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MUWHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHUSA POCCUICKOM ®EIEPAIIANA
DenepalibHOE TOCYIAPCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUpesKIeHHe BhICILEro 00pa3oBaHusi

ok w0 D

10.

ok N -

«CEBEPO-KABKA3CKUI ®EJEPAJILHBLINA YHUBEPCUTET»
saTuropcknii uHcTUTYT (puaunan) CKOY
Koannemxk IIaTuropekoro uacruryra (pumana) CKOY

YTBEP/XK/JAIO:
Hupexrop IIsturopckoro nucTuryra
(punman) CKOY
T.A. llle63yxoBa
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3amaHus K IK3aMeHy

1 Bapuanr

(x+1)(2x-5)

Pemnre HepaBeHCTBO <0

Pemmre ypapHenue 10 - 5¥71 4 5%+1 =7
T

Pemnre ypaBHeHue 2cos (E - x) =2

o A o .
Haiinute npn x=— - sHaucHme NPOM3BOMHON QyHKIMK f (x) = tgx — 2sinx
Haiinmure miomans GUrypsl, orpaHiY€HHON OChI0 abcIrce U TpaduKoM (yHKITTH
f(x) = 2x — x?
Haiigure nnomaab moiHo#M MOBEPXHOCTH Teja, MOTYYEHHOTO MU BpalEHUU
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA C KaTeTaMu 3 ¢M. B 4CM. BOKpPYT OOJIBIIEro Karera.
BricoTa mpaBuIbHOM MIECTUYTOILHOM TUpamMu bl paBHa 12 cM., a 6okoBoe pedbpo — 13
cM. HaiinuTe miomaas G0KOBOM MOBEPXHOCTH MUPAMUJIBI.
Pemmure HepaBencTBo log, (x? + 2x — 8) < 2

Haiigure Toukn MUHUMYyMa QYHKIUU Y = V3cos2x — sin2x + 2v/3x — 3
Pewure ypasuenue 2sin®x — 3sinx + 1 =0

2 Bapmuanrt

8x2-2x-2
Pemnre HepaBeHCTBO — = 0

Pemute ypaBuenue log,3 — log,(2 — 3x) = 2 — log,(4 — 3x)

Pemmre ypaBuenue 3tg2x — /3 = 0

Haiinure Touku skctpemyma pynxmunf (x) = 3x* — 4x3 + 2

Haiiaute miomans GUrypsl, OrpaHHueHHON OCHIO0 a0CIUCC U rpaduKOM DYHKIIUH
f(x) = —x? + 5x



6. Haiinute 06beM Tena, MOIYYSHHOTO MPH BPAIICHUH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
runoTeny3oi 10 cM 1 octpbiM yriom B 30° BOKpYr MeHbIIEro KaTeTa.

7. B mpaBUIBHOH YeTHIPEXYroiabHOM nupaMue anodema o0pasyer ¢ MI0CKOCTHIO
ocnosanus yron 30°. Ctopona ocHoBaHus mupaMubl pasHa 12 cm. Haitaure momans
MOBEPXHOCTHU MTHPAMH/IBL.

8. Pemmre Hepasenctso logi(x? — 6x +8) = —1
3

9. Haiimure Toukn MuanMyMa QyHKIME y = 2v/3cosx + 2sinx — 2x + 1
10. Pemute ypaBHeHuE 2¢05%x + 6sinx — 6 = 0

Kpurepun onenuBanus:

OneHka «OTJIIMYHO» BBICTABIISIETCS CTY/AEHTY, €CIM BEPHO U MPaBUIIbLHO O€3 IOMapoK ¢
MIOJIHBIM 000CHOBAaHUEM pelIeHUsI BhIOJTHEHB! 9-10 3ananuii.

OneHka «XOpoIll0» BBICTaBIISIETCS CTYJEHTY, €CJIM BEPHO U IPABUIIBHO C CChUIKaMHU Ha
HCIO0JIb3yeMble (DOPMYIIbI BBINOJIHEHBI 7-8 3aAaHUi

OneHka «y0BIETBOPUTEIHHO» BBICTABIISIETCS CTYIEHTY, €CJIM BEPHO U MPaBUIIBHO PELICHO
5-6 3a7aHNi1, BO3MOKHBI HEKOTOPbIE UCIIPABJICHUS IIPU PEIICHUH.

OneHka «Hey10BIETBOPUTEIBHOY» BBICTABIISIETCS CTYIACHTY, €CIIM HEBEPHO BHITIOJIHEHBI
Oonee 5 3agaHuil.

CocraBurens C.B. Ap3ymanssH

«

» 20 r.
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Bonpocsl 1i1s codecenoBaHus
10 JUCHUITIIMHE MaremaTtuka

Tema 1.2 Pemenue NMHEMHBIX YPABHEHNUN U HEPABEHCTB
Kakoe ypaBHeHue Ha3bIBaeTCs TUHEHHBIM

UTo Ha3bIBaeTCs] KOPHEM YpaBHEHUS

Kakue ypaBHeHUs Ha3bIBAIOTCSI PABHOCUIIbHBIMU
UTto Ha3bIBaeTCs pelieHreM HEpPaBeHCTBA

Kakue HepaBeHCTBa Ha3bIBAIOTCSI PABHOCUIIBHBIMU
[lepeunciuTh OCHOBHBIE CBOMCTBA HEPABEHCTB

ogagkrwnE

Tema 1.3 Pelrenne KkBaApaTH4HbIX YPABHEHUM U CUCTEM YpPaBHEHUH
Kakoe ypaBHeHune Ha3bIBaeTCs KBaJAPaTHBIM

Pemenue kBaipaTHbIX ypaBHEHUN

Henonnele kBagpaTHbIe ypaBHEHUS U METObI UX PEILICHUS
Pemenue cucteM ypaBHEHHI.

i N =

Tema 1.4 PelieHne KkBaApaTUYHbIX HEPABEHCTB

Kakoif mpoMexxyTok siBJII€TCs perieHueM HepaBeHeTBa, ecnu D < 0,a > 0
Kakoif mpoMexxyTok sIBJII€TCS perieHueM HepaBeHeTBa, ecnu D < 0,a <0
Kakoif mpoMexxyToK sIBJII€TCS pelieHueM HepaBeHeTBa, ecnu D > 0,a > 0
Kaxo#i mpoMexyTok siBIsieTcs perieHruemM HepaBeHeTBa, ecnu D > 0,a < 0
Kaxo# mpoMexxyTok siBisieTcs perieHruemM HepaBeHeTBa, ecnu D = 0,a < 0
Kaxo#i mpoMexyTok siBisieTcs perieHruemM HepaBeHeTBa, ecnu D = 0,a > 0

ok wdE

Tema 2.13 Ilpocreiilue TPUrOHOMETPHUECKHE HEPABEHCTBA
1. Pemenue TpUrOHOMETPUYECKUX HEPABEHCTB BUA SInx > a, sinx < a
2. PemeHue TpUroHOMETPUYECKUX HEPABEHCTB BHUJIA COSX > @, COSX < a
3. Pemenue TpuroHoMeTpUUECKUX HEPABEHCTB BUJA tgx > a,tgx < a

Tema 5.9 IIpaBuiia BeIUMCIEHNS IPOU3BOIHBIX

IIpousBosaHas anreOpandeckoit CyMMbl (DYHKITHI
[IpousBoaHas npousBeneHus ABYX (yHKIHIA
IIpounsBoaHas mpou3BeeHHs MOCTOSHHON Ha (QYHKIIUIO
IIpounsBogHast 4aCTHOTO

IIpousBoaHas creneHHON GpyHKINN

UYemy paBHbI mpou3Boanble oT pynkimit: f(X)=x>+2x°+4, f(x)=2x>+x*+10

2 3 6 1 2 4 X2
f(X):;-i'F-F?, f(X):;-f-F‘f-g' f(X):Z\/;+4X5 f(X):X(X—kl)’ f(X):

o akrwnE




Tema 5.10 IIpou3BoaHbIE TPUTOHOMETPUUYECKUX (PYHKITHIHA

arwd e

Yemy paBHA IPOU3BOIHAS OT PYHKIUH Sinx
Yemy paBHA MPOU3BOAHAS OT PYHKIUU COSX
Yemy paBHA IPOU3BOAHAS OT QYHKIUH tgXx

Uemy paBHA MPOU3BOIHAS OT GYHKIUHU Ctgx
Uemy paBHbI ipousBoanbie OoT ¢pyHkuii: f(X) =cosbx f(x) =tgdx f(x)=sin8x
’ ]

Tema 5.11 Brruncnenne npou3BOIHON CIIOKHON (HYHKIUU

1.
2.

3.

dopmyIia MPOU3BOIHOM CIOKHON PYHKIIMH

Yemy paBHbI IPoU3BOAHBIE OT Gyukimii: f (X) = %COS%, f(x) = (8x+4)5,

fx) =

_2
(3—4x)3

Tema 5.22 OOmias cxema uccine0BaHus QyHKIUH

agrwNE

Ob6nacTb onpeaeneHuss GyHKINUN

Jlatb onpenieneHre 4eTHOM 1 HeueTHON (PyHKIIMH

Kak nHaiiT Touku nepeceyeHus rpaguka ¢ 0CIMU KOOPAUHAT

Kak HaiiTu mpoMexyTKH BO3pacTaHUs U yObIBaHUS (PYyHKIIUU

Kakue Touky Ha3pIBatOTCS TOYKAMU SKCTPEMYyMa, TOUKaMH MaKCUMyMa U MUHUMYyMa.

Tema 7.3 Pemenne norapudmMuyeckux ypaBHeHUN

o o

Jate onpenenenue jorapudpma

OcHoBHbIE CBOICTBa Jorapudma

Kaxoit Bug umeet mpocreiiiee gorapu)MuIeckoe ypaBHEHHE
Kax naxomurcs O.[1.3. 17151 norapuMuyIecKoro ypaBHEHUS

Yemy paBeH kopeHb ypaBHeHHUs: logsx = 2,logg,x = —1,logex = — %, lgx =2

Tema 7.4 Pemenue norapuMudecKux HEPaBEHCTB

ourwnE

JaTte onpeneneHue jgoraprdma

OcHoBHBIE CBO¥CTBA jjorapudma

Kakoit B umeer npocreiiiee yjorapuMuyeckoe HEpaBeHCTBO

AJITOPUTM pelieHwst JorapupMHISCKIX HEPABCHCTB

Haiiti MmHOecTBa pemeHnii HepaBeHcTBa logsx > 2,logosx < —1,logy,x > —1,

lgx > 2

Tema 7.5 PelieHne noka3aTeabHbIX YpPaBHEHUM

1.
2.

