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Qenepaﬂbﬂoe rocyiapcrBeHHO€ aBTOHOMHO€ OﬁpaSOBaTeﬂLHOC YupeikaeHue BbICHIero 06pa3onamm
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[Ipencenarens [THK
K.A. lanunoBa
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3ajaHuA K IK3aMEeHYy

1 Bapuanr

Pemnre HepaBeHCTBO

(x+1)(2x-5) <0
3x

Pemmre ypasnenne 10 - 5%~ 1 + 5%t = 7
Vs

Pemure ypaBuenue 2cos (; - x) =2

o Vs o .
Haiigure npu x=— - 3HaueHue NpOU3BOAHON QyHKIMH f (x) = tgx — 2sinx
Haiigute nnomaab Gpurypsl, orpaHiue€HHON OChIO abcuuce ¥ rpapuKoM PYHKIMH
f(x) = 2x — x?
Haiiture rurormais Moo MOBEPXHOCTH Tella, MOJTyYEHHOTO TIPU BPalleHu
IPSIMOYTOJIBHOTO TPEYTONBHHUKA C KaTeTaMK 3 CM. U 4CM. BOKPYT OOJIBIIIETO KaTeTa.
BricoTa mpaBUIIbHOM IIECTHYTOIBHON MUpaMuIbl paBHa 12 cM., a 6okoBoe pedpo — 13
cMm. Haitiure murormas 60KOBOM MOBEPXHOCTH MTHPAMHE/IBL.
Pemute HepaenctBo log,(x? + 2x — 8) < 2

Haiiute Toukn MuanMyMa QyHKIHE y = v3cos2x — sin2x + 2v/3x — 3

10. Pemmre ypaBnenue 2sin’x — 3sinx + 1 =0

akrwbdPF

2 Bapmuant

8x2-2x—2
Pemnre HepaBeHcTBO ———— < ()
X

Pemure ypasuenue log,3 — log,(2 — 3x) = 2 — log,(4 — 3x)

Pemmre ypasuenne 3tg2x — /3 = 0

Haiimure Touku sxkctpemyma Gpynxiuuf (x) = 3x* — 4x3 + 2

Haiiaure nmomans Gurypsl, orpaHuueHHON OChI0 abcuuce U rpaguKoM QyHKIIMH
f(x) = —x? + 5x



8.
9.

Haiingute 06beM Tena, IoMy4eHHOTO MPHU BPALIEHUH MPSMOYTOIBHOTO TPEYTOJIbHUKA C
runorenysoif 10 cM u octpeim yriiom B 30° Bokpyr MeHbILIEro Karera.
B npaBuiIbHOM YeTHIPEXyTroabHOM upaMue arodema o0pasyer ¢ IIOCKOCThIO
OCHOBAHMS yTOJ 300°. CtopoHa ocHOBaHMs UpaMubl paBHa 12 cMm. Halinure miomans
MOBEPXHOCTH TTUPAMU/IBL.
Pemute HepaBeHcTBo loga(x? — 6x + 8) = —1

3

Haiiyure Toukn MuanMyma GyHkuun y = 2+/3cosx + 2sinx — 2x + 1

10. Pemure ypaBHenue 2cos?x + 6sinx — 6 = 0

Kpurepun oueHuBanmsi:

Or1eHKa «OTJIMYHOY BBICTABIISIETCS CTYACHTY, €CITM BEPHO U MPABUIHLHO 0€3 TOMapoK ¢
MOJTHBIM 00OCHOBaHHUEM PEIICHUS BBIIOJIHEHBI 9-10 3amaHuii.

OlieHKa «XOPOIII0» BBICTABJISETCS CTYICHTY, €CJIM BEPHO U IMIPABUIILHO C CCHUIKAMU Ha
UCIOJNIb3yeMbIe (hOPMYIIbI BHIIOTHEHBI 7-8 3a1aHui

OrneHKa «yJ0BJIETBOPUTEIHLHOY» BBICTABISCTCS CTYACHTY, €CJIUM BEPHO U MPABUIILHO PEIICHO
5-6 3amanunii, BO3MOXXHBI HEKOTOPBIC UCIIPABIICHUS ITPH PEIICHUH.

OrieHKa «HEYOBJIETBOPUTEIHLHOY» BBHICTABIISICTCSA CTYACHTY, €CIIM HEBEPHO BBHIITOTHEHBI
OoJiee 5 3amaHuii.

CocraBurenb HBanosa U.b.
«08y» ampenst 2019.
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IO AUCHUIIIINHE Maremaruka

Tema 1.2 Penienue JIMHEMHBIX YPAaBHEHHUI U HEPABEHCTB
Kakoe ypaBHeHHE HAa3bIBACTCS JIMHEHHBIM

Uto Ha3BIBaCTCSI KOPHEM YPABHEHUS

Kakue ypaBHeHUs1 Ha3bIBAKOTCS PABHOCHIIBHBIMU
Uto Ha3BIBaETCS PEIICHUEM HEPABEHCTBA

Kakue HepaBeHCTBA HAa3bIBAIOTCA PAaBHOCUIbHBIMU
[IepeuncnuTh OCHOBHBIE CBOMCTBA HEPABCHCTB

Sk wbdpE

Tema 1.3 Pemnienue kBaipaTUUHbBIX YPaBHEHUN U CUCTEM YpaBHEHUI
Kakoe ypaBHeHue Ha3pIBacTCs KBaJpaTHBIM

Pemienne kBagpaTHbIX YpaBHEHUI

Hermonnble kBagpaTHbIE YPAaBHEHHUS U METOIBI UX PEILIECHUS
Pemenne cucrem ypaBHEHHM.

pODNPRE

Tema 1.4 Pernienue kBaipaTUUHBIX HEPABEHCTB

Kaxo#t mpoMeXyTOK SBISETCS pelIeHneM HepaBeHCTBa, eciim D < 0,a > 0
Kakoli mpoMexXyTOK SBISETCS pelleHneM HepaBeHeTBa, eciin D < 0,a <0
Kaxo#t mpoMeXyTOK SBIISIETCS PEIIEHHEM HepaBeHCTBa, eciimi D > 0,a > 0
Kakoli mpoMexXyTOK SBISETCS pelIeHneM HepaBeHeTBa, eciin D > 0,a < 0
Kakoli mpoMexXyTOoK SBISETCS pelleHneM HepaBeHeTBa, eciin D = 0,a < 0
Kaxo#t mpoMeXyTOK SBJISIETCS PelIeHHEM HepaBeHCTBa, eciin D = 0,a > 0

SR NCINE

Tema 2.13 IlpocTeiinnie TPUroHOMETPUUYECKUE HEPABEHCTBA
1. PemieHue TpUTOHOMETPUYECKUX HEPABEHCTB BUMA Sinx > a,sinx < a
2. Peumrenue TPUTOHOMETPUUYECKUX HEPABEHCTB BUJIA COSX > A, COSX < A
3. Pemrenne TpUTOHOMETPUYECKUX HEPABCHCTB BHA tgx > a,tgx < a

Tema 5.9 IIpaBuna BeluncIEHUS TPOU3BOIHBIX

[TpousBoaHas anreOpandeckoit CyMMBbI (PYHKIIHIMA
[Tpon3BoiHas Mpou3BeaCHHS IBYX (QYHKUIUI
[Tpoun3BoHas MpOU3BEAEHUS OCTOSIHHON Ha (PYHKIIHIO
ITpon3BogHas 4acTHOTO

[Tpon3BoHas CTENEHHON QPYHKIMH

Yemy paBHBI Ipon3BoHble ot Gynkmmii: f(X) =X +2x°+4, f(x)=2x*+ x> +10

o rLONE



1 2 4 2
£(x) :§+X_3;+575 £(X) e ts £(x) =2\/7<+4x5’ f(0=x(x+1) (3= XX_3
Tema 5.10 IIpon3BogHbIE TPUTOHOMETPHUECKUX (QYHKIIUN

UemMy paBHa MPOU3BOIHAS OT PYHKIUU Sinx

Yemy paBHa IPOU3BO/HAS OT PYHKLUU COSX

Yemy paBHa IPOU3BOIHAS OT PYHKLIUU tgxX

YemMy paBHaA ITPOU3BOIHASA OT PYHKIUU Ctgx
Yemy paBubl nnpousBonbie oT GyHkmit: f(X) =cosbx f(X) =tgdx f(x)=sin8x
1 ]

(SE A

Tema 5.11 Brruucnenre mpon3BOIHON CIIOXKHON (DYHKITUH

1. dopmyna mpou3BOIHOM CI0KHON (HYHKITHMH

2. Yemy paBHbI mpousBoaHbie oT GyHKIwiA: f(X) = %Cosg f(x) = (8x +4)°,

2
3 fx) = G
Tema 5.22 OOmias cxema uccineaoBanus QyHKIUN
1. Ob6nactp onpeneneHus: yHKIUU
2. JlaTtp ompeneneHue YeTHOW U HEUETHOM (pyHKUIUU
3. Kak HaiiTi Toukn nepeceyeHus rpaduka ¢ OCSIMA KOOPAUHAT
4. Kak HaliTH MPOMEKYTKU BO3pacTaHusl U yObIBaHUS (DyHKIUN
5. Kakue Touk# Ha3bIBAIOTCS TOYKAMH SKCTPEMyMa, TOUKaMU MaKCUMyMa U MUHUMYMa.

