIOPACUHM AHU=AAUMM3.

By OpAAM=AQ LLOCUMAQHUHI MLLOPACUHM TEKLLMPUO HOTMXKAAQPHM
>)KOABAATQ €30MMS3.
MOKCUMYM BO MUHUMYM =UUMOATAQPUHU TONAMM3.

MaCAAQH: y=x>-12x
x € (—o0;00)

1) y'=3x2-12

2)  3x2-12=0

3) (x2-4) =0

(x-2)(x+2) =0 X1=-2; Xp=2

5) Vinax(-2)=-8+24=16 Vinin=8-24=-16

X (-00;-2) -2 (-2,2)

N

(2; )

o
+

y] + 0 -

T e T e

6) NP AOUKHM YU3AMM3:

v
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16-JAPC TOIIIINUPUTHN
1. PYHKLUMAHU MOHOTOHAMK OPAAN=AAPUHN TOMUHT.

Q) y=2-3x+x3
6) y=x>-9x*+24x-15

2. PYHKUMAHUHT DKCTPEMYMAQAPUHU TOMMUHT,

a) y=x>-3x°+2
6) y=8+2x°-x"
c) y= % x°-4x°

1) y=2x>-15x°+36x

16. PyHKUMsAHM [a,b] KECMAAAIU 3Hr KATTA BA 3HI KWMUK SMUMATAQPHUHMU

TOMULL.

A) y=x>-3x+4 ¢ynxuusanau [0;2] kecMana

6) y=x*+5x-7 Gyukuusau [-2;2] kecmaaa

C) y=x—_1 ¢ynxuusguau [0;4] kecMana
X+

n) y=3¥x+3-Yx-3 ¢yukumsiam [0;3] kecmana

4. PYHKLUMAHM TbIAQ TEKLLIMPUHT BA TPACOUMMHM YA3MUHT.

1) y=2x*+3x-1 4) y=3x*+4x+1

2) y= x*-10x*+9 5) y=(x+3)(x-2)*
4

3) yz% -4x* 6) y=x4-2x°+3

16-MYCTA+UA ULL
1. PYHKUMAHU MOHOTOHAUK OPAAN\MHM TOMMHT.

a) y=x"+ 1 X
3 4

6) y=x"-x>-2x
2. PYHKUMAHUHT SKCTPEMYMACPUHMU TOMMHT.
a) y=x3-3X2+4
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6) y=x"-9x+24x-7
B) y=x"-8x%+16
1

C) y=—4x3+6x2—3x—§

3. f (X) YHKUMIHU [Q;D] KECMOAATMM SHT KATTA BA DHI KMHYMK
=MUMATAQPUHM TOMUHT.

a) y=x3—% X2-4x+2 [0;1];
0) y=x4-2x2+3 [2;3];

¢) y=(x+2)(x-1)2 [-3:1];
) y="— 2 [0;3] kecmana

xX+2

e) y=VYx+4-{x-4 byukuusaudr [0;4].

4. PYHKLMAHU ThIAQ TEKLLIMPMUHT,

1) y=-27x+x 5) y=x°-x°-2x

2) y=2x3-15x2+1 8x 6) y:X2-8X-|-6

3) y:4'2X2‘X4 7) y:(X+1)(X_4)2
4

4) y=(x+2)(x-3)° 8) yzl_xz_%

17. bOWAQHFUY PYHKLMA BA AHUKMAC UHTErPaA.
Bupop opaAn=Aa AHU=AAHraH f(x) QOYHKLMS Yy4YH BY OPAAU=HUHT LLAMMA
=UMMATACPUAC

Fi(x)=f(x)  &ku d F(x)= f(x) dx

LLOPT BAXKAPUACA, Y LLLOAAC F(X) doyHKUMS f(X)HUHT BOLLACGH\MY AOYHKLMSICH
AEVMNAQAM.
f(x) (Ekum f(x)dx MdOOAQ) AGH OAMHIOH AHU=MAC MHTETPAA AED, Oy COYHKLMAHMHT
bapya F(x)+c BOLWAAH\MY PYHKUMAAOPU ThIMAOMUIA AUTUAQAM BA OYHAQM
BEATMACHOAM. j f(X) dx = F(x) +cC.