. X — X — 1 x — X — 1 f—
3. Uemy paBeH KopeHb ypaBHeHus: 2* = 32,3 = 81, (E) =16, 5* = 625, (E) =

Kakoe ypaBHeHUe Ha3bIBaeTCs OKa3aTEIbHBIM

Paccka3zaTb 0 MeTo/1axX pelIeHHs oKa3aTeabHbIX YpaBHEHUN

Crnioco0 ypaBHUBaHUSI OCHOBaHUI

JlorapugmupoBanue obenx yacteil ypaBHeHus. [IpuMeHeHre 0CHOBHOTO
Jorapu(pMUUECKOro TOXKAECTBA

[IpeoOpa3oBaHue K KBaApaTHOMY YPaBHEHUIO

Crnoco6 rpynnupoBKU
* 1

Tema 7.6 Pemienue nokasaTtesbHbIX HEPABEHCTB
1. Kakoe HepaBEHCTBO HA3BIBAETCS MOKA3aTEIbHBIM
2. Ha xakom cBolicTBe (DYHKIIHM OCHOBAHO pElIeHUE MOKa3aTebHOTO HEPaBEHCTBA

X
3. Haiitu MHOXeCTBa pelieHnii HepaBeHCTBA0,2* < %, 3% < 27, G) <8,
X
4. 5%225,(3) <3
3 9

Tema 7.7 Pemenue cucreM ypaBHEHUU



Kaxkas cucrema Ha3pIBa€TCsl COBMECTHOMN

Kaxkas cucrema Ha3pIBaeTCs ONPENEICHHON

Kaxkue cucreMbl Ha3bIBAIOTCS. PABHOCUIIBHBIMU

Kak, He pemras cucTeMbl MOKHO OIIPENEIIUTD YUCIIO €€ peleHn

N =

Kpurepun oueHMBaHUA:
OueHky «5» CTyIEHT NOJIYYaeT, €CIu:

» TIOJIHO M3JIaraeT MaTepual, AaeT MPaBUIBHOE OTpe/elIeHNe OCHOBHBIX IMMOHSITHM;
» o0oOHapyXHBaeT IOHUMaHHE MaTepHralia, MOKET 000CHOBATh CBOM CYX/ICHUS, IPUMEHUTh
3HAHMS HA IPAKTHUKE, IPUBECTU HEOOXOIUMBIE IPUMEPHI;
» TIpaBWJIBHO OTBEUYAET HA JIOTIOJIHUTEIIFHBIE BOIIPOCHI TIPENOaBaTesl, UMEIOIINE IIEITBI0
BBIICHUTH CTEIIEHb IOHMMAHUS CTYJEHTOM JAHHOI'O MaTepuaa.
OuneHKy «4»CTyI€HT M0JIy4aeT, eCiu:

» JIOTyCKaeT HECYIIEeCTBEHHBIE OIIMOKHU PU OTBETE
» MOXEeT IPUMEHHUTh 3HAHU Ha TPAKTUKE, TPHUBECTH HEOOXOJMMBIE TIPHMEPHI;
» TPaBWIBHO OTBEYACT HA JOMOJHUTEIBHBIE BOIIPOCHI IMPETOIaBATEISI, UMEIOIIHUE IIEITHI0
BBISICHUTBH CTCIICHDb IOHWMMAaHWA CTYACHTOM JAaHHOT'O MaT€purajia.
OueHky «3»CTyIEHT MOJIy4YaeT, €CIIn:

» V3maraer marepual HEJJOCTATOYHO ITOJTHO, JOTYCKAeT HETOYHOCTH B OTIPE/ICIICHUH
MOHATHH WU GOPMYITHPOBKE MPaBUII
» 3arTpyaHseTcs IMPU OTBETAX HA BOIPOCHI MTPETIOIaBaTelIs.
OueHkKy «2» CTYyIeHT MOJIy4aeT, eCJIun:
» CTYIEHT UMEET pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS, HE YMEET BBIJICIISATh TJIAaBHOE H

BTOPOCTENEHHOE, JIOMYCKAeT OIINOKHU B ONpeeICHIE MOHATHH, HCKaXKaeT UX CMbICI,
OecropsI0YHO ¥ HEYBEPEHHO M3J1araeT MaTepuall, He MOXKET MPUMEHSTh 3HAHUS JIsI
pelIeHns MPaKTUYECKUX 3a/1ay; 3a MOJHOE He3HAHUE U HEMOHUMAaHue y4eOHOro
Marepuala Wid 0TKa3 OTBEYaTh.

CocraBureinb C.B. Ap3ymansn
«_» 20 1.
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KoMIuiekT 3aaHuil 1J11 KOHTPOJIbHOU
padoThI

10 JTUCHOUITIIMHC MaremaTtuka

Tema 1.3 Pemienne KBagpaTHYHbIX YPABHEHHI U CHCTEM YPaBHEHUI

1 Bapuanr
1.Pemure JinHeiiHOE YpaBHEHUE:
2) 3X_x+2_3x—2+x—1:1 6)1_6—2x:X_x+3
4 2 3 3 2

2. PemuTe cucremMy JHMHEHHBIX HEPABEHCTB:

4x -3 3x 5 —2X 5 2x
—+3>—+= > ,

2) { 6 2 8 ){
4x—3+x—5>x—1 4x -15 _42
8 5 2 3 3

3.Pemmnre cucreMy ypaBHeHUii:

2x-y 3x-2 1 1 5
5X_2 =7, — = , —+—:—,
{*< 6) x+y B){X y 6

1

3 4
4y =2
SX+dy =25 ox—4y =-18 2y —X =

4.Pemmnte KBaJpaTHOE ypaBHEHHeE:

5x2+9 4x*-9
+ =

3  B) X*+9x+20=0 Nx?-5=0
6 5

a) x> —x=0 6)

x(2x - 3) . (3x-1 (x+3)

_ -1
2 5 5

A)

5. Pemmre KBagpaTH4HOE HEPABEHCTBO:

a) X*—8x—-20<0  6) —x*—6x+27<0 B)2x*-13x+20>0



6. Pemnte rpadguveckn ypapuenne: X+1=(x-1)°

2 Bapuant
1.PemuTe JinHeiiHOEe ypaBHEHHE:
a)x+x_-3+x_+1:2X+5—3x 6)4—6_2)(+x:2x—i3
8 4 2 2

2.Pemure CUCTEMY JHMHEHHbIX HEPaABCHCTB:

5Xx —3>1+X, 7_6)(+10$8X+1—12,
2) 1L 2 o { 2 3
——3X<—=x-5 X+1 1
3 ——=2Xx-2=
2 2
3.Pemure cucreMy ypaBHeHHIA:
2Xx—-6 x-2
2x +3y =13, 3 2 =2y, 1_3211
0) B)Y Yy x 3
5X-y=7 3x—6
5 +==X X—2y=2

4.Peminte KBaJApaTHOE ypaBHEHHE:

3x?2—-11 74-2x°
+

a)x*-2=0 6)3x*+6x=8x>-9x B)
8 12

x(x—7)+x—4_g_1

AT 3 10

5. PemuuTe KBajpaTHYHOE HEPABEHCTBO:

a) 2x* —x+4<0 6)—-3x"+5x+2>0 B)2x* —4x+13>0

2
6. Pemmure rpadmuecku ypaBHenme: — =3X—1.
X

Tema 1.5. @®ynkuum: JuHeiiHas, oOpaTHas nponopunoHaabHocTb. [locTpoenue
KBaJApATHYHON pyHKIHMHU

| BapuaHnr.

IToctpoiiTe rpaduku MuHEHHON QYHKIMK U G0PATHON MPONOPLUUOHATBHOCTH (PYHKIIMMI:

lLy=3x+4
2.y=%x—1
3.y=5—4x

42y —4x =6

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



5. iz
6.y =— - +2

[ToctpoiiTe rpaduku KBagpaTHUHON HYHKIUU
1.y=8x?-6x+1

2.y=-X>+2x +3

3.y=x*+3x+8

4. y=x>-4X +4

Il Bapuanr.

[TocTpoiite rpaduxu muHeHONW GYHKIIMK 1 OOpAaTHON MPOMOPLIUOHATIBHOCTH
byHKINN

13x+4y =2
5 3
.y—zx
3y=;
4y=4+=
5.y=4x-5
6.y =3 2
y = 3%

[Toctpoiite rpadukn KBagpaTHIHON HYHKIIUH
1. y=x>—4x+3.

2. y=x2—6x+5.

3.y=—5x2+3x+2.

4, y=x(1—Xx).



KonTpoJbnblii cpe3 Ne 1 3a nepBblii cemecTp

1 BapuanT

1. Berumncauts: a) cos 780°;

0) sin 13—”
6 1

T
B)SiNa,ecmmcosS o= —— U T <A <—;
13 2

a
r) c0S E,ecnuCOSa=O,28H0<a<n;

sin 75° +sin 45°
sin 285°

T
e) 16 cos X €os 2x cos 4x cos 8X, ecnu x = 6 ;

sina  cos’a
cosa Sina

2. VapocTtuth BeIpaxkenue: a) c0S (o — ) — cos (o + B);
6) sin 915°cos B — sin B sin 645°;

. 1
xK) , €CIn SII’Ia—COSazE.

B) %sin (540° + B) sin (B + 810°);

r) Sin 3a. €os 2a. + sin 20, oS 3a. —C0S (27 — a);

sin(—a) + cos(z + )

1+2 cos(;[ - aj cos(—a)

A

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

T
3. Pemuthb ypaBHenue: a) C0S (1 + X) = sin o ;

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

1-sin o cosa

4. JTokazaTh TOXKIECTBO: Q)

1
6)cosda+1= Esin 4o (ctg o — tg );

1-2cos’ a
— =g a-cClg «.
SINn ¢ COS
2 BapMaHT
1. Beruucimts: a) sin 780°;
0) cos 13—7[
6 )

. T
B)COSOL,CCJ‘II/ISIn(Xz_g u 72'<a<7;

. . 3r
r)sin2a,ecm Sino= —— un<o<—;

5 2



sin 70° +sin 20°
c0s205°

T
e) 16 sin x sin 2x sin 4x sin 8x, ecmu x = E X

4sin 2a + 508 2a
,ecau ctga = —.

™ 25in 20— 3c0s 2a 3
2. Vapoctuth Beipaxkenue: a) Sin (o + B) + sin (a0 — B);
6) sin 605°cos B + sin B sin 835°;

B) %sin (405° + B) cos (B + 765°);

r) sin 4o, cos 3a. + sin 3a. €os 4a. —sin (6w — o);

sin (?’Z + aj +sin( 27 + «)
& 2c0s(—a )sin(—a) +1
sin 2a
“ 1+ cos2a

x) 4 sin 15° cos 15° sin 100°.
V4
3. Pemmmth ypaBHeHHe: a) Sin (7 + X) = COS (— Ej ;

6) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_ 1+cosa
l-cosa sin
0) (tg a + ctg a)(1 — cos 4a)) = 4 sin 2q;
1
B) ———————
tg a+cCtg

4. JTokazaTh TOXXJIECTBO: Q)

=Sin ¢ CoSx .