Tema 7.3 Pemenue norapupMu4ecKux ypaBHEHHUHA

JHatb onpenenenue gorapudma

OcHoBHbI€ CBOIiCcTBa Jorapudma

Kakoii BuJ iMeeT mpocTeiiiee jorapuGMUIecKoe ypaBHCHHE
Kak maxonurcs O.J1.3.11s1 morapuMu4ecKkoro ypaBHeHuUs

g krwbdpE

Yemy paBeH KopeHb ypaBHeHHUs: logsx = 2,l0gg 4x = —1,logex = —%, lgx =2

Tema 7.4 Pemienue norapuMUUecKuX HEPABEHCTB

Hatp onpenenenue gorapudpma

OcHoBHbIE CBOICTBa Jorapudma

Kakoii Bun nmeet npocreifiee gsorapupmMuueckoe HEpaBeHCTBO

AnTOopUTM pelieHus JorapupMUIecKuX HEPABEHCTB

HaiiTn MHOXecTBa pelenuil HepaBeHCTBa logszx > 2,logosx < —1,loggy,x > —1,
lgx > 2

SukrwbdrE

Tema 7.5 Pemenue nokasaresbHbIX YPaBHEHHUN

1. Kakoe ypaBHeHHE Ha3bIBAETCS MOKA3aTEIbHBIM

2. PacckazaTh 0 MeTOZIaX PELICHHS MOKAa3aTeIbHBIX YPaBHEHUN
Crioco6 ypaBHUBaHMS OCHOBaHUM
JlorapudmupoBanue obeux yacteit ypaBHeHHs. [I[puMeHeHIE OCHOBHOTO
J0rapu(pMHUECKOT0 TOKAECTBA
[IpeoOpa3zoBanue K KBapaTHOMY YpPaBHEHHIO
Crioco6 rpynnupoBKu

1\* 1\*
3. Uemy paBeH KOpeHb ypaBHeHus: 2* = 32,3% = 81, (E) =16, 5* = 625, (5) ==

Tema 7.6 Penmenue nokaszaresbHbIX HEPABEHCTB
Kakoe HepaBeHCTBO Ha3bIBAECTCA MTOKA3aTEIbHBIM
Ha xakom cBoiicTBe ()yHKIIMM OCHOBAHO pellIeHHEe OKa3aTeIbHOI0 HEPaBeHCTBA

1
2
X
3. Haiitu MmHOXecTBa perieHnii HepaBeHcTBa0,2* < %, 3* <27, G) <8,
4

5¢> 25, (1) <2




Tema 7.7 Pemenue cucreM ypaBHEHUN

ApODNPRE

Kaxkas cucrema Ha3bpIBa€TCS COBMECTHOM

Kakas cucrema Ha3bpIBaeTcs ONpeaeIeHHOM

Kaxkue cucreMbl Ha3bIBaIOTCSI PABHOCHIIBHBIMU

Kak, He pemasi CHCTEMbI MOYKHO ONPEEIUTh YUCIIO €€ pelIeHu

Kpurtepuu oneHuBanus:

OueHky «5» CTyICHT MOJIy4aeT, €CIIu:

>
>

>

MIOJIHO M3JIaraeT MaTepuall, 1aeT NPaBUIbHOE ONpPE/eIeHNe OCHOBHBIX OHATUH;
oOHapyXKUBAEeT MOHUMAHUE MaTepHalia, MOXKET 000CHOBATh CBOU CYXKICHHS, IPUMEHHUTH
3HAHUA Ha IPAKTHUKE, IPUBECTH HEOOXOIUMBbIE IPUMEPHI;

MPaBUIILHO OTBEYAET HA JOMOJHUTEIHHBIE BOIIPOCHI MTPEIO0/1aBaTENIs, UMEIOIIHE 1IEJIbI0
BBISICHUTH CTEIIEHb TOHUMaHUs CTYJIEHTOM JaHHOT'O MaTepuaa.

OueHky «4»CTyJICHT TOJIy4aeT, eCIIu:

>
>
>

JOTYCKAaeT HECYIIIECTBEHHBIC OIIMOKYU TIPU OTBETE

MO>KET IPUMEHUTH 3HAHUS Ha MPAKTUKE, IPUBECTU HEOOXOIUMBIE TPUMEPHI;
MPaBUIILHO OTBEYAET HA JOMOJHUTEIBHBIE BOIPOCHI MIPEMOIABATEINSI, UMEIOITUE 1ENbI0
BBISICHUTH CTEIIEHb TOHUMaHUs CTYJICHTOM JaHHOTO MaTepuaia.

OueHky «3»CTyJIEHT MOJIy4aeT, eCIIu:

>

>

N3naraer maTepuall HEIOCTATOYHO IIOJIHO, TOIIYCKAET HETOYHOCTU B OIPEIEICHUN
MOHATUH WIH POPMYIUPOBKE MPaBUII
3aTpyAHACTCS IIPU OTBETAX Ha BOIIPOCHI IIPENOaBATEIIA.

OueHky «2» CTyIeHT MOJIy4aeT, ecJIu:

>

CTYACHT UMCCT Pa3pO3HCHHBIC, OeccucTeMHbIC 3HAHUA, HC YMCECT BBIACIIATH INIABHOC U
BTOPOCTCIICHHOC, JAOITYCKACT OIIIMOKH B OIIPCACIICHUC HOHHTHﬁ, HCKaXacT UX CMBbICII,
6ecn0p;mquo N HCYBCPCHHO M3JIaracT MaTcpualli, HC MOXKCT IIPUMCHATH 3HAHUS JJIS
peUICHUS MPAKTHUYICCKUX 3a1a1; 3d [TOJIHOC HC3HAHUC 1 HCIIOHUMAHUC yqe6H0ro
Marepurajia ujinl OTKa3 OTBCUATh.

CocraBurenb BanoBa U.b.
«08» ampenst 2019.
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KoMIuiekT 3aganuii 1J11 KOHTPOJIbHOM
padoThI

10 AUCHUIIIINHE Marematuka

Tema 1.3 Perienne KBagpaTUYHbIX YPABHEHHI U CHCTEM ypaBHEHHUIl
1 Bapuanr

1.PemnTe JinHeliHOE ypaBHEHHE:

x+2_3x—2+x—1:1 6) 1_6—32x:)(_x42r3

4 2 3

a) 3X-

2. Pemure cucreMy JIMHEHHBIX HEPABEHCTB:

4x -3 3 5 3-2x _ 5-2x
——+3>—+— > ,
{ 6 2 8 { 4 8
a) : 0)
4x-3 x-5 x-1 4x-15 2
+ - - —4—
8 5 2 3 3
3.Pemnre cuctemy ypaBHeHUI:
- - 1 1
5X—2y:7, 2X y_3x 2:x+y’ _+_:§’
2 {3x+4 EPYI S 4 mLx v 6
y= 5x— 4y = —18 2y—x=1

4.Peminte KBajpaTHoOe ypaBHEHHE:

2 2
a) X2 —x=0 6)5X6+9+4X5 9.3 g x?+9x+20=0 1)x?-5=0

x(2x-3)  (3x-1 (x+3)° _ 1

+
2 5 5

A)

5. Peminre KBaApaTHYHOE HEPABEHCTBO:



a) x> —8x—-20<0 6) —x*—6x+27<0 B) 2x*-13x+20>0
6. Pemute rpaduuecku ypasHenue: X +1= (X -1)°
2 BapuaHnTt

1.Pemure JInHeiiHOe ypaBHeHHE:

a)X+x-3+x+1:2X+5—3x 6) 4—6_2X+X=2X—X+3
8 4 2 2

2.Pemure CUCTEMY JHMHEeHHBIX HEPaABCHCTB:

8x+1

{ 5x—-3>1+X, 7_26X+1os -12,
a)\ 1 2 6){
——3X<=X-5
2 3 X+l ox ol
2 2
3.Pemure cucreMy ypaBHeHHIA:
2X—6 x-2
_ _ 1 1 1
2x +3y =13, 3 5 =Y S Zoz
5X-y =7 M 56 LY xS
y= X=0, Y« X—2y=2
2 2

4.Pemute KBaJpaTHOE YPABHEHHE:

3x?-11 74-2x°
+

a) x> -2=0 6)3x*+6x=8x"-9x B)

8 12
2) X(X=7) N X_4—£:1
3 3 10
5. Peminte KBaApaTHYHOE HEPABEHCTBO:
a) 2x* = x+4<0 6)-3x*+5x+2>0 B8)2x* —4x+13>0

6. Pemuute rpaguyecku ypaBHeHHe: 2 =3x-1.
X

Tema 1.5. @ynkuuu: JuHeiiHasi, o0paTHas nponopunoHaibHocTh. IlocTpoenne
KBaJApaTU4YHOi pyHKIMHU

| BapuanT.
[Toctpoiite rpaduku TuHEHHON QyHKIIMM 1 OOPAaTHON MPOIMOPIUOHANIBHOCTH (QYHKIIMMI:

lLy=3x+4
2.y=%x—1
3.y=5—4x

=10 r)2x*-3x+8=0



42y —4x =6

Sy= % 2

6y=—-+2

[TocTpotite rpaduku KBaapaTHIHON HYHKIIHH
1y=8x?-6x +1

2.y=-X>+2x 43

3.y=x2+3x+8

4. y=x2-4x+4

Il BapuanT.

[Toctpoiite rpaduku TuHeHHON QyHKIMM 1 OOpAaTHOM MPOIOPLIUOHATBHOCTH
byHKIMA

1.3x +4y =2
) 3
.y—zx
3}/:;
Ay=14+-
5.y=4x-5
6.y =3 2
Y = 3*

[Toctpoiite rpaduku KBaApaTUUHON (PYHKIIUH
1. y=x2—4x+3.

2. y=x>—6x+5.

3.y=—5x>+3x+2.

4. y=x(1—X).



KonTpoabnbiii cpe3 3Hanmnii Ne 1 3a nepBblii cemecTp
1 BapuaHT

1. Beruucnuts: a) cos 780°;

6)sin@'
6 )

. T
B)SiNa,ecnmucoSo.=—— U T<a&<—;
13 2

a
r)cOSE,ecnncosoc=0,28n0<oc<n;

sin75° +sin45°
sin285°

hif)

T
e) 16 cOs X €OS 2x c0S 4x cos 8X, ecnu x = E X

sina  cos®«a
cosa sing

2. Yupoctuth Beipaskenue: a) cos (o — ) — cos (a + B);
6) sin 915°cos 3 — sin B sin 645°;

B) %sin (540° + B) sin (B + 810°);

. 1
, ecimu SIN@ — COSx =§.

r) sin 3o cos 2a + sin 2o cos 3o —CoS (21 — a);
sin(—a) + cos(r + )

il
1+ 200{72[ - aj cos(-a)

1-cos2a
Sin 2a
%) 4 sin 10° cos 50° cos 40°.

LT
3. Pemnth ypaBHEeHHE: a) COS (1T + X) = SN > ;

6) sin 5x cos 4x — cos5x sin 4x = 1.
cosa _l+sina

1-sina  cosa

4. Jloka3aTh TOXICCTBO: a)

1
6)cosda +1= Esin4oc (ctg o —tg o);

1-2cos® a
B) ———— — =tg a—cCig .
sina cosa



2 BapuaHT

1. Beruucnute: a) Sin 780°;

0) cos&'
6 ’

. 4 T
B)COSOL,CCJ'H/ISIFI(X:—E u 7r<a<7;

. ) 4 3r
r)S|n20c,ecm/IS|noc=—g an<o<—;

2
sin70° +sin20°
cos206°

1)

V4
e) 16 sinx sin 2x sin 4x sin 8x, ecnu x = E;

4sin 2a + 5co0s2a o 1
XK : , €CIIN o= —.
2sin 2a — 3c0s2a J 3
2. Yupoctuts Beipakenue: a) Sin (o + ) + sin (a — B);
6) sin 605°cos 3 + sin 3 sin 835°;

1
B) 2 sin (405° + B) cos (B + 765°);
r) sin 4o cos 3a + sin 3o cos 4a —sin (6m — a);

sin(?’; + aj +SiN(2z + a)

g 2cod- a)sin(-a) +1

sin 2«

e) -
1+ cos2a
k) 4 sin 15° cos 15° sin 100°.