AHU=MAC MHTETPAAHMHI ACOCKIM XOCCAAQPMU:

a) (j f()dx) * = f(x)

0) d(j f()dx) = f(x)dx

B) [dF(x)=F(x)+c

r) [kfe)dx=k[ f(x)dx (K- bI3rAPMAC COH)
A) [(F9+Q0))dx = [ f(x)dx+ [Q(x)dx
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AHU=MAC MHTETPAAACP >KAABOAM:

1) Idx:x+c dxz = —Ctgx +C
in®x
n+l
2) Ix dx_n+1 c n=-1 11) _[tgxdx:—ln|cosx|+c
3) = =In|x+c 12) |ctgxdx = In|sin x|+ ¢
) [ -y ) fergax ~iin
dx X
4) [===2Jx+c 13 g +c
) I\/; ) J.Slnx
xq, & ax T X
5) Ia dx_lna+c 14) I—_Intg(—+—)+c
6) |e*dx=e*+c 15 :—arct c
) I " ) -[a +x? g ot
. dx 1 a+X
/) [Sinxdx =—cosx+c 16 =—1n
)IIXX X )Iaz—xz 2a |a—x
8) jCosxdx:Sinx+c 17) J‘L:arcSin5+c
a’—x’ a
dx
—tgx+cC 18) | —=—— =In|lx+Vx*+a?|+c
) ) J.'\/sz_ra2 ‘
1-MUCOA:
3+2x2 _
[ 55" dx QHU=MAC MHTETPAAHM TOMMHT.
X“(L+ X
EumLu:

MHTErNPAA OCTUAQTM AOYHKLMSHM LLIGKAMHM OAMOLLTURAMM3.

j 3+2x? J‘(3+X)+X J‘ 3+x? _I( jdx_
x(3+x) x(3+x) X2 (3+ X x(3+x) 3+x2 )

:J.%"‘J. dx 1

= = arct
3+x% X \/_ g\/_

2-MUCOA:
j4coszgdx AQHU=MAC MHTETPAAHM TOMMHT.

Eymiu:

X
200325 =1+ COS X

_[4cosz %dx = J‘2(1+ cos x)dx = 2J.(1+ cosx)dx = 2(dx + 2) cos dx = 2X + 2sin X + ¢

3-MUCOA:
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AH=MAC MHTETPAAHU TOTMHTI

J.\/3x—

E4miu:
Ao dePEHUMAA OCTUTA KUPUTULL YCYAMHU =bIAAOMMM3. BYHUHT Y4yH
dx =1d(3x—8)Ae6 OAQMM3, TbHMU
X 2
I \/T sj dj% =g
4-MUCOA:
jcos3 xdx  AHWU=MAC UHTETPOAHU TOMUHT
E4mLL:

cos® x =cos? xcos x = (1—-sinx)cosx ~ AED OAQMM3
J’cos3 xdx = Icos2 X COS X0X = J'(l—sin2 X) cos xdx = Icos xdx —J‘sin2 X COS XdX =

in® x
+c

: . : : s
:slnx—J‘sm2 xd (sin x) = sin x —

17-AAPC TOMNLWNUPU+

. 4 6 x*dx
1. J'(2x5_3\/F+W—F)dx 7. j1+X3
2. | (tgx — ctgx)?dx 8. X dx
[ (tgx — ctgx) Iﬂ
3 J- COoS 2X dx 9. Ism x
" J cos? xsin? x cos* x
1+ x)? dx
4 J-x1+x dx ]O°J(x+3)2+9
dx dx
> I(2x—5)3 M. jx2+6x+13
6. _[thxdx 12. Isin3xdx