KonTpoabubiii cpe3 Ne 2 3a nepBblii cemecTp
1 BapuanT

1 Uccnenyiite pynkmmio f{x) = 3x% — 2|sinx| + x3-tgx Ha YETHOCTH (HEUETHOCTB).
3
2. lana ¢yukims g(x) = sin1,5x + 5cos i Haiimure: g(0); g(7n); g(-12n).

3. Haiinute o6nacTs onpenenenus GpyHKINNI:

Vx=12

a) y= VR

6) y=1log(6+x—x%)

4. Ioctpoiite rpaduku GyHKIHHA
a) y=logs(x—2)

1

6 y=(2) +1
B) y=sin(x—%)



Il Bapuanr.
1 Uccnenyiite ¢pynxmuio fix) = 3x|X| — 2sin®x + ctgx Ha YETHOCTH (HEYETHOCTS).

2
2. lana ¢ynkus g(x) = 3sin 3% cos2,5x . Haiiaure: g(0); g(—9n); 9(8n).

3.Haiinure o6macte onpeneneHust GyHKIHH
a) y= V5 —X
x2 -2
6) y = log 5(3x* — 5x + 2)
4. Iocrpoiite rpaduku GyHKIHI
a) y=Ilog,(x+1)
0) y=5*-2

B) y=cos(x+g)

KoHnTpoJsbHas padora 3a nepBblii ceMecTp

1 BapuanT
Ynpocrure BhIpakeHue

1.(sin x +cosx)* —1

2
2.(0032 x(% — xj + sin 2(377[ — XD —sin?x

sin % x +sin ? xcos? x

3 = 2 2
SIN~ XCOS™ X
IIpeoOpa3yiiTe BbIpa:keHue:
1 (a+2 __a n 2 ) Na—v2
) v2a V2a+2 = a-+2a a+2
101
c-1 c2+4cs 1
2. =31 1 c++1
c4+c2  c2+1
3 lg8+1g18
' 2lg2+1g3

Pemure ypaBHeHue

1.vVx2+2x+10=2x—-1

T T
2.cos(z+x) +cos(z—x) =1
3.0 2x2—16x—37,5:5\/§
4.logzVx — 5+ logsVv2x — 3=1



2 BapHAHT

Ynpocrure BbipaxkeHue

1.(cos2x +1)g®x —1

ct [372 — xj
1+ ctg?(— x) A2
2. -
tg?(x—xz)  ctg(z +x)

sin 3 x cos x + cos® xsin x

cos® X
IIpeoOpa3yiiTe BbIpa:keHue:

1.(a\/5+b\/5 _ m) (\/E+\/3)2

3

va+vb a+b
1 1\3 3 3
1 <a2—b2> +2a2+bz
2 3(ab)2—-3b
. ! 3 3
a=b az+bz
3lg2+3lg5
"1g13-1g130

Pemmnte ypaBHeHnue

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

1

162
4.%lg(2x -1)=1-1gvx -9

3. 2x?-6x+05—

KonTpoabhblii cpe3 Ne 1 3a BTopoii cemecTp

| — Bapuant
1.BbIuuciiuTe Mpou3BOAHYIO:

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

1 2 3
2.f(X)=;+X—2—F

3.f(x) = (8x—10)’
X
4.f(x) = cosg

1

5f(X):m

2.Haiinute KOOpIMHATHI TOYEK KacaHusl, B KOTOPBIX KacaTeJIbHbIE K TpapuKy GYyHKIUU Y =
2x% + x + 4 uMeroT yrioBoi Ko3(pUIHMENT, paBHbIHA 1



3.CocraBbTe ypaBHEHHE KacaTelbHON K rpaduky QyHkimun y = 3x% — 4x — 2 B TouKe C
abcruccoit x, = —1

4 MatepuaibHas TOYKa ABMKETCS MPAMOJMHEIHO 110 3akony x(t) = t3 — 27t. Haiimure
YCKOPEHHE TOYKH B MOMEHT BpeMeHHu t = 2 C.

5. Haiigure oOmmii BuA nepBOOOpa3HBIX sl (PYHKIHH:
1.f(x) =3x+5x> +6x° -2
2.000= 2+ 2 Jx
X X
3.f(x) = (5x -3y

. T
4.f(x) =sin (ZX - ZJ

2

5f(X):m

6.BerarciuTe HHTETPaIbL:

1
1.Ix3dx
e

V4

4
5 dx

2
1 C0S” X
2

3. (L+2x)x

Il — Bapuant

1.Berancnure MMPOU3BOAHYIO:

1. (x) = 3x* +6x* +8x +100
2ipy-ta2 3
X x> X
3.f(x) = (4x-5)°
4.1 (x) =sin 10x
1

(1-2x)*

2.Haiinute KOOpIMHATHI TOYEK KacaHusl, B KOTOPBIX KacaTeJIbHbIE K TpapuKy GYHKIUU Y =
x2 + 2x — 1 uMeroT yriuoBoi ko3)QUIUEHT, paBHBbIA 2

3.CocraBbTe ypaBHEHHE KacaTelbHON K rpaduky Qynkiun y = 2x% — 5x + 1 B Touke ¢
adcIuccon x, = 2

5.F(x) =



4 MatepuaibHas TOYKa JABMKETCS MPAMOIMHERHO 110 3aKkoHy x(t) = 8t? — 2t3. Haiinure
YCKOpEHHE TOUKHM B MOMEHT BpeMeHH t = 1 ¢

5.Haiinute 00Ommii Buj nepBooOpa3HbIX Al (GYHKIIUH:
1.f(x) =6x+3x>+2x* -9
2.1 (x) =%+%—2&
X X
3.f(x) = (4x-13)°
4.f(x) = cos(Sx - %)

4

5f(X):m

6.BerarcinTe HHTErpaIbL:

1
1.J.x5dx
e

V4

tdx
2.[—
< sin % X
2

3. (4-+ 2x)dx

KonTpoabhbiii cpe3 Ne 2 3a BTOpoii ceMecTp

| — Bapuant
1.Cropona mnpaBuibHOro TpeyroibHuka ABC paBHa 23 oM. K ero mrockoctu IIPOBEIEH
nepneHaukyisip AK, pasubiit 4cm. Haiinure pacctositnue ot Touku K 1o croponst BC.

2. Haiigute mojHyIO0 MOBEPXHOCTh U 00BEM IMPaBUIBLHOM TPEyroJibHOM MPU3MBI, €CIH CTOPOHA
OCHOBAaHMS paBHA 2V 3CM, a BBICOTa IPU3MbI paBHa 4cM?

3. Haiigute moyiHyt0 MOBEPXHOCTh M 00BEM MPAaBUIBLHOM YETHIPEXYrOJbHON MHpPaMUAbI, €CIIU
CTOpOHA OCHOBaHMS paBHa 3¢cM, a BbicoTa 00KOBOM rpanu 10cm?

4. OceBoe cedyeHHE LMIMHIpAa — KBajpar, AuaroHaib kotoporo 4 cM. Haiiaure miomans
MOBEPXHOCTHU IIMIIMH]PA, O0BEM.

5. Pagnyc ocHoBaHuUS KOHyca paBeH 6 cM, a oOpa3yrolias HaKJIOHEHA K IUNIOCKOCTH OCHOBaHUS
nox yriom 30°. Haiigure:
a) IUIOIIAIb CEYEHHUsI KOHYCA IIJI0CKOCThIO, MPOXOASIIEH uepes Be 00pa3yrouue, yroj MexIy
KoTopbiMH 60°;
0) rromaab 60KOBOM MOBEPXHOCTH KOHYCA.
B) 00BEM
Il — Bapuant

1.01pe3ox AM, paBHbIl 12 cM, nepneHIUKYIIpeH MIocKocTu TpeyroiabHuka ABC. Haiinute
paccrosinue ot Touku M no npsimoit BC, eciiu AB=AC=20cm, BC=24cwm.

2. Haiinute MoiHYyI0 OBEPXHOCTh U O0BEM IMPABUIBLHON TPEYroJbHON MPU3MBI, €CIIM CTOPOHA
OCHOBaHUS paBHA 8CM, a BBICOTA IPU3MBbI paBHa 6¢M?



3. HaiinmuTe MOJHYIO MOBEPXHOCTh M O0BEM NPABUIBHON YETHIPEXYTOJIbHOW MUPAMHUJBI, €CITU
CTOpOHA OCHOBAHUS paBHA 2CM, a BEICOTa OOKOBOI rpanu §cm?
4. OceBoe ceueHHe HMUIMHAPA — KBAAPAT, IUIONIAAb OCHOBAHMS ILMIMHIpA paBHA 167 cM>,
HaiinuTe nuomaas NOBEpXHOCTH LHWIMHAPA, 00bEM
5. BricoTa koHyca paBHa 6 cM, yroJi npu BepIIMHE 0ceBoro ceueHus pasex 120°. Haitnure:

a) IUIOIIAIh CEYCHHUSI KOHYCA IIOCKOCTHIO, MPOXOISIIEH uepes Be 00pa3yolue, yrojl MexIy
KoTopbiMu 30°;

0) mwiomraab OOKOBOM MOBEPXHOCTH KOHYCA.

B) 00beM

Kpurepuu onenuBanus:

OueHky «5» CTyIEHT NOIYYaeT, €CIu:

» 00CTOSITENTLHO U C TEOPSTHYSCKUM 0O0CHOBAHUEM peIacT JaHHYI0 KOHTPOJILHYIO
pabory;
» MoxxeT 000CHOBATh CBOE PEIICHUE, IIPUBECTH HEOOXOIUMBIE TIPUMEPHL;
» TPaBWIBHO OTBEYACT HA JOMOJHUTEIBHBIE BOIIPOCHI IMPETIOIaBATEISI, UMEIOIIUE IIEITHI0
BBISICHUTBH CTCIICHDb IOHWMMAaHUA CTYACHTOM JAaHHOT'O MaT€purajia.
OueHky «4»CTyIeHT MOJIy4aeT, €CIIn:

» wHenosHO (He MeHee 70% OT MOJTHOTO), HO NMPaBUIIBHO PEIICHO 3aJIaHuE;
» TIpU pelieHur ObLIM JOMYIICHBI 1-2 HeCyIeCTBeHHbIE OIMOKH, KOTOPhIC OH UCIIPABIISECT
MOCJIe 3aMeYaHusl PernoaBaTeis;
» MoxeT 000CHOBATh CBOE PEUICHHE, PUBECTH HEOOXOJMMBIE IPUMEPHI;
» TpaBWIBHO OTBEYAET HA JIOTIOJIHUTEILHBIC BOIIPOCHI IIPENOIaBaTesl, UMEIOIINE TIeITBI0
BBISICHUTH CTEIIEHb IOHUMaHUs CTYJIEHTOM JaHHOTO MaTepuara.
OueHky «3»CTyAEHT MOJIy4YaeT, €CIIu:

» HenoyHO (He MeHee 50% OT MOJIHOTO), HO MPABWIIBHO PEIICHO 3aaHuE;

» TIpu penieHuu Oblia JomymieHa | cyniecTBeHHas OnMoKa;

» 3HACT U MOHMUMAET OCHOBHBIC MIOJIOKECHHS JAHHOUW TEMBI, HO JIOMTYCKAET HETOYHOCTH B
(bopMyITUpOBKE MOHSITUI;

» W3JIaraet BBINOJIHEHHUE 33J1aHusl HEIOCTATOYHO JIOTHYHO U TIOCJIEI0BATENBHO;

» 3aTpyIOHSCTCS IPU OTBETaX Ha BOIMPOCHI MPEIOIaBaTEIs.