. T
3. Pemnts ypaBHeHwue: a) Sin (w + X) = oS (— gj ;

0) cos4x sin 3x + sin4x cos 3x = 1.
sinaa_ 1+cosa

1-cosa sina

0) (tg o + ctg a)(1 — cos4a) = 4 sin 2a;

4. Jloka3aTh TOXICCTBO: a)

B) ———— =SINx COSx .
g a+cCtg o



KonTposbHblii cpe3 3Hanui Ne 2 3a nmepBblii cemecTp
1 BapuaHT

1 Uccnenyiite dynkmmo f(x) = 3x% — 2/sinx| + x3tgx Ha 46THOCTB (HEUYETHOCTS ).
3
2. Jlana pynkmus g(x) = sin1,5x + 5cos i Haiimure: g(0); g(7n); 9(-12n).

3. Haiigute obGnacte onpeneneHust GpyHKIIiA:
a) y= VX-12 .

x* -1

6) y=Ilogs(6+x—x?)

4. ITocrpoiite rpaduku GyHKIUI

a) y=l0gxg(x—2)
6) y=(3) +1

B) y=sin(x—%)

Il BapuanT.
1 Uccnenyiite pynkmmo f(x) = 3x|X| — 2sin®k + ctgx Ha 4ETHOCTH (HEYETHOCTB).

2
2. Jlana dynkius g(x) = 3sin 3%~ cos 2,5x . Haitnure: g(0); g(—9n); 9(8n).

3.Haiigute obnacts onpenenenus GyHKIUN
5-X

x> -2

6) y = log ;(3x* — 5x + 2)

4. IToctpoiite rpaduku GyHKIUH

a) y=Ilog,(x+1)

0) y=5*-2

B) y=cos(x+%)

ay=



KonTposbHas padora 3a nepBblii cemecTp

1 BapuanT
Ynpocturte BbipaxkeHHe

1.(sin x + cosx)’ —1

2.(0032 x[% — x) + sinz(%r — XD —sin? X

sin® X + sin? xcos X

3. :
sin® xcos’ x
IIpeoGpa3yiiTe BbIpa:keHue:
a+2 a 2 va—v2
L (\/T_a  Vza+2 + a— Za) a+2
1 1
_ > 7 1
2. g2t
c4+c2  c2+1
3. lg8+1g18

2lg2+1g3

Pemnre ypaBHenue

1.Vx2+2x+10=2x—-1

T T
2.cos(z+x)+cos(z—x) =1
3.0 2x2—16x—37,5:5\/§
4.logzVx — 5+ logsV2x — 3=1



2 BapMaHT

Ynpocturte BbipaxkeHue

1.(cos2x+1tg®x—1

Ct [EW — xj
1+ ctg?(— x) A2
2. .
tg®(x—=z) ctg(z + x)

sin® xcosx + cos® xsin X

cos’ X
IIpeoOpa3yiiTe BbIpakeHHe:

L (G - van) (55

3.

. 1o\ 33
1 az—b2 | +2a2+b2
2 3(ab)2—3b+< >

" a-b

3 3
a2+b2
3lg2+3lg5
"1g13-1g130
Pemiure ypaBHeHue

1V17+2x —3x2=x+1
2.sin(g+x) —sin(%—x) =3

1

16v2
4.%lg(2x -1)=1-1gvx—9

3, px?—6x+0,5—



KonTpoabubliii cpe3 3Hanmnii Ne 1 3a BTopoii cemecTp
| — Bapuant
1.Beruucnaute Npou3BOIHYIO:

1.f(X) = 2x* + 4x* + 6x+3
1 2 3
2f()==+2 -2
() x x2 X
3.f (x) = (8x-10)°
X
4.f (X) = cos—
(X) 5

1

5f(X)=(5_T)5

2.HaiinmuTe KOOpAMHATH TOUYEK KacaHUs, B KOTOPBIX KacaTelabHbIE K rpaduKy GyHKIUU y =
2x% 4+ x + 4 uUMeIOT yry10Boi K03()QUIMEHT, paBHbIii 1

3.CocTaBbTe ypaBHEHHE KacaTeNlbHOM K rpaguky GyHkuun y = 3x% — 4x — 2 B Touke ¢
aocruccoit x, = —1

4. MarepuanbHas TOUKa IBMKETCS IPAMOIMHEHO 1o 3akony x(t) = t3 — 27t. Haiinure
YCKOPEHHE TOYKH B MOMEHT BpeMeHHu t = 2 C.

5. Haiimute oOmmii Bua epBoOOpa3HBIX sl (PYHKIIUH:
1.f(X) = 3x+5x> + 6x° - 2
2. (X) =i2+£3_&
X X

3.f(x) = (5x-3)°

: T
4.f(X) =sin| 2x—-—

09 =sn{ 2x-%

2

5f(X):m

6.Brrancnure HUHTCIpaJIbI:

1
1.I x3dx
-1

1 dx
2.
J; cos’ X

3.? (1+ 2x)dx



Il — Bapuant

1.Beruucaute npou3BOIHYIO:

1.f (x) = 3x* + 6x”* +8x+100
2f(=24,2_3
x x¥ X
3.f (x) = (4x-5)°
4.f (X) = sin10x

1
(1-2x)*

8

5. (X) =

2.Haiiaute koopauHaThl TOYEK KacaHUsl, B KOTOPHIX KacaTelbHbIe K TpaduKy QyHKIUU Y =

x% + 2x — 1 uMmeroT yriaoBoil Ko>QPULHEHT, paBHbII 2

3.CocraBbTe ypaBHEHHE KacaTelbHOU K rpaguky GpyHkuun y = 2x% — 5x + 1 B Touke ¢

adcruccon xy = 2

4.MarepuaibHas TOYKa JABHXKETCS MPSIMOJUHENHO 110 3aKoHy X (t) = 8t% — 2t3. Haitmute
YCKOpPEHHE TOYKH B MOMEHT BpeMeHu t = 1 ¢

5.HaiinuTe 00mmii BUa mepBooOpa3HbIX Al GYHKINU:
1.f(x) =6x+3x>+2x* -9
2.1 (x) =%+§5—2&
X X
3.f(x) = (4x-13)°
4.f(x) = CO{3X - %j

4

5f(X):m

6.Brrancnure HUHTCIpaJIbI:

1
1. j x°dx
-1




KonTposabHblii cpe3 3HaHunid Ne 2 3a BTOpoii cemecTp

| — Bapuant
1.Cropona npaBuiibHOro TpeyroibHuka ABC paBHa 243 em. K ero mockoctu MIPOBE/ICH
neprnenaukyisap AK, pasubiii 4cM. Haiinure paccrosiuue ot Touku K 1o croponsr BC.

2. HaiiuTe mOJHYIO MOBEPXHOCTh U 00BEM MPaBUIBLHOM TPEYTOIHHON MPU3MBI, €CITH CTOPOHA
OCHOBaHHs paBHa 2v/3CM, a BBICOTA IIPU3MBI PaBHA 4cM?

3. Haiinure nonHyro MOBEPXHOCTh U 00bEM MPABIILHOM YEThIPEXYTOIbHON MHUPAMUIbI, €CIIU
CTOpPOHA OCHOBaHUs paBHA 3CM, a BbIcoTa 060KOBO# rparu 10cm?

4. OceBoe ceueHue LWIMHIpA — KBajpar, AMAroHaidb KoToporo 4 cm. Haiimurte miomans
MOBEPXHOCTH IMIUHIIPA, O0BEM.

5. Paguyc ocHOBaHMs KOHYycCa paBeH 6 cM, a 00pa3yrolias HAKJIOHEHA K TUIOCKOCTH OCHOBAHHS
nox yrioMm 30°. Haitnure:
a) IUIOMIAh CEUSHUS KOHYCa TUIOCKOCTHIO, IPOXOIAIICH Yepe3 IBe 00pa3yIoIIre, yroJl MexX Iy
KoTopbiMu 60°;
0) omaib 0OKOBOM MOBEPXHOCTH KOHYCA.
B) 00beM
[l — Bapuant

1.0tpe3ok AM, paBHblii 12 cM, neprneHIuKyIsIpeH miockocT TpeyroisHuka ABC. Haiigure
pacctostHue ot Touku M 1o npsamoit BC, eciu AB=AC=20cm, BC=24cwm.

2. Haiiiute moJTHY O TIOBEPXHOCTh M 00beM MIPABIILHOM TPEYTOIBLHOM MTPU3MBI, €CJIH CTOPOHA
OCHOBaHUs paBHA §CM, a BBICOTA IPU3MBI paBHA 6CM?
3. Haiinute moaHy0 OBEPXHOCTh i 00BEM MPABHILHON YETHIPEXYTOIBHON MPAMUIBI, €CITH
CTOpPOHa OCHOBaHMs paBHa 2cM, a BbIcOTa 00KOBOI rpaHu 8cm?
4. OceBoe ceueHHe IIIMHAPA — KBAJApaT, IUIOMAAh OCHOBAHUSA IMIMHApPA paBHA 167 cm2.
HaiinuTe miomaas NoBepXHOCTH LMIIMHAPA, 00BeM
5. BeicoTta koHyca paBHa 6 cM, yroJ IpH BepIIMHE oceBoro cedeHust paseH 120°. Haiigure:

a) IUIOIIAb CEYEHUs KOHYCa IJIOCKOCTbIO, MPOXO Il uepe3 [Be 00pa3yromue, yroil Mex1y
KoTopeiMH 30°;

0) ruromaab 60KOBOM MOBEPXHOCTH KOHYCA.

B) 00bEM

Kpurepun oneHuBanus:

OI[eHKy «5» CTYACHT IIOJIYy4acT, €CIIU:

» 00CTOSITETTHHO M C TEOPETUIECCKUM OOOCHOBAHUEM PEIIAET JAaHHYIO KOHTPOJIBHYIO
pabory;
» MOXeT 000CHOBATh CBOE PEIICHUE, TPUBECTH HEOOXOJMMBIC TPUMEPHI;
» TMpaBWILHO OTBEYACT HA JIOTIOJIHUTEIBHBIE BOITPOCHI MPETIOIaBATEsI, UMCIOIIUE IIeTbI0
BBISICHUTH CTEIIEHb TOHUMAaHUS CTYJICHTOM JaHHOTO MaTepuana.
OueHKy «4»CTYyACHT MONyYaeT, eCIu:

» HemnosHo (He MeHee 70% OT MOJHOTO0), HO MPABUIJIBHO PEIIEHO 3a1aHuE;

» TpH pelieHUr ObUIH JOMYIICHBI 1-2 HeCyIIECTBeHHbIC OMTMOKH, KOTOPhIC OH UCIIPABJISECT
MOCJIe 3aMEYaHus IPEroJaBaTes;

» MOXeT 000CHOBATh CBOE PEIICHUE, TPUBECTH HEOOXOUMBIE IPUMEPHI;



» TpaBWIFHO OTBEYAET HA JIOMOJHUTEIHHBIE BOITPOCHI MPETIOIaBATENSI, UMEIOIINE IIEITHI0
BBISICHUTH CTETICHb IOHUMAHMSI CTYJIEHTOM JIAHHOT'O MaTepuara.
OueHky «3»CTyJICHT MOJIy4aeT, eCIIu:

» wHenonHo (He MeHee 50% OT MOJIHOTO), HO MPABWIIHHO PEIICHO 3a/IaHUE;

» TIpH pemeHun Obuia gomymieHa | cymecTBeHHas ommoKa;

» 3HaeT ¥ MOHMUMAaEeT OCHOBHBIC TIOJIOKEHHUS JAHHOW TEMBbI, HO JIOMTyCKaeT HETOYHOCTHU B
(bopMyIHPOBKE MOHITUH;

» W3JaraeT BBIIOJIHEHHE 3a/IaHHS HEJOCTATOYHO JIOTHYHO U TIOCIIEI0BATEIILHO;

» 3aTpyaHSETCS MPH OTBETAaX HA BOIPOCH IPEIOAaBaTEeIs.

