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MuHuCTepCTBO HAYKH M Bbicuiero oopasosanusi Poccuiickoii ®@egepanmnu

DenepajibHOE rOCyAapCTBEHHOE ABTOHOMHOE 06pa3oBaTe/IbHOE YUpesKIeHHe BhICLIEro 00pa3oBaHus

o > w D E

10.

ok~ wn e

«CEBEPO-KABKA3CKHWI ®EJEPAJIBHbIA YHUBEPCUTET» (CK®Y)
ISATUTOPCKUI HHCTUTYT (PUIUAT) CKDY
Konnemxk Ilaturopckoro uncruryra (puimman) CKOY

YTBEPXIAIO
Jupekrop [IsaTuropckoro HHCTUTYTA
(dmmmar) CKOY
T.A. llle63yxoBa
« » 20 T

3ajaHuA K IK3aMeHYy

1 Bapuanr

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

Pemnre HepaBeHCTBO
Pemmre ypasnenne 10 - 5%~ 1 4 5%t = 7
Vs

Pemnre ypaBHeHue 2cos (; - x) =2

o 1 o .
Haiinre npu x=— - 3HaYCHUE IPOM3BOHOM dyukuun f(x) = tgx — 2sinx
HaiinuTe miomans GUrypsl, orpaHMueHHOMN OChIo adciyce U rpadukoM QyHKIUU
f(x) = 2x — x?
HaiinuTe miomaas MoiHOM MOBEPXHOCTHU Tela, MOIYyYEHHOTO NPH BpaIlleHUH
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTaMu 3 CM. U 4CM. BOKPYT OOJIBbIIETO KaTeTa.
BricoTa npaBHIIbHON MIECTHYTOJIBHOM MUpaMuabl paBHa 12 cM., a 6okoBoe pedpo — 13
cM. HaiinuTe miomaas O0OKOBOM MOBEPXHOCTH MUPAMMU/IBI.
Pemmute HepaenctBo log,(x? + 2x — 8) < 2
Haiiute Toukn MuanMyMa QyHKIHE Y = V3c0s2x — sin2x + 2v/3x — 3
Pemure ypaBHenue 2sin’x — 3sinx +1 =0

2 Bapuaut

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

Pemure ypasuenue log,3 — log,(2 — 3x) = 2 — log,(4 — 3x)
Pemmre ypaBuenue 3tg2x — /3 = 0
Haiimure Touxu sxkctpemyma Gpynkuuuf (x) = 3x* — 4x3 + 2

Haiinure nnomans ¢purypsl, orpaHHuUEHHOM OChI0 adcIyce U rpadukoM QyHKIUU
f(x) = —x? + 5x



8.
9.

Haiinute o6beM Tema, HOTYYEHHOTO MPH BPAILIEHHH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
runoteny3oif 10 cm u octpeiM yriaom B 30° Bokpyr MeHbIIEro KareTa.
B npaBuibHOMN Y4eTHIPEXyroiabHON upaMue arnodema o0pasyer ¢ MI0CKOCTHIO
ocHosanus yron 30°. CTopona ocHOBaHuUs mUpaMu il paBHa 12 cM. Haiiaure miomans
MOBEPXHOCTH TTUPAMHU/IBL.
Pemmte Hepasenctso logi(x? — 6x + 8) > —1

3

Haiigmte Toukn MuruMyma GyHkuun y = 2v/3cosx + 2sinx — 2x + 1

10. Pemmte ypaBHeHue 2¢0s2x + 6sinx — 6 = 0

Kpurepun onenuBanus:

OrneHka «0TJIMYHO» BBICTABIISIETCS CTY/IEHTY, €CJIM BEPHO U MPaBUIIBHO 0€3 IOMapoK ¢
MIOJTHBIM 0OOCHOBAaHUEM PEILIECHHsI BBITTOIHEHBI 9-10 3amanuid.

OneHka «XopoI0» BBICTABIIAETCS CTYAEHTY, €CJIM BEPHO U IIPABUIIBHO C CChIJIKAMU Ha
UCTIOJIb3YeMbIe (DOPMYITBI BBIIOTHEHBI 7-8 3a1aHni

OneHka «yA0BIETBOPUTEIBHO» BBICTABIIETCS CTYIEHTY, €CIIM BEPHO U ITPAaBUWJIBHO PELICHO
5-6 3a1aHUi, BO3MOKHbBI HEKOTOPBIE UCIIPABJICHUS [IPU PEIICHUU.

OneHka «HeyI0BIETBOPUTEIIBHO» BBICTABIIACTCS CTYJEHTY, €CJIM HEBEPHO BBIIIOJIHEHBI
Oonee 5 3agaHuil.