OueHKy «2» CTyAeHT MOJIy4aeT, eCJIu:
» CTYAEHT UMeeT Pa3po3HEHHBIE, 0ECCUCTEMHBIC 3HAHUSI, HE YMEET BBLICIATH IIIaBHOE U

BTOPOCTCIICHHOC, AOITYCKACT OIINOKH B OIIPCACIICHUC HOHHTHﬁ, HCKaXKacT uX CMbICJI,
6CCHOp$II[OqHO 1 HCYBCPCHHO U3JIaracT MaTcpurajl, HC MOKCT IIPUMCHSATH 3HAHUS JJId
peHICHUS MPAKTUYCCKUX 3a/1da4; 3a TOJIHOC HE3HAHUEC U HCIIOHUMAHHNEC yqe6H0r0
MaTepuaia Ui OTKa3 OTBCHUATD.

CocraButenb C.B. Ap3ymansH
« » 20 1.




MUHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHUSA POCCUICKOM ®EIEPAIIANA
DesrepaibHOE rOCYIapCTBEHHOE AaBTOHOMHOE 00pPa30BaTe/IbHOE YUPeK/IeHHe BbICIEro 00pa3oBaHus
«CEBEPO-KABKA3CKHUM ®EJEPAJIbHBIA YHUBEPCUTET»
saTuropcknii nHcTUTYT (puauan) CKOY
Konnemxk IIaTuropekoro uacruryra (puimana) CKOY

YTBEP/XK/JAIO:
Hupexrop IIsturopckoro nucTuryra
(punnan) CKOY
T.A. llle63yxoBa
« » 20 T

KoMIieKT pa3HOYpPOBHEBBIX 3a/1a4

10 JTUCHOUITIIMHC MaremaTtuka

Tema 1.3 Pemenue kBaipaTUYHBIX YPaBHEHUU U CHCTEM
YpaBHEHU U
1 3apanus 1 ypoBus

3ananue 1 CkoJIbKO KOpHEW UMEIOT KBaJpaTHbIE YPaBHEHUS
1. X*—8x+12=0;

5%2+3x +7=0;

x> —6x+9=0.

x> +9x =0;

x?—16=0.

gk own

2 3ananus 2 ypoBHs
3ananue 1. Pemmte kBagpaTHbIe ypaBHEHUS

1. x¥*—2x—3=0;
15-2x—x* =0;
X2+ 12x + 36 = 0.
X2 —7x=0;

4x* -9 =0.

ok wmn

3ananue 2. Pemmre cUCTEMBbl ypaBHEHU N

) {x—y:l,
x* +y? =41.
2X—-3y—-xy=4
{3x+y+3xy=3

x*(x+y) =80,
x*(2x—3y) =80.

3 3aganus 3 ypoBHS
3ananue 1. Haligure KopHM ypaBHEHUN

1. x*-8x*-9=0
2. x®-15x*-16=0
3.(X* —2x-5)* —=2(x* =2x—3)-4=0



3ananue 2. Pemure cuctemMbl ypaBHEHUIN

1 Xy =2,
lox? +y? =13.

X*+y=2
y>+x=2
L.ﬁ.izz,
X+y X-Y
i+i:7

Tema 2.10 BrinonHeHue ynpaXHEHUH Ha NPUMEHEHHE HU3YyYEHHBIX (QOpMyd K JIEKIHIM
«Dopmynbl ABOHHOrO aprymeHTa.®opMyiibl MOJOBUHHOrO yriay, «lIpeoOpa3oBaHue cymmbl
TPUTOHOMETPUUECKUX (PYHKIMM B MPOU3BEACHNUE U IPOU3BEICHUE B CYMMY»

1 3apanus lypoBHus
3ananue 1 Yopoctute BolpakeHue
sin2a

sina
cos2a + sin*a
cos2a

cosa—sina
25in20°c0s20°

T . T
c0s? — — sin®—
10 10

ok W

2 3ananus 2 ypoBHsI
3amanue 1. Beruuciaure

a T—a . 3w
1. 4cos—cos—sin (— — a)
4 2 2
(sina+cosa)?

1+sin2a
1 1

1-tga 1+tga

. T—Qa mT—Qa
SIN——C0S —
2 2

ctga(1l — cos2a)

ok~ W

3 3ananus 3 ypoBHA
. 5 .
3ananue 1. Ilycts sina = S & —yroa 2 yeTBepTU. HanpauTe:
a) sinZa; 0) cos2a, B) tg2a

3amanue 2./{okaxxure TOXKIASCTBO:

1. (sina + cosa)? —sin2a =1
2. 4sinacos2acosa = sin4a
3. sin2a-tga = cosZatga

Tema 3.4 VccnenoBanue pynkuuii. [loctpoenne rpaduxo pynkuuit k nekunn «CBoiicTBa
(GYHKIMU: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, IEPUOIUYHOCTH.

1 3ananus lypoBHs
3ananue 1



1. Omnpenenuts 1o rpadukam GyHKIUK Y = ax? + bx + ¢, yka3aHHBIX HA PUCYHKAX, 3HAKH
ko3 duireHToB a, b, ¢ u nuckpumunanTta D.

1) AV 2)

I CE

g

=
g
1
wY
)
-

v x
3 4) \ AV ]
/
JJ e
0 €l 0 el
3ananue 2.

VYkaxure rpaduk Bo3pacTaronieii GyHKIUH.

1) T 2) LAY '

\ HE N AREERE

1o AN

| \VANE \ \
s e
3 AV 4y “f
_...-=F
N ;’x

0 x| 0 ] _ii

___’[_ - - ..I'. N '&J{ ,!
3amauue 3.

VYka3aTh MHTEpBaJIbl BO3pacTaHusl (GyHKIUH, TpaduKu KOTOPBIX MPECTABICHBI HA PUCYHKAX



O S D [TTTTTRET ‘
:.__'_ | — ! _ 1 | | I.__ -
FFREE N BNED AR UEEEY)
e 'V*L?' N \ 11
oA N2 AL
HHH SREREERERG .
O T T

[ {__—f__ NS 4_ . ]_
\& i N

! hi

1 __}..'D | | X

T Y

2 3apanus 2 ypoBHA
3aganue 1

1. Tloctpoiite rpaduk GyHKITUH, €CITH U3BECTHBI €€ CBOWCTBA!

CBOMCTBO (pyHKIIHH

MaKCUMyM (QyHKIUU

. | O6nacts [—6;6] [—5; 4] [—4; 4] [-5; 3]
OIpEIENICHUS
O6acTh 3HaYEHHs [—2;5] [0; 6] [—3;6] [0;5]
. | Touku nepeceyeHus
rpaduka:
a) ¢ ocbro OX
A(-4:0) 0(0:0) A(-4:0) AG3:0)
B(-2:0) B(-1:0)
6) ¢ ocbio Oy C (2,50
C (022,5) D(0;-2) B(0:4,5)
. | IlpomexyTku
3HAKOTIOCTOSIHCTBA:
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) _
. | IlpomexyTku
a)BO3pacTaHus [—3;1] [—5; —2] [—4; —2] [—3;1]
[4; 6] [0; 4] [1;4]
6)yObIBaHus [—6; 3] [-2;0] [-2;1] [-5;-3]
[1; 4] [1;3]
. | Touku MakcuMymMma, 1, f(1)=3 2f(=2)=2 |-2f(-2)=2 |1,f(1)=5




Touku MuUHUMYyMa,
MHHAMYM (YHKIIUH 0, 1,f(1) =-3
-3, -3,
4,
6. | JIOIOJIHUTENEHBIE f(-6)=3 f(=5)=0,5 f(4) =6 f(-5)=3
TOYKH TpaduKa f(6)=5 f(4)=6

3 3aganus 3 ypoBHS
3ananue 1 Uccnenyiite u nmoctpoiite rpadpuku QyHKINN

1. y = x*+4x?
2. y=x3+x

x+1

3. y=_

Tema 4.3 Crenens ¢ pamoHaIbHBIM ITOKa3aTeNeM K JeKunun «KopeHb n-oi CTeneHu, CBOMCTBA

paauKaloB, IpaBUia CPABHEHUS KOPHEW»

1 3apanust lypoBHsi
3aganue 1 Beruncoure

1. Y16-625
Y32-243
V8 -343
1/0,0001- 16
Y160 - 625
VY249

35

N oo ko

2 3ananus 2 ypoBHA
3anaHHe 1 Hap“mme 3HAYCHHE YUCIIOBOTO BBIPAKECHUS

3
100000000
2. /1_—— 4,5 — J§§§
5| 243 3 17
3. \/_E' _45

\/_
4. /3— 1— T

3 3aganus 3 ypoBHS
3ananue | HaiinnTte 3HaueHne BhIpaKEHUS

1. Y10 +v73-Y10-73
2. V9 —+/65-19 +65




J(@+vT7)
'_iif7?5'4"ﬁf7
4. NV3-V5-v3++5

Tema 4.9 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX CTENICHH U JIOTapU(MBI K JICKITHH
«Crenens ¢ HeﬁCTBHTGHLHBIM IIokKasarejIemM»

1 3apanus lypoBus
3ananue 1 Halinute 3HaueHUE BBIpaXKEHUS

36.15°°
I
36°
2. 6
76,2
3. 49%°
4 (58)10 : 578
0,24-10°
0,6-10% "

o

2 3ananus 2 ypoBHsI
3aganue 1 Haiinute 3HaueHHe BbIpaXKEHUS

1o _1n\3
(52.51)
6
1 V5

5 451110448

' 1 1y 3
(97{ 4 )
12
3. \/6

6\/5 . 5\/5
4 30V6-2
' 40]] _4—1]
5. 1010

3 3apanus 3 ypoBHA
3ananue 1: BeIYuciuTh 3HAYCHUE BBIPAKEHUS:

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 IIpaBuiia BeIUMCIIEHNS IPOU3BOIHBIX K €K «[Ipon3BOIHBIE OCHOBHBIX
3NIEMEHTAPHBIX (HYHKIIMH»

1 3apanus lypoBHs
3ananue 1 Boruncnure npou3BoaHble QYHKUINN

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

3 f(X)=—+—F+=
) x x¥ 7

1 2 4
4. fT(X)=—+—+—
9 x x* 5

5. f(X)=2Vx+4x°

2 3aganus 2 ypoBHA
3ananue 1 Boruncnure npou3BoaHble QyHKUINN

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

2

3)f(x)=2>)<(+1
D) =2

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

7)f(x)=xi+8
(=2

X —
X+

3 3aganus 3 ypoBHS
3ananue 1

1) f(x)=cos5x



. X
2)f(x)=35|n§

3)f(x)=(8x+4)°

2
4)f(x)=m
3 1
5)f(x)=(3-2x)"+ 1)

6) f (x) = 25in(3x—%)

Tema 5.23 IIpuMeHeHNe MPOU3BOIHBIX K UCCIEIOBAHUIO (YHKIMUN U TOCTPOCHUIO IPAPUKOB K
nexuun «O01mas cxema uccieioBaHus (yHKINU»

1 3apanus lypoBus
3ananue 1. Haiitu npoMexyTku Bo3pacTaHusi M YObIBaHUS (PYHKIIUU

1. y=x2—-2x+3

2. y=(X—2)? (x + 4)?