OuneHKy «2» CTyAeHT MOJIy4aeT, ecJIu:
» CTYICHT UMEET pa3po3HEHHBIE, 0ECCUCTEMHbIEC 3HAHHS, HE YMEET BBLACIATH IIIaBHOE U

BTOPOCTCIICHHOC, AOITYCKACT OIINOKHU B OIIpCACIICHUC HOHSITI/II‘/JI, HCKaXacT UX CMBbICJI,
6ecn0p${z(0qu N HCYBCPCHHO U3JIAracT Marcpualli, HC MOXKCT IIPUMCHATH 3HAHUS JIS
pelICHUA MMPAKTUYCCKUX 3a4a4; 3ad [MOJIHOC HC3HAHUC 1 HCIIOHUMAaHUC y‘-IG6HOFO
Marepurajia ujinl OTKa3 OTBCUATh.

CocraBurenb HNBanoBa U.b.
«08y» ampenst 2019.



MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALIANA

®DenepanbHOe rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHUe BhIcIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHN ®EJIEPAJTGHBIA YHUBEPCUTET»
HHeTuTyT cepBuca, Typu3Ma u qu3aiiHa (puauan) CKO®Y B r. IIaturopcke
Konanemxk uHcTHTYTa cepBHca, Typu3Ma U Au3aiiHa (puauan) CKDY B r. [Iaturopcke

YTBEPXK/IAIO:
[Ipencenarens [THK
K.A. lanunoBa

«08y» ampenst 2019 .

KoMIiekT pa3HOYpOBHEBBIX 3a/1a4

o JUCLHUILIMHE MaTeMaTuka

Tema 1.3 Penienue kBaipaTUUHbIX YPaBHEHUHN U CUCTEM
YpaBHEHUI
1 3apanus 1 ypoBHsi
3ananue 1 CkonbKo KOpHEH UMEIOT KBAIPATHbHIE YPABHEHUS

1. xX*—-8x+12=0;
5%°+3x+7=0;
X>—6x+9=0.
X2+ 9x=0;
x>—16=0.

arwbN

2 3aganus 2 ypoBHA
3ananue 1. Pemute KkBajgpaTHbIe ypaBHEHUS

1. ¥*—2x—-3=0;
15-2x—x°=0;
X%+ 12x + 36 = 0.
X2 —7x=0;
4x2 -9 =0.

agrwbd

3ananue 2. Pemure cuctemMbl ypaBHEHUI
X— =
1 y=1
X? +y% =41.
2X-3y—xy=4
33X+ y+3xy=3

x*(x+y) =80,
x*(2x—3y) = 80.

3 3aganus 3 ypoBHs
3ananue 1. Haiinure KopHU ypaBHEHUI
1. x*-8x*-9=0
2. xX*-15x*-16=0



3.(X* —2x-5)*-2(x* -2x-3)-4=0
3aganue 2. Pemure cUCTEMbI ypaBHEHH

11Y=2
lox? +y? =13,

5 X*+y=2
Cly?ex=2
1 + ! =2,
X+y X-Yy
3 + 4 =7
5 Xty x+y

Tema 2.10 BrmonHeHue ynpakHEHHH Ha MPUMEHEHHE H3YyYEHHBIX (QOPMYNIT K JIEKIHIM
«Dopmynbl gBOMHOrO aprymeHta.®@opMyiibl MOJOBUHHOIO yriay, «lIpeobpasoBanue cymmbl
TPUTOHOMETPUUYECKUX (YHKUUI B IPOU3BEICHUE U NIPOU3BEJICHUE B CYMMY»

1 3apanus lypoBHus
3ananue 1 YopocTtute BbIpakeHHE
sin2a

sina
cos2a + sin*a
cos2a

cosa—sina
25in20%co0s20°

T . T
cos? — — sin®*—
10 10

ok WD

2 3aganus 2 ypoBHs
3amauue 1. Beruuciure
a T—a . 3T
1. 4cos—-cos—sin (— — a)
4 2 2
2 (sina+cosa)?

1+sin2a
1 1

1-tga 1+tga

3
4, sin%cosn;—a
5. ctga(l — cos2a)

3 3aganus 3 ypoBHs
. 5 o
3ananue 1. Ilycts sina = T ua—yroa 2 yetBepTH. Hanipure:

a) sinZa; 0) cos2a; B) tg2a
3aganue 2.Jl0kaXuTe TOXKICCTBO:

1. (sina + cosa)? — sin2a =1
2. 4sinacos2acosa = sinda
3. sin2a-tga = cos2atga

Tema 3.4 VccnenoBanue ¢pyuxiuii. [loctpoenne rpadguxos pyHkimii k gekuun «CBoiicTBa
(GYHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, IEPUOTUIHOCTD Y.

1 3ananus lypoBHs
3aganue 1



1. Omnpenenuts o rpadgukam GyHKIMH Y = ax? + bx + ¢, yka3aHHBIX HA PUCYHKAX, 3HAKH
ko3 dunmenTos a, b, C u quckpumunanta D.

1) T TAY 2) v Um
] 1
i \ o /
¥ 0 1 f :.;.‘- f}‘\ S x
ﬁ .
3) 4) \ AY |
L
\ /
2 | =
0 e , 0 x|
| |
3aganue 2.

VYkaxure rpaguk Bo3pacTarouiei QyHKIHH.

1) [] [ AEEREE 2) FUN

\ _ 1 _lF 1T

N o N1 NCTTTN T
' = /1

Mo aei

3) Y, 1|
S A oH :
N NN
i £ ]nn T }_\;
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3aganue 3.
YkazaTh HHTEpPBAJIBI Bo3pacTaHusl QyHKIUH, rpaKu KOTOPBIX MPEACTABICHBI HA PUCYHKAX
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2 3aganus 2 ypoBHs
3ananue 1

1. Tlocrpoiite rpaduk yHKINH, €CIIA U3BECTHHI €€ CBOWCTBA!

CBOHCTBO (PYHKIIMH
1. | O6nacts [—6; 6] [—5; 4] [—4; 4] [-5; 3]
oTpeIeTIeHuUs
O06J1acTh 3HAYEHHUS [—2;5] [0; 6] [—3;6] [0; 5]
2. | Touku niepeceveHust
rpaduka:
a) ¢ ocbro OX
A(-4,0) 0(0;0) A(-4,0) A(3;0)
B(-2;0) B(-1;0)
0) ¢ ocsio Oy C (2,5;0)
C (0;2,5) D(0;-2) B(0:4,5)
3. | [IpomexyTkun
3HAKOIIOCTOSIHCTBA:
a)f (x) >0 [—6;—4) [—5;-0) (=4 -1) [-5;3)
(—2; 6] (0; 4] (2,5;4)
0) f(x) <0 (—4;-2) _ (-1;2,5) _
4. | IIpomexyTku
a)BO3pACTaHUsI [—3;1] [-5; 2] [—4; —2] [—3;1]
[4; 6] [0; 4] [1; 4]
0)yObIBaHMs [—6; —3] [—2; 0] [—2;1] [—5; —3]
[1;4] [1;3]
5. | Touku MakcuMyMma, 1,f(1)=3 2f(=2)=2 |-2f(-2)=2 |1, f(1)=5
MaKCUMyM (QYHKIIUU




Touku MUHUMYMa,
MHHAMYM (QYHKIHH 0, 1,f(1)=-3
-3, -3,
4,
6. | JlomosHUTEIbHBIC f(—6) =3 f(=5)=10,5 f(4) =6 f(=5)=3
TOYKH TpaduKa f(6) =5 f(4) =6

3 3aganus 3 ypoBHs
3amanue 1 Uccnenylite u moctporte rpadguku GyHKIui

1 y=x*+4x?

2. y=x3+x
x+1

3. y—;

Tema 4.3 Crenens ¢ palOHAJIbHBIM IIOKA3aTCJICM K JICKIIUH «KOpeHB n-oi CTCIICHH, CBOMCTBa

paaMKaNoB, IpaBUiia CPABHEHUS KOPHE»

1 3apanus lypoBHs
3ananue 1 Beruucnure

1. V16-625
V32243
V8 -343
40,0001 - 16
Y160 - 625
V24-9

35

N ook w0DN

2 3aganus 2 ypoBHs
3ananue 1 Haﬁnme 3HA4YEHHE YHCIIOBOTO BBIPAKEHUS

e
100000000
2. 1 - 4 5 - 5
\’ 288
5 243 3 17
3. \/_ m - _4 ;

4
415
4, ’3— 1— 15

3 3aganus 3 ypoBHs
3amanne 1 Halimute 3HaUeHNUE BRIpOKCHUS

1. Y10 +v73- V10 —V73
2. Y9—+65-19+65




2

3
(4+V17)
St V17

4. J3-V5-v3++5

Tema 4.9 [IpeoOpa3oBanue BeIpaXXCHHUH, COAEPIKAIMNX CTEIICHU U JIOTapU(PMBbI K JICKITUN
«CrerneHb ¢ IEHCTBUTEIBHBIM MOKA3aTEIEM»

1 3apanus lypoBHus
3amanne 1 HalimuTe 3HaUeHNUE BBIPpAKCHUS

36.15°°
1. 5
36°
2 6/
76,2
3. 49%°
8410 78
0,24 -10°
0,6-10% "

o

2 3aganus 2 ypoBHs
3aganue 1 Halinurte 3HaueHUE BBIPAKCHUS

11\ 3
(52.5?;)
6
1 Vs

5 4511100448

' | Ly 3
e
3. 0

6\/3 ,5\/5
30V6-2

) 401 . 4-11
5, 1010

3 3aganus 3 ypoBHs
3aganue 1: BolYMCIUTh 3HAYEHHUE BBIPAKECHUS:

e}t
log 5 (V3)

log; {90)-log, (18)-log, (4) - log, (7)

2.
(1{}5_1; 16 ) (1{}5_1; 36 )
3 2 i




Tema 5.9 [TpaBusia BIUHUCICHUS TPOU3BOAHBIX K JIEKIHH «II[pOoU3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUI»