17-MYCTA+UA ULL

; s/ 3 sin® x
1. '[(5x _4\/X_+W_ -[c0523x
dx 3X+2
2 I(x+2)§/|n(x+1) - J,/gx _
3 J-,/ctg7x
sin“ 8x
4, _[ez 3 xdx 1. Itgzxdx
5 Iﬂ 12. '[ZL
1+3cos2x 4x° —-5x+4
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6. jsin2(2x—1)dx 13. J‘(x—gﬁ

] 5*
/. jsm3xcos xdx 14, '[—dx
\9 —25*

18. UHTerpaaAawl yCyAAapU. BbIAGKAQG uHTerpaaAal. blsrapysHu
AAMALLUTUPULLL.

AHU=MAC MHTETPAAAQ bI3rAPYBHU AAMALLITUPMULL =YMUMAQTMHA OMAATQ
OLLIMPUACAM.

x=Q(t) OyHIa y(t) — 9HI bI3rapPYyBYU
[s(9dx = [ sQ()Q" )t
1-MUCOA:
j\/a2 —x?dx QOHW=MAC UMHTETPAAHU TOMUHT.

Eymu;
x=sin t JecaK dx=acos t dt ObIAOAM.

I\/az —X?dx = I\/az —a’sin’t *acostdt = I\/az cos’t *acostdt = jacostacostdt = azjcos2 tdt =

2 2 2 2 2 2
:az(wdt:a—jdwa—jcoszwt:a—t+a—sin2t£:a—+a—sin2t+c
2 2 2 2 2 2 2 4
2
t=arcsin X BQ sin 2t =2sintcost = 2sintv1—sin? :251/1—)(—2 TEHTAOMOAQH OOMAAAQHUD
a a a

3CKM bI3rapyBym X rd =AMTaMM3.
2 2 2 2
I\/az — x*dx :a—arcsinlJra—zf,/l—X—2 re=2aresin X+ Xa? —x? +c
2 a 4 a a 2 a 2
BbIAGKAQD MHTEMPAAAALL YCYAM
[udu =uv - [vdu doopmyaara acocaraHaam, GYHAQ U AQ YV — X HUHT

MHTETPOAAQHYBYM COYHKLLUIAQPM.
By YCYA Xap CUHDDAATU OYHKLMAAQP KbINMAUTMOAQPUHU MHTETDAAAALLAQ
ADOMAOAAHUACAM.

2-MMUCOA:
. u=x du = dx .
Ixsm xdx ={ . }=—xcosx+jcosxdx=—xcosx+sm X+C
dv =sin xdx v =-cos X
18-AAPC TOMLWUPU/W.
1. J'L 6. _[xcosxdx
2+3/x+3
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/. _[xarcsin xdx

Jx
I
3. ‘[L 8. sz oS 5xdx

(X+DVx*+9

4 [X 5. [ 1
5. '[(x+1)\/(ix—x7—x2 10. ]2 2 ax
18 - MYCTA+UA UL
1. I% /. .[xsin 2xdx
+3x+1
2. j%dx 8. [ xarccos xdx
3. '[ m 9. szsinxdx
4, '[J_+i/_ 10. I#J;(Jrgdx
6
5. [x*\a-x2dx 1. jlf;;dx
6. [In(x* +1)dx 12. jﬁdx

19. Orpu YU3MKJIM TPpaneUMHUHT 103U. UHTerpaJ.
Hbroron-Jleitonun popmyJiacu

f(x) ¢ynkmus [a,b] xecmMaga aHuKIaHraH Ba  y3nykcu3  OyicuH. By  kecmaHum
a=xo<X1<Xp<...<x,=b HykTamap OwiaH N-ta KucMra 0yiamMus.
Xap 6up (X1 Xj) opaMKIaH UXTHEPUI 3 HYKTaHH OJIaMH3 Ba YIIOY HUFUHAMHU Ty3aMU3:

Zn: f(£)AXx OyH1a AXi = X, — X_, YOy Zn: f (£)Ax

Kypunumpnarn WuFUHIM UHTETpasl MUFUHINA, Oy WHFUHIMHUHT max AX — 0Jlard JUMUTH, arap
Oy mumut MaBxy/ Oyica, f(X) GyHKIMsIIaH a 1aH ¢ raya OJIMHTaH aHUK UHTErpal JeHuIaay Ba

b n
If(x)dx= lim 0Zf(g)Axi kypunuiaa Oenrwnanaau. by xomma f(X) dynkuus [a,B] xamma
3 max AX— i1

MHTETpaIaHyBuu QYHKIUS AeUNIIaIH.