3. y=x?-6x+8

4, y=2 -2 x>+ 4x3/3 - Yo x4
5. y=5-6x2-4x3- ¥ x4

2 3ananus 2 ypoBHs
3amanne 1 Halitu Toukm MakcuMyma U MUHUMYMa (QYHKITHH

1. y=x3+ 3/x

2. y=—-48/x-x3

3. f(x)=x2-4

4, y=(x2+3x)/ (x + 4)
5. y=6+ 12x - x3

3 3ananus 3 ypoBHA
3amanue 1 HMccnenoBaTh GyHKIHNIO U TOCTPOUTH €€ Tpaduk

1. f(x) = 3x°-5x3
2. fx)=x*-2x3+3
3. y=09x>+ 3x3

Tema 7.3 Pemenue norapupmMudeckux ypaBHeHUH

1 3ananus lypoBHs
3amanue 1. Haiitu X, eciii U3BECTHO, YTO

1. log,,x= 4Iog()’13—§logol1 27—2log,,, 6
2. log,, x=2log,,6-05log,,100 +3log,,3/20

1 2
3. lgx==Ilga+ -lgd—-Ilgbh-lgc,
gx 3 g 39 g g



3ananue 2 Berauciuth
3log,3-log, 27
log,3+log,9
3lg4+1g0,5
lg7-1Igl4

Iog445+log4:1)’

log,75+1log, 3
log.2—-log. 4
log.16 —log. 0,5

2 3aganus 2 ypoBHA
3ananue 1 Pemmre ypaBHeHuUs
1. %logz(x —4) +%log2(2x —1) =log,3
2. lg(3x%2+12x+19) —lg(3x + 4)=1
3. logix+log,Vx —1,5=0
3 3apanus 3 ypoBHs
3aganue 1 Pemmre ypaBHEHUS

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

2. 2x? 451X = 5l 10
3. log,, ,4,5x=2

4. 3x2+05°%" =361

Tema 7.6 Pelienne nokasaTeabHbIX HEPABEHCTB

1 3apanust lypoBHsi

3ananue 1. Pemure HEpaBeHCTBA
1. 4572* < 0,25

2. 04%**1<0,16

3. 0,374+l > 0,027

4. 327* <27

2 3apanus 2 ypoBHA
3aganue 1 Pemurte HepaBeHCTBA

1. 2% > (l)zx_g
2Xx 2 2
2 (%) < (\/g)x +3,75
é x+1 _ é X i
N

3 3apanus 3 ypoBHA
3ananue 1 Pemure HepaBeHCTBA

1. 4*—-2¥t1_8>0
1

2 (g)zx_1 ~10-3%+3<0



3. (L) -5-6-6<0

36

Tema 11.2 ITnomaas G0KOBOW U MOTHOM MOBEPXHOCTH MPHU3MBI, TapaJuIeIenune1a, Kyoa
K nekiuu «JIByrpannsie yribl. [Ipusma, ee anementsl. [Tapannenenunesn. Ky6. Ceuenust
MIPU3MBI»

1 3apanus lypoBHus
3amanne 1 Yemy paBHa IUIOIMIAJ b OCHOBAHUS MPABWIIBHOW YETHIPEXYTOJIEHOW MPHU3MBI,

€CJIM CTOPOHA OCHOBAHHUA paBHA ScM?
3ajanue 2 YeMy paBHA HOJIHAS IIOBEPXHOCTH Ky0a eClM IIOMIAlb OCHOBAHHs paBHa 4 cM2
3ananue 3 Haiiaure mMoJIHYI0 MOBEPXHOCTh NPABWIBHON TPEYroJIbHOM NPU3MBI, €CIIU

CTOPOHA OCHOBAHUS paBHA 21/3CM, a BBICOTA IIPU3MBI paBHA 4cM?

2 3aganus 2 ypoBHS
3ananue 1 HaiiguTte noiHyr0 NOBEPXHOCTh NMPAaBUIBHON YETHIPEXYTOJIbHON MUPaMU/Ibl, €CITU
CTOpOHA OCHOBaHMS paBHa 3¢cM, a BbicoTa 00KOBOM rpanu 10cm?
3aganue 2 B npsaMoyroJibHOM mnapajuiesienuIie/le CTOPOHbl OCHOBaHUS paBHBI 12 ¢cM U 5 cM.
Juaronane mapajienenumnena oOpa3yeT ¢ IJIOCKOCThIO OCHOBaHMsS yron B 45°. Haiinure
00KOBOE pedpo Mmapauienenuneaa

3 3aganus 3 ypoBHS

3aganue 1.0cHOBaHWE NMPAMON MPU3MBI — TPEYTrOJBHUK CO CTOPOHAMH 5 CM M 3 CM U YIJIOM B
120° mexnay Humu. Hawmbombemmas w3 1utomaaei OOKOBBIX T'paHe paBHa 35 cm2. Haiimure
TIJI0IATh OOKOBOM MOBEPXHOCTH MPHU3MBI.

3amganre 2 CTOpPOHBI OCHOBAHMS MPSIMOTO Mapaljiesienueaa paBabsl 8 ¢cM U 15 cM u oOpa3yroT
yroJi B 60°. MenbIas U3 mioniajeil [uaroHaiabHbIX ceueHui pasHa 130 cm2. Haiiaute momanb
MMOBEPXHOCTH TMapajuieenumea.

Tema 11.4 Ilmomans O0OKOBOM M TOJHOM IMOBEPXHOCTH MUpaMUAbl K jJekuuu «llupammuma.
[IpaBunbHas mupamuaa. YceueHHas nupamuaa. Terpasap CedeHus MupaMuibi»

1 3apanust lypoBHsi
3aganue 1

1. Ckonpko rpaHeil, OOKOBBIX peOep y M- yroJbHOW MHpaMuibI?

2. Kakoe HauMeHbLIEE YUCIO TpaHEd MOXET HMMETh nupamuja’

3. Beicota mupamuasl paBHa 3 cMm. Uemy paBHO paccTOsHUE OT

BEpIIMHB THPaMUIBl JI0 MJIOCKOCTH OCHOBAHUSA ?

4. bokoBbie pebpa TpeyroiapbHOW mupamMunsl 7cM, 12cm, Scm. OnHO W3 HHUX
MEePHNEHIUKYISIPHO K IUIOCKOCTH OCHOBaHUs. Yemy paBHa BBICOTA NHPAMUIBIL.

2 3aganus 2 ypoBHS
3amanue 1 JlaHa mpaBWiIbHAs 4YETBIPEXYTOJIbHAS TNHpaMUAa CO CTOPOHON OCHOBaHHUA 2
CM U BbICOTOH OOKOBOM rpanu 6 cMm. Haiigure miomans OOKOBOH MOBEPXHOCTH
MAPaMHUIbI
3ananue 2. BeicoTa IpaBWIBHOM  4YETBIPEXYTOJbHOW NHpaMuibl 7CM, CTOpOHA

ocHoBaHus 8cM. Ompenenure OokoBoe pedpoO.

3 3apanus 3 ypoBHS



3ananue 1 BoluncnuTe NOIHYIO TOBEPXHOCTD MIPaBUIIBHON YETHIPEXYTOJIbHONW YCEUEHHOU
MUpPaMUIBI CO CTOPOHAMU OCHOBaHUS 7 U 9 cm, a O0OKOBOE pedpo HAKIIOHEHO K
IJIOCKOCTH ocHOBaHus noj yriom 30°,

1. 3apanue 2 OcHOBaHMEM MMPAMUABI CIYKUT IPSIMOYTOJIBHUK, JUIMHA CTOPOHBI KOTOPOTO

paBHa /5 cm, a JyiMHA ero auaroHainu 24 cu. Haliayure nojHyro OBEpXHOCTh MUPAMUIbI,
eciu Kak/i0e ee 60KOBOe pebpo HAKIOHEHO K OCHOBAHMIO MUPAMHUIBI O yrioM 45°,

Tema 11.11 O6bem nmnuHApa K Jekiun «umuaap u ero snementsl. CeueHus
AJTAHIIPAY

1 3apanus lypoBus
3ananue 1 HaliTu moaHyo NoBEpXHOCTh HUJIMH/IPA, Y KOTOPOTO AUaMeTp ocHoBaHus 20,6
cMm u BeicoTa 30,5 cMm
3ananue 2 OceBbIM CEUYEHNEM LIMJIMHIPA SBISETCS KBaIpaT, CTOPOHA KOTOPOTO
paBHa 7 MM. Beraucnure miomaas 60KOBOW MOBEPXHOCTH IIJIUHIPA.
3ananue 3 Paanyc ocHOBaHUS HUWIMHApPA paBeH 2M, BbicoTa 3M. Haiitu auaronans
OCEBOI'0 CEYEHHS.
3ananue 4 JlnuHa oKpy>KHOCTH OCHOBaHUS LMIMHApa paBHa 1. [Tnomanp 60koBoit
MOBEPXHOCTH paBHa 2. HalimuTe BHICOTY LIUIMHIpA.

2 3ananus 2 ypoBHsI

3aganue 1 Jluaronanas 0CEBOrO CEUCHUS IWIMHAPA paBHA 48. YTroa Mexay 3Tou
JMarOHAJIBIO M 00pa3yIolei paBeH 30°. Haiiaure paguyc HWINHAPA.2

3amanue 2 JlnmvHA OKPY)KHOCTH OCHOBaHMS LMiauHApa paBHa 1. Ilmomanps OGoxoBoi
MOBEPXHOCTH paBHa 2. HalimuTe BHICOTY LIUIMHIpA.