1 3apanus lypoBHsi
3ananue 1 Berancnure nponsBoaHbIe (PyHKITHIA

1. f(X)=x*+2x"+4
2. f(x)=2x"+x*+10
2 3 6

3 f(X)=—+—+=
) x x* 7

1 2 4
4, fT(X)=—+—+—
) x x5

5. f(X) =2Vx+4x°

2 3aganus 2 ypoBHs
3ananue 1 Beruncnute npousBoaHble PyHKINN

Df(X)=x(x+2)
2)f(X) = (x+5)(X* +7)

2

4)f(x):)’%;

5)f(X) =(x+4)x
6) f (X) = (x+5)(x* -7)

7)f(x):x—j:8
8)f(x)=;‘T_f’1

3 3aganus 3 ypoBHs
3aganue 1

1) f(X) =cosbx



. X
2) f(x) :35|n§

3) f(X) = (8x+4)°

2
A)f(x)= m
_3 1
5)f(X)=(3—2X) “rm

6)f (x) = Zsin(SX—%)

Tema 5.23 [IpumeHenue NPOU3BOAHBIX K UCCIETOBAHUIO (DYHKIMIA U IIOCTPOCHUIO TPapUKOB K
aexkuu «O01as cxema Ucciie0BaHus (PyHKIIUN

1 3apanus lypoBHus
3aganue 1. Haiitu npoMexyTKu Bo3pacTaHus U yObIBaHUs (DyHKIIUH

y=x>—2x+3

y=(X-2)%- (x+ 4)°

y=Xx-6x+8

y= 22X+ 4x¥/3 - Y xt
y=5-6x7-4x3 - % x*

2 3aganus 2 ypoBHs

3aganue 1 HailiTi TOYKM MakCHMyma 1 MUHHUMYyMa (QYHKIHH

agrwpNPRE

y=x3+ 3/x
y=—48/x-x3
fx)=x2-4

y= (X +3x)/ (x+ 4)
y= 6+ 12x- X}

a s~ wbdE

3 3aganus 3 ypoBHs
3ananue 1 MccnenoBaTh PyHKIUIO M TOCTPOUTH €€ rpaduk

1. f(x) = 3x°-5x3
2. f(x)=x*-2¢¢+ 3
3. y= 9+ 3%

Tema 7.3 Pemenue norapuMuyueckux ypaBHEHHM

1 3ananus lypoBHs
3amanue 1. Haiitn X, eciiy U3BECTHO, YTO

1. logy, X= 4IogOV13—§IogOV1 27-2log,, 6
2. log,, x= 2log,,6—0,5l0g,,100+ 3log,, /20

1 2
3. lgx==Iga+ -lgd-Ilgb-lgc,
g 3 g 3 g g g



3aganue 2 BeruuciauTs
3log, 3—log, 27
log, 3+log, 9
3lg4+1g0,5
lg7-Igl4

log, 45+ Iog4:1))

log, 75+1log, 3
log, 2—log 4
log;16—1og; 0,5

2 3aganus 2 ypoBHs
3ananue 1 Pemmre ypaBHEHHs

1 %logz(x —4)+ %logz(Zx —1) = log,3
2. lg(3x%+12x +19) —lg(3x + 4)=1
3. log?x+log,Vx —1,5=0
3 3ananus 3 ypoBHA
3ananue 1 Pemmre ypaBHeHUs

log,, ,(3x+1) =2

2X2 + 5logsx — 25|095\/E
log,, ;4,5x=2

3x? +0,5%%°% =36% %

AWM

Tema 7.6 Penenne nokazareiabHbIX HEPABEHCTB

1 3apanus lypoBHs

3ananue 1. Pemute HEpaBeHCTBA
1. 4572 < 0,25

2. 0,4%**1<0,16

3. 0,37+%*1 > 0,027

4. 327% <27

2 3aganus 2 ypoBHs
3ananue 1 Pemmre HepaBeHCTBa

2x2 > (E)Zx—?;
2

(L)ZX < (\/g)x2+3,75

25

)7 - () >+

3%+2 4 3571 < 28

A0 dpoE

3 3aganust 3 ypoBHS
3amanne 1 Pemure HepaBeHCTBA

1. 4¥-2Xt1_8>0

2(9“4—103*+3<0



1 X
3 () -5-6%-6<0

36
Tema 11.2 Ilnomans 60KOBOH M TTOJIHON MOBEPXHOCTH MPU3MBI, ITapajuIeiieuIena, kyoa
K ek «JIByrpannsie yrisl. [Ipusma, ee anements. [lapamienenunen. Ky6. Ceuenus
IPU3MBD»

1 3apanus lypoBHsi
3ananue 1 YeMy paBHa IUIOIIA/1b OCHOBAHUS IPABUIIBHOM YETHIPEXYTOIBHOM IPU3MBI,

€CJIM CTOPOHA OCHOBAHUS paBHA Scm?
3ananue 2 YeMy paBHa HOIHAs OBEPXHOCTh Ky0a €CIIH IUIOMAAb OCHOBAHHs PaBHA 4 CM?
3ananue 3 Haiiaure 1oJiHy10 OBEPXHOCTh NPAaBUILHONW TPEYTOJIbHON IIPU3MBI, €CIIN

CTOPOHA OCHOBAHMS paBHA 2v/3CM, a BHICOTA IPU3MBI PaBHA 4cM?

2 3ananus 2 ypoBHH

3ananue 1 Haiinure nogHyro MOBEPXHOCTh NPAaBUIbLHON YETHIPEXYTOJbHON MUPaMU/IbI,
€CJIM CTOPOHA OCHOBaHHUS paBHA 3CM, a BhIcOTa O0KOBO#H rpanu 10cm?

3amanue 2 B npsMoyTroiabsHOM Mapaliiesienueie CTOPOHbI OCHOBaHUSI paBHbBI 12 cM U 5
cM. /lnaronans mapassenenumesa o0pasyeT ¢ MI0CKOCThI0 OCHOBaHUA yroi B 45°. Haiiaute
O00KOBOE pedpO mapaienenuneaa

3 3ananus 3 ypoBHA

3apanue 1.0OcHOBaHUE NPSIMON MPU3MbI — TPEYTOJBHUK CO CTOPOHAMH 5 CM U 3 CM U YIJIOM B
120° mexnay wumu. Haumbonbimias w3 miomianei OOKOBBIX TpaHel paBHa 35 cm2. Haiigute
IUI0MIa/1b OOKOBOW MOBEPXHOCTH MPU3MBI.

3ananue 2 CTOpOHBI OCHOBAHUS MPSMOTro Mapajuienenunesna paBHel 8§ cM u 15 cM u 00pasyroT
yroa B 60°. MeHbIas U3 1omaaei AuaroHaibHelx ceyenuil pasHa 130 cm2. Haligure nomans
MOBEPXHOCTH MapaljieNenunesa.

Tema 11.4 [Inomans OOKOBOW W TOJHOW TMOBEPXHOCTH NUpamMuibl K jekuuu «[lupamuna.
[IpaBunpHas nupamuja. YceuenHnas nupamua. Tetpasap CedeHus: nupaMuabh)

13ananus lypoBHs
3aganue 1

1. Cxonpko rpaHeil, OOKOBBIX pebep y M- YroJbHOM mHpamMuibl?

2. Kakoe HauMeHbllIe€ YUCIO TpaHEW MOXKET HMeTb nupamuja’?

3. BeicoTa mupamuapl paBHa 3 cM. YeMy paBHO pacCTOSIHUE OT

BEPIIMHBl NUPAMUIBl 10 IIOCKOCTU OCHOBAaHHUS ?

4. bokoBeie pebpa TpeyroinpHOW mupamuibl 7cm, 12cm, Scm. OnHO W3 HHUX
NEPNEHIUKYJSIPHO K IUIOCKOCTM OCHOBaHUsA. YeMy paBHa BbICOTa NHPAMUIBI.

2 3apanus 2 ypoBHs
3aganue 1 Jlana mpaBWibHAasi YETBIPEXYTOJbHAs MUpPaMUIa CO CTOPOHOW OCHOBAaHHS 2
CM U BbICOTOH OOKOBOM rpanu 6 cMm. Haiigute momanes OOKOBOM MOBEPXHOCTH
MUPAMU/IBI
3ananue 2. BeicoTa IpaBWIBHOM YETHIPEXYIOJbHOM NHMpaMUIbl 7CM, CTOpOHA
ocHoBanusi 8cMm. Omnpenenure OokoBoe pedpo.



3 3aganus 3 ypoBHA

3aganue 1 Berunciaute NojHy0 NOBEPXHOCTh MPABUIIBHON YETHIPEXYTOJIbHONU YCEUEHHOU
NUPaMUJIbI CO CTOPOHAMU OCHOBaHUS 7 M 9 cm, a G0KOBOE peOpo HAKIOHEHO K
MI0CKOCTH ocHOBaHus rox yriom 30°.

1. 3apanue 2 OcHOBaHMEM MUPAMUABI CIIY>)KUT IPSIMOYTOJIBHUK, JUTMHA CTOPOHBI KOTOPOTO

paBHa /5 cm, a nuHa ero quaroHanu 24 cm. Haiiaure nojiHyro NOBEpXHOCTh MMPAMUBbI,
eci Kaxioe ee 60KOBOe pe6po HAKIOHEHO K OCHOBAHHIO TTHPAMHIBI O/ yriioM 45°,

Tema 11.11 O6bem unuHApa K ek «umuaap u ero smeMenTol. CedeHus
HUATUHIPA

1 3apanus lypoBHus
3ananue 1 HaiiTu noiHyro MOBEpXHOCTh HMWJIMHJIPA, Y KOTOPOTo AuaMeTp ocHoBaHus 20,6
cMm u BeicoTta 30,5 cm
3ananue 2 OceBbIM CEYEHUEM LIMJIMHAPA SBISIETCS KBaJApaT, CTOPOHA KOTOPOTO
paBHa 7 MM. Beruncnure miomaabs 60KOBOM NOBEPXHOCTH LIMIMHIPA.
3ananue 3 Paguyc ocHOBaHMSI IIMJIMHJIpa paBeH 2M, Bbicota 3M. Hailitu auaronans
0CEBOr'0 CEYEHUSI.
3ananue 4 JlnuHa OKpYKHOCTH OCHOBaHHMSA IHIMHApa paBHa 1. [Inomans 60koBoi
HOBEPXHOCTH paBHa 2. Haliaure BrICOTY LHMIMHIpA.

2 3ananus 2 ypoBHH

3ananue 1 Jluaronanb 0ceBOro ceueHus HWIHHpa paBHa 48. YTroa Mex Iy 3Toi
JuaroHaibio U o6pasyromeii papen 30°. Haitnure paguyc mununapa.2

3aganue 2 JliimHA OKpYKHOCTM OCHOBaHMsS HIMIMHIApa paBHa 1. [lnomans GokoBoi
MOBEPXHOCTHU paBHa 2. HaliquTe BBICOTY IIMIIMHIPA.