@ Ba 6 COHJIap MOC PaBUIII/Ia MHTETPAJUIAIIHUHT KyiH Ba IOKOPH yerapaiapu JAeHnsiaau.
®dykuius [a,B] kecMaja WHTErpa/UIAHYBUM OYJIMINM YYyH YHUHT IIy KecMaja K3JIyKCHU3
oYUM eTapiu.
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b
Arap [a,B] xecmama f(X)>0 Oynca, y xonma jf(x)dx UHTETpajl TEOMETPUK >KUXATIaH

y=f(x),y=0, X=a 8 X =b 4u3MKIap OWIaH yerapajgaHTaH dTPU YHU3UKIW Tpareius

KYPUHUILAATY MIAKITHUHT F03WHU U(OoIaTaiIu.
AHUK UHTETpaTHUHT aCOCUI xoccanapn

a) _b[f(x)dx:—jf(x)dx V) j f (x)dx j f (x)dx + j f (x)dx
b) i f(x)dx=0 9) 'b[(f (x)dx £ fz(x))dx:jl f (x)dxii f, (x)dx

b b
d) [kf(x)dx =k [ f(x)dx
bynna K-y3rapmac

Arap F(x) [a,b] xecmanma y3mykcus f(X) ¢yHkumsHuHr Oonutanrwd (QyHKIUSUIApUIAH OUpH
oynca, y xonaa Hetoron-JIeliOHUIIHUAT Kyiuaaru popmynacu YpUHIIH.
b

=F(b)-F()
l+1 1+l 3 —
X2 X3
1— mucon j(J_+J_)dx .[xzdx+J.x3dx_—‘ ‘ —0+—‘0:
3 4
—+1 +1 — —
2 3 2 3
3 4
2,3h, 352 g, 8 g 2,8 8x0 17 5
3 4 3 3 4 1 12 12
12 2 ml2 2
2 — mucon j sinzxdx:jﬂdx:jldx—jlc032xdx:
0 0 2 0 2 0 2
7z'/2 l2 L z
== _[ dx—lj' cosxdx_1 g—lésiang :E-Z—E-O—lsmz —+lsm2 0=2-0+0==2
2 2 2 2 2 4 2 4 4 4
i u=x du = dx 72
3-Mucon Ixsin xdx = _ =—xcosx|7'% + Icosxdx=
dv =sin xdx V =—C0S X 0

T

:—%-cos%+0-c050+sinx 05:0+O+sin%—sin0:1
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19-JAPC TOIILLIUPUTHU

1 e l4
L[ (Vx +3/x)dx 4f [
0 1x(1+1|n X) 5 SIN“ Xcos* X
2 2 T
dx dx . 3
2. 5| —/m— 8.]sin” xdx
!3x—1 J;\/2+3x 2x° {
4
712 ) 6 dX l4
3. | cos® xdx 6. ———— 9. | xcos xdx
J. -[1+\/3x—2 ;[
wl4

10. jxsinz xdx

19-MYCTAKHUJI N1

2 2 rl4
LI @/x +4/x° +-5)dx 7. | cos® xdx
A 7 !
2 dX 5
2.
-!.Zx—l -!.