3ananue 3 /[naroHasib OCEBOTO CEUYCHHMS MUJIMHIPA HAKIIOHEHA K TUIOCKOCTH OCHOBAHMS
non yriiom 60° u paBHa 20 cm. Haligute o0bem mmmmHapa

3 3ananus 3 ypoBHS

3ananue 1 CBuHIOBas TpyOa (TuioTHOCTH cBUHLIA 11,4 r/CM3) C TOJIIIMHOM CTEHOK 4 MM
uMeeT BHyTpeHHHI nuametp 13 mm. KakoBa macca TpyObl, ecii ee yiiHa paBHa 25 M?

3ananue 2 Kakoe konuuecTBo He(TH (B TOHHAX) BMENIAET LWIMHIPUYECKas [UCTEPHA
nuamerpa 18 M 1 BBICOTOH 7 M, eclti TOTHOCTh HedTH paBHa 0,85 r/cM>?

3ananue 3 Ha ckiag B MacTepcKoM MO MOIIUBY OJIEXK bl MOCTYINI PYJIOH JIpanoBOil
TKaHu B (hopme numunapa. [Ipu TpaHcnopTUpOBKE ObLT yTEPsIH TOBAPHBIN SPIIBIK

C YKa3aHHMeM JUIMHBI TKaHH B pyjoHe. HeoOxoaumo onpeaenuTs AMTUHY TKaHU B PYJIOHE.
[TpousBenu HeoOX0UMBbIE U3MEPEHHS, ONIPEICIUIIN BBICOTY U TUaMeTp pyinoHa: 90cM u
30cMm, TommuHa TKaau 0,2¢M.



1. Kpurtepuu oneHMBaHMA:

OrneHka «OTJIMYHOY BBICTABIISICTCS CTYACHTY

3a 100% mpaBUIBHBIX OTBETOB;

OreHKa «XOPOIII0Y» BBICTABISICTCS CTYICHTY

3a 75 - 99% npaBUIBLHBIX OTBETOB;

OneHKa «yI0BIECTBOPUTEITHHO» BBICTABIISICTCS CTYICHTY
3a 50 - 75% mpaBUIBLHBIX OTBETOB;

OreHKa «HEYIOBIECTBOPUTEIHHO» BBICTABIISICTCS CTYACHTY
3a meHee 50% MnpaBUIILHBIX OTBETOB.

CocraBuTenb C.B. Ap3ymansH
« » 20 r.




MUHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHUSA POCCUICKOM ®EIEPAIIANA
DesrepaibHOE rOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTe/IbHOE YUpesKAeHHe BBICLIEr0 00pa3oBaHusl
«CEBEPO-KABKA3CKHUM ®EJEPAJIbHBIA YHUBEPCUTET»
saTuropcknii uHcTUTYT (puaunan) CKOY
Konnemxk IIaTuropekoro uacruryra (puimana) CKOY

YTBEP/XK/JAIO:
Hupexrop IIsturopckoro nucTuryra
(punman) CKOY
T.A. llle63yxoBa
« » 20 T

10 JTUCHOUITJIIMHC MaremaTuka

Tema 1.1 Lensie u pannoHanpHble yncaa. JleiicTBuTenbHbIe yncna. JleicTBus Haj
palMOHAIBHBIMU YUCTIAMU.

Jlenenue MHOTOUJIEHOB ¢ ocTaTKOM. AnroputM EBkinnaa
[TpubmmkeHnHoe 3HaueHne BETUYUHBI U OTPEIIHOCTH MPUOIMKEHUH
AOBCOI0THAS TOTPEUIHOCTh U3MEPEHHUS

OTHOCHUTENBHAS NOTPEIIHOCTD U3MEPEHUS

el NS

Tema 2.2 OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA

1. TIpeoGpa3oBaHHE CyMMBbI TPUTOHOMETPUUICCKUX (PYHKIIUN Yepe3 TAHTCHC MOJOBUHHOTO
apryMeHTa

2. TlpeobOpazoBanue BeIpaskeHus acost+bsint k sumy Asin(t+a)

3. Ilpeobpa3zoBanrie CyMMBbI TPUTOHOMETPUUYECKUX (YHKIIMHA Yepe3 TAHTE€HC TIOJJOBUHHOTO
aprymMeHTa

Tema 3.1 O6sacTh onpeAesieHUs] © MHOXECTBO 3HaUeHUH: rpaduk PyHKIIMH, TOCTPOCHUE
rpagukoB QyHKIIHH

1. Tlpumepsl GyHKIHOHAIBHBIX 3aBUCMOCTEN B pealbHbBIX MPOLIECCaX U SIBICHUIX
2. OO6mactp onpeneneHus oOpaTHOW QyHKIITMH
3. OO6mactp 3HaYeHUs1 00paTHOM HYHKITUN
Tema 3.4 VccnenoBanue pynkuuit. [locrpoenue rpadukoB GyHKIMH
1. O6patHbie QyHKIIUU
2. T'padux oOpatHO# PyHKINUU
3. HccnenoBanue QyHKIHIA
Tema 3.9 O6paTHbie TpUrOHOMETpUYECKUE (HYHKIIHH
1. TIpeoOpa3oBaHue BBIpaKEHUI, COAEpKAIIUX 0OpaTHBIE TPUTOHOMETPUYECKIE PYHKIIUU

2. CpoiicTBa U rpaduKu QYHKIHMHA Y = arcsinx,y = arccosx
3. CsaoiictBa 1 rpaduku QyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpenencuue nepBooOpasHoii. Tpu npaBuiia HAXOXKISHUS TIEPBOOOPA3HBIX.
1. Ompenenenue nepBooOpasHO
2. Tpu npaBuiIa HaXOXKJICHUS MEPBOOOPA3HBIX
3. BbruncrieHue onpeaesieHHOro HHTErpaia

Tema 6.3 Uuterpan. Teopema HeroTona-Jleiioauia

1. ®opmyna Herorona-JleitOnuma



2. Brruncrnenue myTu, IpOMICHHOTO TOUYKOM
3. JnuHa Iyrd IUIOCKOM KPUBOU

Tema 6.4 [IpumeHeHne UHTErpaia K BEIYUCICHUIO (PU3MUECKUX BEJIMYHMH U IUIOLIA ICH

1. Beruucnenue pabOThI CHIIBI
2. Brruncnenune paboThl, MPOU3BOAMMOM MIPH MOTHATHU TPy3a

3. Bruncienne cuibl JaBJICHUS KUJIKOCTHU

Tema 12.1 OcHoBHbIE MOHATHS U onpenesneHus. CloxKeHNe U BBIYUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO

1. OcHOBHBIE MOHATUS U OTIPEICTICHUS
2. JnuHa BekTopa. PaccTtossHMEe MEXay IByMsI TOUKaMHU
3. Yrusl, 00pazyeMble BEKTOPOM C OCSIMU KOOPIUHAT

Tema 12.2 IIpsimoyronpHas cucteMa KOopAuHAT. Pa3inoxeHnne BEKTopa 1Mo KOOPAUHATHBIM OCSAM

1. IlpeoGpa3oBaHue NPSIMOYTOJIBbHBIX KOOPIAUHAT
2. PaznmoxeHue BEeKTOpa M0 KOOPIUHATHBIM OCSIM
3. TomspHBIE KOOPAMHATHI

Tema 12.3 JlelicTBUs C BEKTOpaMH, 3aJJaHHBIMH KOOpAMHATAMU

1. Jlenenue oTpe3ka B JaHHOM OTHOIIEHUHU
2. YpaBHEHHUE TPSIMOH, MPOXOIAIICH Yepe3 IBe TaHHBIC TOYKH
3. Tlepecedenune ABYX MPSMBIX

Tema 12.4 CkansipHOo€ IPOU3BEICHUE JBYX BEKTOPOB

1. VYcnoue neprneHIuKyIIpHOCTU ABYX MPSIMBIX
2. YcnoBue napaieNbHOCTH ABYX MPSIMBIX
3. CkansipHOe Ipou3Be/IeHUE IBYX BEKTOPOB

Tema 12.5 YpaBHEHHE OKPY)KHOCTH, c(Pephl, MIIOCKOCTH. BekTopHOE ypaBHEHHE MPSIMOU U

IIJIOCKOCTH

1. VpaBHeHue npsmoit

2. YpaBHEHHUE IUIOCKOCTH
3. BekropHoe 3aaHue NpsMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

Kpurepuu oueHuBaHus:

No  |Kpurepuu oueHuBaHus [«5» «d» «3» «2»

n/n

1 O6bém  BbIMONHEHHOM | Tema Tema packpeita |Tema yactuyno |Tema He
paboThHI IIOJIHOCTBIO Ha 75 - 99% packpbITa Ha packpbITa

packpsita 100% 50 - 75%

2 Jlornueckas + Hesnaunrensno |Hapymena OtcyrcTBYyeT
IIOCJICAOBATCIBbHOCTE U HapylleHa
CBA3aHHOCTh
Marepuana

3 [lonnoTra n3noxenus |+ He Boinep:kana |He Beinep:xana |He Boeinep:xana
COZIepKaHUs




CoxpaHeHnuie OCHOBHOM |+

UJieu uepe3 Bech
pedepar

HapyLIEHO

OtcyrcTBYyeT

Hcnonp3oBanue +

JOTIOTHUTEIIBHOM
auTepaTypsl (ipu
[MOCTaHOBKE I10I00H0#
3a/1a4un)

He nocrartouno

He
UCIIOJIb3YETCS

Odopmnenue +

Hanuuue
OTKJIOHEHUN

Hanuuune
OTKJIOHEHUI

OTBETHI HA +

JOIIOJIHUTCIIBHBIC
BOITPOCKI IO TEME

pedepata

Yactruusoe

OTCyTCTBYIOT

CocTaBUTEIb
C» 20 r.

«

C.B. Ap3ymansH




MUHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHH S POCCUMCKOM ®EJIEPAIIUMA
DesrepaibHOE rOCYIapCTBEHHOE AaBTOHOMHOE 00pPa30BaTe/IbHOE YUPeK/IeHHe BbICIEro 00pa3oBaHus
«CEBEPO-KABKA3CKHUM ®EJEPAJIbHBIA YHUBEPCUTET»
saTuropcknii uHcTUTYT (puaunan) CKOY
Konnemxk IIaTuropekoro uacruryra (puimana) CKOY

YTBEP/XK/JAIO:
Hupexrop IIsTuropckoro nucTuTyTa
(punman) CKOY
T.A. llle63yxoBa
« » 20 T

TeMbl HHAUBUAYAJIBHBIX ITPOCKTOB
IO JTUCIOUITIIMHC Marematuka

Pemenue nokaszareabHbIX HEPABESHCTB

Pemenue nmpocTedmx TPUTOHOMETPHYCCKUX YpaBHEHUH

[TpousBoaHAS CTCTICHM.