3amanue 3 J[MaroHanb OCEBOTO CEUYECHHS IMJIMHJIPA HAKIOHEHA K MJIOCKOCTH OCHOBAHUS
non yriaoM 60° u paBHa 20 cM. Haiinure o0bemM mumuHIpa

3 3apanus 3 ypoBHS

3ananue 1 CBurIOBas TpyOa (MIoTHOCTH cBHHNA 11,4 T/cM®) ¢ TONMIIMHOM CTEHOK 4 MM
uMmeeT BHyTpeHHul nuamerp 13 mm. KakoBa macca TpyOsl, eciu ee aiauHa paBHa 25 m?

3ananue 2 Kakoe konnuecTBo HepTH (B TOHHAX) BMEIAET HWIMHAPUYECKas IUCTepHA
nuameTpa 18 M U BBICOTO# 7 M, eCH TIOTHOCTH HedyTh pasHa 0,85 T/cM3?

3ananue 3 Ha ckiag B MacTepCKOM MO MOUIMBY OJ€XK bl TOCTYIHII PYJIOH IPanoBOil
TKaHu B hopme muummHapa. [Ipu TpaHCcOpTUPOBKE ObLUT yTEPSIH TOBAPHBIN SIPIIBIK

C yKa3aHHeM JUIMHBI TKaHU B pylioHe. HeoOxomumMo onpenenuTs JUIMHY TKaHU B PYJIOHE.
[TponsBenu HEOOXOAMMBIC U3MEPEHMS, OTIPEACIIMIIN BEICOTY U AUAMETp pyJsioHa: 90cMm u
30cmM, TonmuHa TKanu 0,2¢M.



1. Kpurtepuu onieHUBaHUA:

O1eHKa «OTIIMYHO» BBICTABIISICTCS CTYICHTY

3a 100% mpaBUIIbHBIX OTBETOB;

O1eHKa «XOPOII0Y» BBICTABIISAETCS CTYJCHTY

3a 75 - 99% npaBUIBHBIX OTBETOB;

O1eHKa «yJJOBICTBOPUTEIBHOY» BHICTABIISICTCS CTYICHTY
3a 50 - 75% npaBUIBHBIX OTBETOB,;

O1eHKa «HEYIOBICTBOPUTEIILHOY» BBICTABISIECTCS CTYICHTY
3a meHee 50% mpaBUIIbHBIX OTBETOB.

CocraButelnb WBanosa 1.b.
«08» ampenss 2019r.



MHWHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPAIIANA

®DenepanbHOe OCYJapPCTBEHHOE AaBTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHUe BhICIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHNI ®EJIEPAJTGHBIA YHUBEPCUTET»
HHeTuTyT cepBuca, Typu3Ma u qu3aiiHa (puauan) CKO®Y B r. lIaturopcke
Konnemxk uHcTHTYTa cepBHca, Typu3Ma U Au3aiiHa (puauan) CKDY B r. [Iaturopcke

YTBEPXKIALIO:
IIpencenarens [THK
K.A. Jlanunosa

«08» ampenst 2019.

Tembl pedepaToB

o JUCHUILIMHE MaTemaTuka

Tema 1.1 Llenbie u pauronansHbie uncia. JleiictBuTenbHbIe yncia. [eficTBus Han
palLMOHATIBHBIMU YU CIIAMHU.

Jenenune MHOTOWIEHOB ¢ ocTatkoM. Anroput™ EBkimaa
[TpubnmxeHHOe 3HaUYCHNE BETUYUHBI U MOTPEITHOCTH TPUOTHKEHUI
AOBCOII0THAs OTPELIHOCTh U3MEPEHUS

OTHOCUTENBHAS TOTPEITHOCTD U3MEPECHUS

hpwbdE

Tema 2.2 OcCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA

1. TIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (DYHKIINN Yepe3 TAHT€HC OJIOBUHHOIO
aprymeHra

2. TlpeobOpa3oBanue BeipaxkeHus acost+bsint k Bumxy Asin(t+a)

3. TIpeobpazoBaHne CyMMBI TPUTOHOMETPUIECKUX (PYHKITHI Yepe3 TAHTeHC TTOJIOBUHHOTO
aprymeHra

Tema 3.1 O6sacTb onpeesieHuss © MHOXKECTBO 3HaUeHU: rpaduk PyHKIUU, TOCTPOSCHUE
rpadukoB QyHKINU

1. Tlpumepsl HyHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX TPOIIECCaX U SBICHUIX
2. OOnacTtp onpeneneHus: 00paTHON GYHKIUU
3. OO6nactb 3HaYeHUsT 00paTHOW (HYHKIIMU

Tema 3.4 lccnenosanue pynkuuii. [loctpoenue rpagpukoB GpyHKIUN
1. OGpatHble pyHKIMH
2. T'padux oOpaTHO#H QyHKIIUU
3. UccnenoBanue pyHKITHiA
Tema 3.9 O6paTHbie TpUroHOMETpUYECKUE QYHKITUU
1. IIpeoGpa3oBaHue BbIpaKE€HUH, copepKalluX 0OpaTHbIE TPUTOHOMETpUUYECKHEe QYyHKIIUN

2. CaoiicTBa u rpaduku QyHKIMHA Yy = arcsinx,y = arccosx
3. CgoiicTBa u rpaduku QyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpenenenue nepBooOpazHo. Tpu nmpaBuiia HAXOXKIEHUS TEPBOOOPAZHBIX.

1. Omnpenenenue nepBooOpa3HON
2. Tpu nmpaBuia HAXOKICHHS IIEPBOOOPAZHBIX
3. Brruuncenue onpeaeIeHHOT0 HHTETpaja



Tema 6.3 Nnterpan. Teopema HetoTona-Jleitoaua

1. dopmyna HeroTona-JIeliOnuma
2. Brpruucrenue myTH, IpOMICHHOTO TOYKOM
3. JlnvHA AyTH TUIOCKOW KPHBON

Tema 6.4 [IpumeHeHne UHTErpajia K BBIYUCICHHUIO (PU3UUYCCKUX BEIMYHMH U TIJIOMAEH

1. Beruucnenue paboThI CHIIBI

2. Bpruucnenue paboThl, MPOU3BOAUMOMN MPHU MOTHATHH IPy3a

3. Brluncnenue cuibl JaBJICHUS ) KUJKOCTH

Tema 12.1 OcHoBHBIE OHATHS U onpeeneHns. CIoKeHNe U BBIYMTaHUE BEKTOPOB.

VYMHOXEHHE BCKTOpa Ha YHUCJIO

1. OcHOBHBIC OHATHS U OTPECIICHUS
2. Jlnuna BekTopa. PaccTosiHue Mexay IByMsi TOUKaMU
3. VYrubl, 00pa3yeMbie BEKTOPOM C OCIMU KOOPJIUHAT

Tema 12.2 HpHMoerHBHaﬂ CUCTCMa KOOpAMUHAT. Paznoxenue BCKTOpa I10 KOOPAHUHATHBIM OCIAM

1. TIpeoGpazoBaHue MPSIMOYTOIbHBIX KOOPIUHAT
2. PaznoxeHue BEKTOpa 10 KOOPAUHATHBIM OCSIM
3. TlonsipHble KOOPIUHATHI

Tema 12.3 JleiicTBUSI C BEKTOpaMH, 33JITAHHBIMU KOOPAUHATAMH

1. I[eJ'IGHI/Ie OTPE3Ka B IAHHOM OTHOIICHUHA

2. YpaBHEHHUE IPSAMOMH, MPOXOIAIICH Yepe3 1Be JaHHbIC TOUYKH

3. Ilepeceuenue AByX MpsSMBIX
Tema 12.4 CxansipHOE NPOU3BEACHHUE IBYX BEKTOPOB
1. VYcrnoBue neprneHIuKyIIPHOCTH ABYX MPSIMBIX

2. YcroBHe napamiesIbHOCTH IBYX MPSIMbIX
3. CkansipHoe NPOU3BEJCHHE IBYX BEKTOPOB

Tema 12.5 YpaBHeHUE OKpYKHOCTH, Chepsbl, INIOCKOCTH. BekTopHoe ypaBHEHHE NPIMOil 1

INJIOCKOCTH

1. YpaBHeHue npsmoit
2. YpaBHEHHUE IIOCKOCTH

3. BCKTOPHOC 3a1aHUC MIPAMBIX U IJIOCKOCTEHN B IIPOCTPAHCTBEC

Kpurepun oneHuBanus:

Ne  |Kpurepum oneHuBanus |«5» «» «3» «2»
/T
1 O6béM  BbmoaHeHHOH | Tema Tewma packpeita |Tema yactnuno |Tema He
paboTHI ITOJIHOCTBIO Ha 75 - 99% packpbITa Ha pacKpbITa
0
packpsita 100% 50 - 75%
2 Jlornueckas + Hesnauntensno |Hapymena OtcyrcTBYyeT
OCJICAOBATCIBHOCThD H HapyllIeHa
CBSI3aHHOCTh
MaTepuaia
3 [Tonnora u3noxenus |+ He Boiep:kana |He Beinepkana |He Beiaeprkana
COJIepKaHus




CoxpaHeHue OCHOBHOM |+ + HapyIIECHO OtcyrcTBYyeT
UJIeU 4epe3 BeCh

pedepar
Hcnonp3oBanne + + He nocrarouno |He
JIOTIOJIHUTEIIbHOMN UCIIOIb3YyETCs

JUTEepaTypsl (TIpu
[IOCTaHOBKE IMOL00HOI
3a/1a4un)

Odopmnenue + + Hanuuue Hannune
OTKJIOHEHUN OTKJIOHEHUN

OTtBeThI HA + + YactuuHoe OTCYyTCTBYIOT
JOTIOTHUTETIbHBIC
BOIPOCHI IO TEME

pedepara

CocraBureinb HBanosa I.b.
«08y» ampenst 2019.




MWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJNEPALIAN
®DenepabHOE OCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTe/ibHOE yUpeKIeHUe BbICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHNI ®EJIEPAJTGHBIA YHUBEPCUTET»

HHeTuTyT cepBHca, Typu3Ma u Au3aitHa (puauan) CKOY B r. IIsturopcke
Koanem:xk uHCTUTYTa cepBuca, Typu3Ma U qu3aiina (puiauan) CKOY B r. llsturopcke

YTBEPXKIAIO:
[Ipencenarens [THK
K.A. Jlanunosa

« 08 » anpens 2019 .

@doH TECTOBBIX 3aJaHUH
110 AUCILIUITJIINHEC MaTeMaTI/IKa

TecThl I ITIPOBCPKH OCTATOYHBIX 3HaHUM
Bapuant-1

2
1.Halinure 3HaueHue BeipakeHus 10 - (%) —12-%

1)-2;

2) 5;

3)1,5;

4) 8

2.Uemy paBHO BBIpaxkeHue Sin’ « -1

1)cos’ a;

2)-sin®a;

3)-cos® a;

4)tg o .

3. Pemmre ypaBuenue X° —3X—4=0. B oTseTe ykaxkure 60J1bIIHil 13 KopHeii
13

2) 4,

3) -5;

4) -1

4. Haitnute 3Ha4eHUs BBIPAKECHUS 3216 125

1) 30;



2) 25;
3) 81;

4) 8.