ﬁ
a

1 T
3-J‘ dx J~
14 X1+ 4x? > X
1 1 .3
4._|' xarctgxdx 10.J' XZ ax
0 o X°+1
4 2 0
5.] X35y 11.jL
3 X—2 X(1+1In®x)
1 7
. 12 &
o AX°+4X+5 > VX+2

20. AHUK MHTErpaJiHy H03aJAPHU XHCo0amra Tai0nKu.

y=f(X) ¢ynkums rpadurn x=a, X=b. Hkkura Tyrpu umsumk Ba OX YK Ouian
yerapajganrad GUrypa srpu YU3UKIN TPONCIHS JCHUIaIH.
ByHnai arpu un3ukiu Tpenenusaunr o3u f(X)>0 ,0y1ca
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e b
S=[f(9dx = [ ydxpopmya Gyitnaa xucobranam.

y=f(x) sa y="f,(x) (f,(X)>f,(x)) arpu 4M3UKIap Ba X=a XaMja X=D WKKHTa TYFpU YN3HK
Ounan udoaananrad A pUrypaHuHT 103U

b
S = [(f,(0— £,())dx hopmysa Gyitmaa xucobmanam.

Arap srpu unsukiau tpaneius x= f(y) ¢yukius rpaduru, y=c, y=d, TYFpu uyu3ukiap Ba
Oy ¥k Owmian derapaianran 0yica, yaHuHr 1o3u f(y) >0 yuyn

d d
S= I f (y)dy :dey dbopmyia Oyitnya XxucobiaHaIu.
x =f,(y) ea x="1,(y) (f,(y)>f,(y))orpu umsukiaap, y=c y=d HKKATa TYFpH YH3HUK

d
OunaH yerapananrad Gurypa o3u. S = j (f,(y)— f,(y))dy dopmyna Gyiinua xucobiaHaIwy.

1-mucon:
—2 —1 v=7
y=x" mapabona, x=1, x=3 1yrpu HUrypaHuHr 103UHU XHUCOOIaHT.

2-MHUCOT:
y=3-X° Ba y=x"+1 5rpH YM3HKIap OUIAH YerapagaHraH
(UrypaHvHT 103UHH TOIIWHT.
Euwnm:
bepunran TeHrnamanap cucTeMacuHU €40, STpU YU3UKPIap
HUHT KECUIITUII HYKTaJIApUHU TOTTAMU3.

=3-x°
{y 2 Xl XZ'|':|.:3-X2
y =X+

2x%=2 x°=1 X=+1
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Qdurypa 031

S=[(f,(x)— f,(x))dx popmyia 6Yiida XucoOIaHaIN.

0 t—a

S= j(3— x> —x* —1)dx = .1[(2—2x2)dx: _1[2dx— '1[2x2dx:2‘lfdx— ijzdx=
el a 1 -1 -1 -1

3
=2X‘l,1 _2%‘1122_,_2_%_%:4—%:2 (xs.0apn.)
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20-JAPC TONNIIUPUTU

Ky#innaru unsukiap OuiaH yerapaianrad (UrypaHuHr I03MHU TOIMHT.

1.y=x% y=0 x=2 4, y=x>-2x+2
y=2-4x-x°
2 y=L.y_0 x=1x=4 5. y=+x; y=+/4—3x
Jx
3.y=2-x-x%*y=0 6.y=+x; y=0 x=9
7.y=05x"-3x+2 va y=x-4 8.y=x* y=x°

20-MYCTAKNWJI U1
Bepwiiran uyn3ukiap Owian yerapajganrad Gurypaiap 3ajJlapuHyd XUCOOIaHT.

1.y =4x— x> va oX o'qbilan
2.y:X2—|—4X, y:x—|—4

3.y=x*—-1, y=5-—x?

4.y =e*; y=0 x=0; x=3
5 y=5" y=37"; X=2
6. y=4~ y=X+1; X=3
1
7.y =— y=0 x=2 x=10
X
X
2
9. y=— y=x+1 Xx=3
X
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10.y:§; X+y=4
X

11.y=x>-5x+4 va y=2x-2

12. y=x*—-3x+4 va y=x+1

13.y=%x2; y=x>

14.y =4+ X — X°; y=0
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