Pemienue mokaszarenbHbIX YpaBHCHUH

Pemenue nmpocTelIMX TPUTOHOMETPHUSCKUX HEPABEHCTB

[IpousBoaHAST KOPHS.

[IpeobpazoBanue rpadukoB PyHKIIUN

DKOJIOTHsl U MaTeMaTHKa.

DneMeHThI UCTOpU3Ma B (POPMUPOBAHUH U OIIPEICIICHUN MaTeMaTUYECKON

TEPMHUHOJIOTUH.

10.2OneMeHTHI ICUXOJIOTHUH B MaTEMaTHKE

11.PemnieHuie cucTeM JTMHEUHBIX YPABHEHUM C TTIOMOIIBIO ONpeeIuTeNeH

12.Pemenue cucreM ypaBHeHHM MeTogoM Kpamepa, merogom I"aycca,
MaTPUYIHBIM CIIOCOOOM.

13. CBoeobpa3ue TOMmoJIOTrHIeCKUX MOJIEICH B TEOPUH U TIPAKTUKE

14.CBsi3p MaTeMaTUKU U XUMHUHU B TPUPOJIHBIX MHOTOTpaHHUKAX-KpUCTALIax

15. CuMMeTpust MHOTOIPAHHUKOB M CBOICTBA KPUCTAIIIOB

16. Tlcuxomnorus u reoMeTpus

17. IlymkuH B 3epkajie MaTeMaTUKU

18.IIpumeHeHne TpOM3BOIHOMN K NCCIAEAOBAHUIO (DYHKIIUN

19.Cnoco6bl pernieHnst HeCTaHIaPTHBIX TPUTOHOMETPUIECKUX YpaBHEHUN

20. CrapuHHas pycckasi CHCTEMA Mep

21. CrapuHHBIC €IMHUIIBI JJIMHBI B TIOCIOBUIIAX M IIOTOBOPKAX

22. CtapuHHBIC 33]1a4d Ha IpOOH

23.C1ioco0bI penieHus CUCTEM JIMHEWHBIX YpaBHEHUN

24. TanHCTBEHHAS YHEPTeTHKA TUPAMU]T

25.[IpumeHenre MaTeMaTHIeCKOTO armapara Jijis PeIIeHns 3a/1a4 10 (PU3NKe

26. Ilpu3Haku mogo0us TPEYrOoJbHUKOB

27. llpumenenue rpadUIECKUX METOIOB TIPY PEIICHUU TEKCTOBBIX 3a/1a4

28. llpomopuinn. 3HAYEHHE 30JI0TOTO CEUEHUS JIJISI IPUPOJIBI, APXUTEKTYPHI,
HCKYCCTBa

29. IIpo1IeHTHI B KPEAUT

30. PaccrostHue Mex Iy 3aMeUaTeTbHBIMU TOYKAMH B TPEYTOJIEHUKE

CoNo~LNE



31. CummMeTpus - OCHOBOIOJATratoNUMi MPUHIIUI YCTPONUCTBA MUpPA

32. CniocoObl pelieHus 3a7a4 Ha JBUKEHUE Tell

33. TaliHbI 30JJ0TOTO CEYEHUS

34. Cdepa u map

35. Co3Be3aust u Mudbl. CexpeTsl 3B€31HOT0 Heba

36. Ciy4daiiHble BEJTMYHHBI BOKPYT HAC U UX YUCJIOBBIC XapaKTCPUCTUKHU

1. Kpurepuu oueHUBaHUS:
Ouyenxa « Omauunoy.

— paboTa HOCHUT TIPAKTHMUYECKHUN  XapakTep, COJIEPKUT TPaMOTHO
U3JI0’KEHHYIO TEOPETUUYECKYIO 0asy, XapaKTepU3yeTcs JIOTUYHBIM,
MOCJICIOBATEIIbHBIM H3JIOKEHUEM MaTepuajia C COOTBETCTBYIOIIMMHU BBIBOJAMU U
000CHOBaHHBIMH MPEIJIOKEHUIMMU;

— 1pu 3ammre paboThl 00yYaroNIMICS MOKa3bIBaeT JOCTATOYHO TIIyOOKHE
3HAHUS BOIPOCOB TEMBI, CBOOOIHO ONIEPUPYET NAaHHBIMHU MCCIICAOBAHUSIMU, BHOCUT
000CHOBaHHBIC MPEIJIOKEHUS, BO BPEMS BBICTYIUICHUS HCIIOJIb3YET HaIJISIAHBIC
nocoOust (TabiuIbl, CXeMbl, TpauKH, DJICKTPOHHBIC MPE3EHTAIMH U T.J.) WIH
pa3IaTouYHBIN MaTepual, JITKO OTBEUAET Ha MOCTaBJICHHBIE BOMIPOCHI.

Oyenka «Xopowioy:

— HOCHUT IIPAKTUYECKUU XapakTep, COAEPKUT TIPAMOTHO H3JIOKEHHYIO
TEOpeTUYeCcCKylo 0a3y, XapakTepu3yeTcsi IOCJelI0BaTeIbHbIM  HU3JI0KEHHEM
Marepuaja ¢ COOTBETCTBYIOIIMMM  BBIBOJAMHM, OJHAKO C HE  BIIOJHE
000CHOBaHHBIMHU MPEJIOKEHUSIMU;

— TOpH 3amuTe OOYYalOUIMMHCS TOKa3bIBA€T 3HAHMS BOIPOCOB TEMBI,
ONEpUPYET JAHHBIMU  WCCIEAOBAaHUS, BHOCUT IPEJIOKEHUS, BO BpeMms
BBICTYIIJICHUSI HCIIOJIB3YeT HarjsiAHble MMocoOus (TabJMIbI, CXEMbI, TpadukH,
ANIEKTPOHHBIE MPE3CHTAUA W T.J.) WIM pa3JaTOYHbI Marepuan, 0e3 0CcoOBIX
3aTPyIHEHUN OTBEYAET HA MIOCTABIIEHHBIE BOIIPOCHL.

Oyenka « YooenemeopumenvHoy:

— HOCHUT TIPAaKTUYECKUW XapakTep, COJCPKUT TEOPETHYECKylo 0a3y,
O0aszupyeTcs Ha TMPAKTHUYECKOM Marepuaie, HO OTJIMYAETCS MMOBEPXHOCTHBIM
aHAIM30M M HEJOCTATOYHO KPUTHYECKUM pa30opoM, B HEW MpoCMaTpUBAECTCS
HEIOCJICIOBATEILHOCTh M3JIOKEHHSI MaTepuaia, MpecTaBiIeHbl HEOOOCHOBAHHBIC
MIPEIIIOKECHHUS,;

—  UMEIOTCA 3aMEYaHwMs 10 COACPIKAHUIO PaOOTHI 1 0()OPMIICHHIO;

— TpHW 3ammTe OOYYAIONIWIICS TPOSBISET HEYBEPEHHOCTh, IMOKA3hIBACT
cmaboe 3HaHWE BOMPOCOB TEMBI, HE JAET MOJHOTO, apTyMEHTHPOBAaHHOTO OTBETa
Ha 3aJIaHHbBIE BOTPOCHI.

Oyenka «HeyoosnemeopumenbHoy'

— HWHJIWBUYaJbHBIN IPOECKT HE 3aBEPLICH,;
— K 3ammTe oOyJaroluiicss He JOMyCKaeTCs.

CocraButeinb C.B. Ap3ymansH
«_» 20 r.

MUWHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHU S POCCUMCKOM ®EJIEPAIIUMA



DesrepaibHOE rOCYIaPCTBEHHOE AaBTOHOMHOE 00pPa30BaTe/IbHOE YUPeK/IeHHe BbICIEro 00pa3oBaHus
«CEBEPO-KABKA3CKHW ®EJEPAJIbHBIA YHUBEPCUTET»
saTuropcknii uHcTUTYT (puaunan) CKOY
Konnemx IIaTuropekoro uacruryra (pumana) CKOY

YTBEP/XK/JAIO:
Hupexrop IIsturopckoro nucTuTyTa
(punnan) CKOY
T.A. llle63yxoBa
« » 20 r.

@doH/I TECTOBLIX 3a1aHUI

10 AU COUITIINHC MaremaTuka

TecTbl NIl NPOBEPKU OCTATOYHBIX 3HAHUM

Bapuanr-1

2
1.Haitnure 3naueHue Beipaxenus 10 - (%) -12 %

1) -2;

2) 5;

3)1,5;

4) 8

2.Uemy paBHO BhIpaxkeHue Sin’ o -1
1)cos® a;

2)-sin * o ;

3) -cos’ «a;

Ny a.

3. Pemmure ypaBHenue X> —3X—4=0. B oTBeTe ykaxuTe 60MbImii U3 KOpHEit
1) 3;

2) 4,

3) -5;

4) -1



4. Haiigute 3Ha4CHUS BBIPAKECHUS 3/216-125
1) 30;
2) 25;
3) 81,

4) 8.

2

1 2
5. IlpeacraBbTe BhIpaKEHUE a° * a° B BUJAE CTEIIEHH C OCHOBAaHUEM A
1)a’;

2) a;

3) 1

a

4)a’

6. Pemnre TpuroHomMeTpryeckoe ypapuenue Sin X =1
1) %+ 2lIn,neZ;
2) I+IIn,neZ;

3) —37H+Hn,neZ;

4)%+2Hn,nez

7. quy paBHA JWaroHalib MpsAMOYIroJIbHOTI'O IapaJuICJICIuIeaa, €Ciinu €ro HU3AMCPCHUs PaBHbBI 3,
11, 5?

1) J47;
2) V137 ;
3) /88
4) J155

8. Uemy paBeH 00beM MPaBUIHHON YETHIPEXYTOJIBHOM MPU3MBI, €CIIM CTOPOHA OCHOBAHUS PaBHA
4cMm, a BeIcOTa OOKOBOM TpaHU 8CM.
1) 156;

2) 38;



3) 144;

4) 128.

9. Yemy pasHa npoussoaHad Gpynxmun f (x) = x* +5x° +1
1) 4 x® +15x%;

2) 3x% +15x;

3) x* +15x?;

4) 12x° +8x>.

10. Pemure ypaBHEHHE: x+4=4

1) 4;

2) 3;

3) 12;

4) 3.

11. Ha xneruyatoit 6ymare ¢ pasmepom kieTku 1X1 n3o0paxén napaiienorpamm.

Haiigure ero miomanb.