1 2
5. IlpencraBbTe BhIpaXKEHUE a° * g° B BUJIE CTEIICHU C OCHOBAHUEM a

1)a?;
2) a;
SR
a
4)a’
6. Pemite TpUroHOMETpHYECKOE ypaBHeHHe SINX =1

1) %+2Hn,ne2;

2) I+IIn,ne Z;

3) —37H+Hn,nez;

4) %+2Hn,neZ

7. quy paBHA IuaroHajib MMPAMOYTOJBHOT'O IapaJuICIICIuIeaa, €CJin €ro U3MCPECHUS PABHBI 3,
11,57

1) 47 ;

2) V137 ;

3) J88;

4) 155

8. Uemy paBeH 00beM MPaBUIHHON YETHIPEXYTOIBHON MPU3MBI, €CJIM CTOPOHA OCHOBAHUS paBHA
4cMm, a BeIcoTa OOKOBOI rpaHu §cM.

1) 156;

2) 38;

3) 144,

4) 128.

9. Yemy paBHa nponsBonHas pynkmuu f (X) = x* +5x% +1



1) 4x3 +15x2;

2) 3x? +15x;

3) x* +15x?;

4) 12x° +8x°.

10. Pemnte ypaBHEHuUeE: x+4=4
1) 4;

2) 3;

3) 12;

4) 3.

11. Ha xner4aroii Oymare ¢ pazmepom KieTku 1X1 n300paxEn mapamienorpaMm.
HaiinuTe ero miomanip.

1) 16;

2) 32;

3) 14;

49

11 __\1

X+2
12. Pemmure ypaBHenue 3 =9

1) 0;
2) 3;
3) 1,

4) 3

13. Pemute ypaBuenue log, (x—3) =1
1 -4

2) 2;



3) 3;
4)6

14. Haitnute 3Ha4eHUs BbIPAXKECHUS %
14
2) 8;
3) 2;
4)1

o | 10
15. Hailigvre 3HaUeHUs BEIpaXKeHus 2 %

1) 10;
2) 4,
3) 8;
4)0

Bapuant-2

2
1.Haiinute 3HaueHue BeipaxeHus 12 - (%) -5. }

1) -4,

1
2) -3,
)73

3)1,6;

40

2.Yemy paBHO BBIpaxkeHHe c0S” a -1
1)sin®a;

2tg a

3) -cos® a ;

4)-sin’a;

3. Pemmre ypaBuenue X° —3x—10=0. B oTBeTe yKkaxkute GONbIIHiT 13 KOpHEH

17,



2) -8;

3) -10;

4) 5

4. HaiinguTe 3Ha4Y€HUs BBIPAXKECHUS W
1) 0,3;

2) 0,03;

3) 0,027,

4) 3.

1 6

5. IlpencraBbTe BhIpakeHHE a® - @ ° B BHJIE CTEIIEHH C OCHOBAHHEM a
1.
1) a;
7
2) a®;
1
3) —;
a
4) a®

6. Pemnte TpuroHomerpudeckoe ypaBuenue cosx =0
1) 1 +2[In,ne Z;

2
2) [1+2[In,ne Z;

3) %+Hn,nez;

4) %+Hn,neZ

7. UeMy paBHa JIHaroHa b MPSIMOYTOJEHOTO MapauiesIeIuIie][a €ClIu ero H3MEpeHus paBHa 2, 4,
5 cMm.?

1) 40;
2) 11;
3) V32;
4) J45

8. Uemy paBeH 00beM MPaBUIIbHON YETHIPEXYTOIBHON MPU3MBIL, €CJIM CTOPOHA OCHOBAHUS PaBHA



6 cM, a BbIcOTa OOKOBOM TpaHU 5 CM.
1) 180;
2) 381,
3) 122;
4) 197.
9. Yemy paBHa nponsBonHas pynkmmu f (X) = x° +2x° +4
1) xX*+x;
2) 3x® +10x*;
3) x* +4x3;
4) 24x° +18x°.
10. Pemute ypaBHEHHUE: Jx+5=2
1) 3
2) 2;
3) 4;
4) -1.
11. HaiinuTe muoma s NpsSMOYToJbHOTO TPEYTOJIbHUKA, €CIIU €r0 KaTeThl paBHbI 8, 6 cM
1) 14,
2) 25;
3) 24;

4) 13

X+3
12. Pemmure ypaBHeHue 2 =8

1 1,
2) -2,
3) 0;
4) 3

13. Pemute ypaBuenue l0g, (X+5) =1

1) 2



2) -3;

3) 4;

4)

N~

14. Haitgute 3Ha4eHUs BbIPAXKECHUS

1) 4
2) 2;
3)9;
4) 3

o | 2
15. Haiiaure 3HaueHus BbIpaxeHns 3 °%%°

1) 20;
2) 3;
3T

4)0

Bapuant-3

1)’ 1)
1.HaiiguTe 3HaueHue BbIpakeHUs § - (Ej -4. (EJ

1)-3;
2) 1,
3) 4

4)0

2.UeMy paBHO BBIpaxkeHne 2-c0S° « - Sin“«a |
D1
2) 2;
3)0;

4) -1;



3. Pemmure ypaBuenue X° +14x+49=0.

1) 8§;

2) -7,

3) -4,

4)1

4. HaiinguTe 3HaU€HUS BBIPAXKECHUS m
1) 0,3;

2) 0,03;

3) 0,027,

4) 2.

7 2

5. IlpencraBbTe BhIpaxkeHue a® : a* B BUjIE CTEIICHU C OCHOBAHHEM a

X
N
NI~

6. Pemmute TpuroHoMeTpuyeckoe ypaBHeHue cosx =1
1) 1 +IIn,ne Z;

6
2) 2Iln,ne Z;

3) %H‘In,nez;

4)%+2Hn,ne2

7. UeMy paBeH 00BbeM NMPSMOYTOJIBHOTO MapalljiesienuIesia, eciid ero u3MepeHus paBHa 2, 5, 6
cMm.?

1) 48cm’;



2) 33cen’;

3) 60 ca®;

4) 56 cm®

8. UeMy paBHa auaroHaib KyOa eciii ero peopo paBHO 3 cm?
1) 24/3;

2) 3+/5;

3) 12,

4) 3+/3.

9. Uemy paBHa nipoussoaHas Gynkmmu f (X) = 3x° + 4x
1) 6x+4;

2) X* +2x;

3) x+x°;

4) 4x+8x°.

10. Pemmure ypaBHeHume: v X—4 =1
11
2) 5;
37

4) 10,

11. Yemy paBHa ruionjaab IpsiMOYrOJIBHOTO TPEYTOJIBHUKA C KATETaMHU 3 CM, 4 ¢M
1) 6;

2) 10;

3)7;

4) 23

12. Pemure ypasHenue 4 °'=16

1) 0,2



2) -1,
3) 0,5;

4) 6

13. Pente ypaBHenue log, (x—1) =1
1) 5;

2) 8;

3) 10;

4)6

14. HaliquTe 3HaY€HUS BBIPAXKCHUS —\/3(;_2\/5
1) 10;

2) 8;

3) 6;

4) 12

15. HaitnuTe 3HaueHns BEIpaxkeHus 4 '°%°
1)0;

2) 16;

3) 5;

4) 7

Bapuant-4

1.HaiiguTe 3HaueHUE BBIpAXKECHUS 0,2°-250-0,21:0,3
1)-3;

2) 1,7,

3) 4,

40



2.Yemy paBHO BbIpaxkeHue 3¢0S” @ +3sin° a ;

1).2;
2) 4,
3) 3;

4) 1

3. Pemure ypaBHeHue 4 x> +4x+1=0.
1) -2

1
2)-—,
)2

4
3-;
)5

4) -1

4. Haiiiute 3Ha4Y€HUS BbIpaKEHUS 36427
1) 8§;

2) 22;

3) 12;

4) 15.

1 4

3 :a® B BHUJE CTEIIEHHU C OCHOBAHUEM a

5. IlpencraBbTe BRIpAKEHUE A

7
1) a3,

2) a*;

6. Pemmre TpuroHOMeTpHYECKOE ypaBHeHHE SiN X =—1

1) IIn,ne Z;



2) -2[l+IIn,ne Z;

3) _%+2Hn,nez;

4) %+2Hn,neZ

7. Uemy paBeH 00beM Ky0a eciii ero pedpo paBHO 5 cM.?

1) 88cm®;

2) 125 em®;

3) 126 em®;

4) 300 cu®

8. Uemy paBeH 00beM MPSMOYTOIBHOIO MapajuieNienue1a, eciiu ero u3MepeHus passl 1,4,67
1) 21;

2) 56;

3) 34;

4) 24

9. Yemy paBHa nipomsBoaHas pyrkmun f (X) = 4x° +2x’ —100
1) 2x+4;

2) x* +6x°;

3) 3x+5x7;

4) 20x* +14x°.

10. Pemnte ypaBHEHHME: x+7=2
1) 0;
2) 4,
3) -3;

4) -5.



11. Yemy paBHa mioniaaps NpsMOYTroJIbHOTO TPEYTOJIbHHUKA, €CJIU €ro KaTeT paBeH 6 cM 1
runorenysa 10 cm.

1) 48;
2) 24;
3) 32,

4) 16

12. Pemure ypasnenue 5> %= 25
1) 2

1
2) -2,
)73

3) -,

wInN

1
4) 1=
)13

13. Pemute ypaBuenue 109, (2x+1) = 2
1)-1;

2) 4;

3) 12;

4) -4

14. HalimuTe 3Ha4Y€HUS BBIPAKCHUS %
1) 11;

2) 18;

37

4) 4

15. Haiiute 3HaYeHNS BRIpaXKEHHs 5 %

17,
2) 3;

3) 10;



4) 8

Bapuant-5

1.Haiinure 3Hauenne Beipaxenns 0,1°-110 —0,16:0,2
1) -0,69;

2) 1,8,

3) 0,04;

4) 0, 25

2.Yemy paBHO BbIpaxkeHue 4c0S” @ +4sin° a ;

1sg
2) 4;
3) 7,

4) 0;

3. Pemmre ypaBHenue X° —16X+64=0.

1)-2,7,
1

-

) 2

3) 8§,

4) -15

4. Haiiiute 3Ha4C€HUS BBIPAKEHUS m
1) 18;

2) 220;

3) 122;

4) 6.



Alo

2
5. [IpeacraBbpTe BhIpakeHHE (a 5] B BH/JIE CTEIIEHU C OCHOBAHUEM a

7
1) a®;

2) a*;

N
N
N

6. Pente Tpuronomerpuyeckoe ypasuerue sin X =0
1) IIn,ne Z;

2) -II+IIn,ne Z;

3) _%+Hn,nez;

4) %+2Hn,neZ

7. Uemy paBeH 00beM KyOa eciu ero pedpo paBHo 6 cM.?

1) 156 cem®;

2) 128 em®;

3) 343 cu®;

4) 216 cm®

8. UeMy paBeH 00BeM MPSMOYTOJIFHOTO MapajuIeNIeIUIeia, €CJIM ero u3MepeHus paBHbI 2,4,57
1) 29;

2) 40;

3) 56;

4) 48

9. Yemy paBHa npousBoaHas pynkmun f (X) = 2x° +15x* + 23
1) 2x° +15;

2) 16 x’ +30x;



3) 23x+15x*;

4) x" +4x°.

10. Pemute ypaBHEHHE: Jx+9=6
1) 10;

2) 14;

3) 27;

4) 15.

11. Yemy paBHa miomaab NpsMOYroJbHOTO TPEYTOJIbHUKA, €CIIU €0 KaTeT paBeH 3 CM U
TUIIOTEHY3a 5 CM.

1)8§;

2) 12;

3) 2;

4) 6

12. Pemure ypasuenue 5 *'=125
1) 6;

1
2) =
)3

3) 4
4) 1
13. Pemnte ypaBHenue log, (5x—1) =2
11,
2) 5;
3) 2

4) -314. Haitnure 3HaueHMsI BRIPAKCHUS ﬂ
Jo4 -2
11

2) 0,4,

3)3;

4)0,1



o logg
15. HaiiguTe 3Ha4YeHUS BBIpAXKCHHUS 6 4

1) 0,25;

2) 30;

3) 0,75;

4) 1

ITaJIOH 0TBETOB 10 MaTeMaTHKe:

B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1B |1 |3 2 1 2 1 4 4 1 3 1 1 4 1 1
2B |2 |4 4 1 2 3 4 1 2 4 3 3 2 4 1
3B | 4 1 2 4 1 2 3 4 1 2 1 3 1 4 3
4B |2 |3 2 3 3 3 2 4 4 3 2 4 2 3 1
5B |1 2 3 4 3 1 4 2 2 3 4 4 1 1 1

Kpurepun onenku:

«5» - 90 — 100% mpaBUIBHBIX OTBETOB;

«4» - 70 — 89% npaBUIIBHBIX OTBETOB;

«3» - 50 — 69% mpaBWIBHBIX OTBETOB;

«2» - me"ee 50% NpaBUIIbHBIX OTBETOB.

Kputepuu onieHKH peCcTaBICHHBIX TECTOBBIX 3aaHU:
«5» - 14 — 15 npaBUIIbHBIX OTBETOB;

«4» - 10 — 13 mpaBUIIbHBIX OTBETOB;

«3» - 8 — 9 mpaBUIIBHBIX OTBETOB;

«2» - MeHee 8 IMpaBHUIILHBIX OTBCTOB.

CocTaBUTENb NBaunosa U.b.

«08y» ampens 2019.




MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIAA
®DenepabHOE OCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTe/ibHOE yUpeKIeHUe BbICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHNI ®EJIEPAJTGHBIA YHUBEPCUTET»

HHeTuTyT cepBuca, Typu3Ma u au3aiiHa (puauan) CKOY B r. llsturopcke
Koanem:xk uHCTUTYTa cepBuUca, Typu3Ma U qu3aiiHa (puiauan) CKO®Y B r. Ilaturopcke

YTBEPXKIAIO:
[Ipencenarens [THK
K.A. Jlanunosa

« 08 » anpens 2019 .

TeMbl HHANBHUAYAJIBbHBIX IIPOCKTOB
10 AUCHUIIIINHE MaremaTuka

Pemenne nokasaresbHbIX HEPABEHCTB

Pemenne npocTermmx TPUrOHOMETPUIECKUX YPABHEHUN

IIponsBonHas CTENEHH.

Pemenune nokaszarenbHbIX YpaBHEHUN

Pemenne npoctenmmx TpPUroHOMETPUIECKUX HEPABEHCTB

[IponsBonHas KOpHSI.

[IpeoOpazoBanue rpagukoB QPyHKIUI

DKOJOrus U MaTEMATHKA.

DneMeHThl UCTOpHU3Ma B (POPMUPOBAHUU U ONPENICTICHUN MaTeMaTHUYECKON

TEPMHUHOJIOTHH.

10.2neMeHThI ICUXO0JIOTUN B MAaTEMaTUKE

11.Pemenue cUCTEM JIMHEWHBIX YPAaBHEHUI C TTIOMOIIBIO ONIpeAeuTeNei

12.Pemenue cucteM ypaBHeHHI MeTogoM Kpamepa, merogom ["aycca,
MaTPUYHBIM CITIOCOOOM.

13. CBoeobOpa3ue TOMOJOTHIECKIX MOJIEe B TCOPUU U TMPAKTUKE

14.CBs13b MAaTEMAaTHKU U XUMHH B PUPOJIHBIX MHOTOTPaHHUKAX -KPUCTAJIAX

15. CuMMeTpusi MHOTOTPAHHUKOB M CBOMCTBA KPUCTAJIIOB

16. [Icuxomorust 1 reoMeTpust

17. IlymikuH B 3epKajie MaTEMaTUKH

18.IIpuMeHeHne MPOU3BOIHOM K UCCICAOBAHHUIO (PYHKITHIA

19.Cnioco0sbl pelieHrs HeCTaHIAPTHBIX TPUTOHOMETPUYECKUX YPABHEHHIM

20. CrapuHHas pycckas cucteMa Mep

21. CtapuHHbIE €IMHUIBI JUTUHBI B IOCIOBULIAX U TOTOBOPKAX

22. CrapvHHBIE 337]a491 Ha IpOOHU

23.Crioco0sl pelieHus: CUCTEM JIMHEHHBIX YpaBHEHUN

24 TaHCTBEHHAsl SHEPreTUKA TUPAMU/T

25.ITpuMeHeHre MaTeMaTUYEeCKOTO arnmapaTa JUlsl perieHus 3a1ad no Gusrke

26. [Tpu3Haku nogo0ust TPEYroIbHUKOB

27. Ilpumenenue rpaduueckux METOAOB MPHU PEIICHUH TEKCTOBBIX 3a]1a4

28. [Tponopiuy. 3HayeHUE 30JI0TOTO CEUECHHUS JIJISl TPUPOAbI, ApXUTEKTYPbI,
UCKYCCTBa

29. [IponeHThI U KpeauT

©oo~NOUOA~WNE



30. Paccrosinne Mex Iy 3aMedaTeTbHBIMU TOYKAMHU B TPEYTOJIbHUKE

31. CummeTpust - OCHOBOIIOJIAT AN MPUHIIUT yCTPOHCTBA MUPa

32. CriocoObl perieHus 3a7a4 Ha IBHKEHUE Tel

33. TaiiHbI 30JI0TOTO CEUEHUS

34. Cdepa u map

35. Co3Be3nus u Mudsnl. CekpeTsl 3Be3HOr0 Heba

36. CiyyaiiHple BeTMYUHBI BOKPYT HAC U UX YUCIIOBBIE XapaKTEPUCTHKU

1. Kputepumu oneHUBaAHUSI:
Oyenka «Omauunoy.

— paboTa HOCHUT TPAKTUYECKUM  XapakTep, COJEPKUT TPaMOTHO
U3JI0KEHHY O TEOPETUYECKYIO 6azy, XapaKkTepu3yeTcs JIOTUYHBIM,
MOCJIEA0BATEIbHBIM HU3JI0’KEHUEM MaTepHhaia ¢ COOTBETCTBYIOIIMMH BBIBOJIAMH U
000CHOBAHHBIMU MPEAJIOKECHUSIMU;

— TIpH 3ammTe paboThl 00yYarOIMNCA MOKA3bIBAET JOCTATOYHO TIIyOOKHE
3HAHMS BOMPOCOB TEMbI, CBOOOJIHO ONEPUPYET JAaHHBIMH HCCIICIOBAHUSIMU, BHOCUT
00OCHOBaHHBIEC TPEJUIOKEHHUSI, BO BPEMsl BBICTYIUICHUS] HCIOJIb3YET HArJIsSJIHbIC
nocoOust (TabyuIlbl, CXeMbl, TpadUKH, AIEKTPOHHBIE MPE3EHTAIMU W T.JA.) WU
pa3AaTOYHbI MaTepUall, JIETKO OTBEYAET HA TOCTABJICHHBIE BOIIPOCHI.

Oyenxa «Xopouioy:

— HOCHT TMPaKTHYCCKHH XapakTep, COACPKHUT TPaMOTHO H3JIOKCHHYIO
TEOPETHUYECKYI0 0a3y, XapakTepusyercs MOCIEAOBaTENbHbIM  HM3JI0KEHUEM
MaTepuajia C COOTBETCTBYIOIIMMH BBIBOJAAMH, OJHAKO C HE  BIIOJHE
000CHOBaHHBIMH MPE/JIOKEHUSIMH,

— TIpU 3amuTe OOYyYaroluiics TIOKa3blBa€T 3HAHUSA BOMPOCOB TEMBI,
OTEpUPYET JaHHBIMH HCCIEIOBaHUS, BHOCHUT TMPEUIOKEHUS, BO BpeMs
BBICTYIUICHUS HCIIOJNB3YET HArJsAHbIE MOCOOMS (TaOJUIbl, CXEMBbI, TpauKu,
AJICKTPOHHBIE MPE3EHTAllMU U T.A.) WIM pa3daTOuHbId Marepual, 0e3 0COoObIX
3aTPyHCHHUI OTBEUYACT Ha TIOCTABIICHHBIE BOTIPOCHI.

Oyenka « YooenemseopumenvHoy.

— HOCHUT TPAKTUYECKHH XapakTep, COJEPXKUT TEOpEeTUUYEeCKyo 0a3y,
O0asupyercss Ha TMPAKTHUYECKOM MaTepuaje, HO OTJIMYAETCS IOBEPXHOCTHBIM
aHAJIM30M M HEJOCTATOYHO KPUTHUYECKUM pazbopoM, B HEW MPOCMATPUBACTCS
HEIOCJIEIOBATEILHOCTh M3JIOKEHUSI MaTepualia, MpeCcTaBlIeHbl HeOOOCHOBAHHBIE
MIPEIOKCHHS;

— HMEIOTCS 3aMEUaHMs IO COJIEPKAHUI0 PabOTH U 0OPMIICHUIO;

— TIpU 3alMTe OOYYarONmUHCS TPOSBISICT HEYBEPEHHOCTH, ITOKA3bIBACT
ciiaboe 3HaHUE BOIMPOCOB TEMBI, HE JAeT MOJHOTO, apTYMEHTUPOBAHHOTO OTBETA
Ha 3aJIaHHBIC BOTIPOCHI.

Oyenxa «Heyoosnemseopumenvroy:

— WHJUBHUYaJbHBIN IPOECKT HE 3aBEPIICH;
— K 3ammTe oOyYaromuiics He JOMyCKaeTCs.

CocrtaBureiab HNBanosa U.b.
« 08 » anpens 2019.