1) 16;
2) 32;
3) 14,
4)9
T T T T
CNEN |
M, \\
NN !
. \\ \\ |
\NEAY
| LY M,
| N\
X+2
12. Pemure ypaBHeHue 3 =9
1) 0;
2) 3;
3) 1;

4)3



13. Pemnre ypasuenue log, (x—3) =1
1) -4

2) 2;

3) 3;

4) 6

14. Haiinute 3HaUY€HUS BBIPAXKEHUS @
1) 4,
2) 8;
3) 2;
4)1

15. Haiimure 3HaueHus BhIpaxenus 2 '°%

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

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

1) -4,

1
2) -
)3

3)1,6:

4)0

2.Yemy paBHO BhIpakeHHe c0S” o -1
1)sin’a;

2)tg

3) -cos’ «a;

4) —sin * a;



3. Pemmte ypaBuenue X° —3x —10 =0. B oTBeTe ykaxkure 6011 U3 KOpHEit
1)7;

2) -8;

3) -10;

4)5

4. HaiimuTe 3HauU€HUS BBIPAXKECHUS m

1) 0,3;

2) 0,03;

3) 0,027;

4) 3.

1 6
5. [IpencraBbTe BeIpakeHHUE a° - a° B BUJE CTETICHH C OCHOBAHHUEM a

1) a™;

7
5

2) a®;

3) 1

a

4) a°
6. Pemute Tpuronomerpuueckoe ypapHenue cosx =0
1) %+ 2lIn,neZ;

2) I+2lIn,ne Z;

3)%+Hn,nez;

4)%+Hn,nez

7. UeMy paBHa AMaroHalb IPSMOYTOJIBLHOTO MapalieNIenuIiea €ClIu ero u3MEpeHus paBHa 2, 4,
5 cm.?
1) 40;
2) 11;

3) V/32;



4) /45

8. Uemy paBeH 00beM MPABUILHON YETHIPEXYTOJIBLHON MPU3MBI, €CIIM CTOPOHA OCHOBAHUS paBHA
6 cM, a BbIcOTa OOKOBOM TpaHu 5 CM.

1) 180;

2) 381;

3) 122;

4) 197.

9. Yemy pasHa npoussogHas Gpynxmuu f (x) = x° +2x° +4
1) x* +x;

2) 3x* +10x*;

3) x* +4x°;

4) 24x° +18x>.

10. Pemute ypaBHEHUE: Jx+5=2

1) 3;

2) 2;

3) 4;

4) -1.

11. HaliguTre miomaas IpsMOYTroJbHOTO TPEYrOJIbHUKA, €CII €0 KaTeThl paBHbBI 8, 6 cM
1) 14;

2) 25;

3) 24;

4) 13

X+3

12. Pemure ypaBHeHue 2 =8
1) 1;

2) -2;

3) 0;

4) 3



13. Pemure ypasuenue log, (x+5) =1
12
2) -3;

3) 4;

1
4) =
2
14. Haiinure 3Ha4eHMsI BbIpa)KEeHUS

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

15. Haiigure 3HaueHNs BBIpakeHns 3 °% %

1) 20;
2) 3;
37
4)0

Bapuanr-3

3 2
1.Haliiute 3HaueHE BIpOXKEHUS & - (%j -4. (%j

1) -3;

2) 1;

3) 4

4) 0

2.Uemy paBHO BhIpaxkeHHe 2-c0S° o - sin’ a ;
D

2) 2;

3) 0;

4) -1,

3. Pemmre ypaBHenne X° +14x+49=0.



1) 8;

2) -,

3) -4,

4)1

4. HaiinuTe 3Hau€HUS BBIPAKCHUS m
1) 0,3;

2) 0,03;

3) 0,027;

4) 2.

7 2

5. I[IpencraBeTe BoIpakeHHE a® : a® B BHUJIE CTENIEHU C OCHOBAHHUEM a

5
3.

1) a®;
2) a*;

3) 1

a

7
2

4) a

6. Pemnte TpuroHoMerpuueckoe ypaBHeHue cosx =1
1) % +IIn,neZ;

2) 2Iln,ne Z;

3) %+ [In,neZ;

4)%+2Hn,nez

7. UeMy paBeH 00BbEM MPSMOYTOIBHOTO Mapaljieienueaa, eclid ero u3MepeHus paBHa 2, 5, 6
cMm.?

1) 48cm’®;
2) 33cn’;
3) 60 cn’®;

4) 56 cu®



8. Uemy paBHa 1uaroHaib Ky0a eciu ero pedpo paBHoO 3 cMm?

1) 24/3;
2)3+5;
3) 12;

4) 34/3.

9. YUemy pasHa npoussogHas Gpynxiuu f (X) = 3X* +4x
1)6x+4;

2) X +2x;

3) x+x%;

4) 4x +8x°.

10. Pemnre ypaBHeHume: v/ X—4 =1

1) 1;

2) 5;

37,

4) 10.

11. UeMy paBHa mioniaap NpsMOyrojbHOTO TPEYTOJbHHUKA ¢ KaTeTaMu 3 ¢M, 4 cM
1) 6;

2) 10;

37,

4) 23

12. Pemute ypaBHenue 4 ~'=16

1) 0,2;

2) -1;

3) 0,5;

4)6

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

1) 5;



2) 8;
3) 10;

4) 6

14. Haiinure 3Ha4eHMsI BbIpa)KEHUS %
1) 10;
2) 8;
3) 6;
4) 12
15. Haiigure 3HAUCHNS BBIpakeHns 4 '°%°
1) 0;
2) 16;
3) 5;
4) 7
Bapuanr-4
1.Haitgute 3HaueHUE BBIPAKESHUS 0,2°-250-0,21:0,3
1) -3;
2)1,7;
3) 4,
4) 0

2.YeMy paBHO BeIpaxkeHHEe 3¢0S° +3sin’a;

D-2;
2) 4;
3) 3;
4) 1;
3. Pemmre ypaBuenue 4 X* +4x+1=0.
1) -2;

1
2)-=;
)2



4
3) -
)75

4) -1

4. Haiigute 3HaYCHUS BBIPAKCHUS W
1) §;

2) 22;

3) 12;

4) 15.

1 4
5. IlpencraBbTe BhIpakeHUE a® : a® B BUJIE CTETIEHU C OCHOBAHUEM a

7
1) a®;

2) a*;

6. Pemure TpuroHOMETpUYECKOE YpaBHEHHE Sin X = —1

1) IIn,neZ,

2) -2[1+1IIn,ne Z;

3) _%+2Hn,nez;

4)%+2Hn,nez

7. Uemy paBeH 00beM Kyba eciu ero pedpo paBHO 5 cM.?
1) 88cm’;

2) 125¢cm°;

3) 126 cm®;

4) 300 cm®

8. Uemy paBeH 00beM NMPSMOYrOJbHOTO NapajieNienuIesa, ecii ero u3mepeHus pasus! 1,4,6?

1) 21;



2) 56;

3) 34;

4) 24

9. Uemy paBHa npoussoanas pyukuun f(X) =4x> +2x’ —100
1) 2x+4,;

2) x* +6x°;

3) 3x+5x°;

4) 20x* +14x°.

10. Pemute ypaBHEHHE: IX+7 =2
1) 0;

2) 4,

3) -3;

4) -5,

11. UeMy paBHa moniaap NpIMOYTroJIbHOTO TPEYTrOJIbHUKA, €CJIU €ro KaTeT paBeH 6 cM 1
runotenysa 10 cMm.

1) 48;
2) 24,
3) 32;
4) 16
12. Pemute ypaBuenue 5°7?= 25

1) 2;

1
2) -3
)3

3) -,

w|N

1
4) 1=
)13

13. Pemnte ypaBuenue log, (2x+1) =2
1)-1;

2) 4,



3) 12;

4) -4
14. Haiinure 3Ha4eHMsI BbIpa)KEHUS

1) 11;
2) 18;
37
4) 4

15. HaiimuTe 3sHaueHHS BRIpaXKeHUs 5 %

nr,
2) 3;
3) 10;
4) 8
Bapuanr-5
1.Haitnute 3HaueHUE BBIPAKESHUS 0,1°*-110-0,16:0,2
1) -0,69;
2)1,8;
3) 0,04,
4) 0,25
2.Yemy paBHO BhIpaxkenue 4c0s’ o +4sin’ a ;
De
2) 4,
3) 7;
4) 0;
3. Pemute ypaBHenue X° —16X+64=0.
1) -2,7;

1
2)-2;
)2

3) 8§;



4) -15

4. Haiigute 3Ha4CHUS BBIPAKECHUS m
1) 18;

2) 220;

3) 122;

4) 6.

NG|

2
5. IlpeacraBbTe BbIpaKeHUE (af"j B BUJIE CTEIIEHH C OCHOBAHUEM a

7
5

1) a®;
2) a*;
1
3) a?;

10

4) a’
6. Pemure TpuroHomerpudeckoe ypapHenue sin X =0
1) IIn,neZ;

2) -Il+IIn,ne Z;

3) _%+Hn,neZ;

4)%+2Hn,nez

7. UeMy paBeH o0beM KyOa eciiu ero pedpo paBHO 6 cM.?

1) 156 cm®;

2) 128cn?;

3) 343 cv’;

4) 216 cm®

8. UeMy paBeH 00beM MPSMOYTOJIBHOTO MapaieNienunena, eciid ero u3MepeHus paBasl 2,4,57
1) 29;

2) 40;

3) 56;



4) 48

9. Uemy paBna npoussoanas pynukuun f(X) = 2x® +15x* + 23
1) 2x° +15;

2) 16 x” +30x;

3) 23 x +15x*;

4) x" +4x2.

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

2) 14;

3) 27,

4) 15.

11. Yemy paBHa 1101ap TPIMOYIOJIBHOTO TPEYTOJIBHUKA, €CIIA €r0 KaTeT PaBeH 3 CM U
TUIIOTEHY3a 5 CM.

1) §;
2) 12;
3) 2;
4) 6
12. Pemute ypasHenue 5 =125
1) 6;
1
2) 5;
3) 4
4)1
13. Pemnre ypaBuenue log, (5x—1) =2
11;
2) 5;

3) 2;

4) -314. Haiigure 3Ha4eHUS BBIPAKSHHS



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

4)0,1

1
logs—

15. Haiiaure 3Ha4eHUs BhIpaKeHus 6

1) 0,25;

2) 30;

3) 0,75;

4)1

OT1BeTBI:

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

Kputepun oueHuBaHus:

«5» - 90 — 100% npaBUIBHBIX OTBETOB;

«4» - 70 — 89% npaBUIBHBIX OTBETOB;

«3» - 50 — 69% npaBUIBHBIX OTBETOB;

«2» - meHee 50% npaBUIBLHBIX OTBETOB.

Kputepuu o1ieHKU npeacTaBIeHHBIX TECTOBBIX 3aJAHUA:
«5» - 14 — 15 npaBUIILHBIX OTBETOB;

«4» - 10 — 13 mpaBUIILHBIX OTBETOB;

«3» - 8 — 9 NpaBWIBHBIX OTBETOB;

«2» - MeHee 8 MPaBUIILHBIX OTBETOB.

CocraButeins C.B. Ap3ymansH

« » 20 .
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