CocraButenb C.B.Ap3ymansiaH
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«CEBEPO-KABKA3CKHM ®EJEPAJIBHBII YHUBEPCUTET» (CK®Y)
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Bonpocs! a5 codecenoBanus

o JucuuminHeMareMaTuka

Tema 1.2 PenieHue JIMHEMHBIX YPaBHEHUM U HEPABEHCTB
Kakoe ypaBHeHMe Ha3bIBAETCS IMHEHHBIM

UTto Ha3bIBaeTCs KOPHEM YPaBHEHMUSI

Kakue ypaBHeHUs Ha3bIBAIOTCSI pAaBHOCUIJIBHBIMU
Urto Ha3bIBaeTCs pelIeHueM HEPaBEHCTBA

Kakue HepaBeHCTBa Ha3bIBAIOTCS PABHOCUIIBHBIMU
[TepeuncnuTh OCHOBHBIE CBOIICTBAa HEPABEHCTB

ok wdE

Tema 1.3 Pemienue kBaipaTUYHBIX YPAaBHEHUH U CUCTEM YPaBHEHUI
1. Kaxoe ypaBHEHHE Ha3bIBA€TCs KBAAPAaTHBIM
2. Pemienue kBaJipaTHBIX YpaBHEHUI
3. HenomnHble KBasipaTHBIE ypaBHEHHS U METOJIBI X PEIICHHS
4. PemeHue cucTeM ypaBHEHU.

Tema 1.4 Pemenne kBapaTUUHBIX HEPABEHCTB

Kako# mpoMeXyTOK SIBISIETCS PEIIEHHEM HepaBeHCTBa, eciin D < 0,a > 0
Kaxo#t mpoMeXyTOK SIBISIETCS PelIeHHEeM HepaBeHCTBa, eciin D < 0,a < 0
Kakoli mpoMexyTOK SIBJISETCS pelleHneM HepaBeHcTBa, eciiu D > 0,a > 0
Kaxo#t mnpoMeXyTOK SIBJISIETCS PEIIEHHEM HepaBeHCTBa, eciini D > 0,a < 0
Kakoli mpoMexyTOoK SBJISETCS pelleHneM HepaBeHeTBa, eciiu D = 0,a < 0
Kakoli mpoMexyTOoK SBJISETCS pelleHneM HepaBeHeTBa, eciiu D = 0,a > 0

ok wdE

Tema 2.13 IlpocTeiiniie TPUroHOMETPUYECKHUE HEPABEHCTBA
1. PemieHne TpUrOHOMETPUYECKUX HEPABEHCTB BUJA Sinx > a,sinx < a
2. Pemrenue TPUTOHOMETPUUECKUX HEPABEHCTB BUJIA COSX > A, COSX < a
3. PemreHne TpUTOHOMETPUYIESCKUX HEPABEHCTB BUIA tgx > a,tgx < a

Tema 5.9 IIpaBuna BeluncIEHUS TPOU3BOIHBIX

[TpousBoaHas anreOpandeckoil CyMMBbI (PYHKIIMMA
[TpousBoHas npousBeaeHUS ABYX (DYHKIIHIA
[Tpoun3BoHas MPON3BEIEHUS TOCTOSIHHON Ha (PYHKIIHIO
ITpon3BogHas 4acTHOTO

[TpousBoHas CTeNeHHON pyHKIMH

Uemy paBHBI Ipon3BoHkle ot Gyrkmmi: f(x)=x>+2x°+4, f(x)=2x*+x*+10

2 3 6 1 2 4 X2
f =———fx:———fx:2\/§ 4x° f(x) = 1) f =
(x) x+x3+7, (X) x+x3+5 (X) + (x) = x(x + ) (X)

IS

Tema 5.10 IIponsBoHBIE TPUTOHOMETPUUYECKHUX (HYHKITHI
1. Yemy paBHa npousBoJHAas OT QYHKIHUU SINX




ar N

Yemy paBHA IPOM3BOIHAS OT PYHKIUU COSX
Yemy paBHa npou3BoHas OT GYHKIUU tgx

YemMy paBHaA ITPOU3BOIHASA OT PYHKIIUU Ctgx
Yemy paBHbI npou3BoaHble OT GpyHkimil: f(X) =cosbx f(x) =tgdx f(x)=sin8x
1 ]

Tema 5.11 Brruncienue npou3BOIHON CIOKHON (QYHKIUU

1.
2.

3.

dopmyna MpOU3BOIHON CIIOKHON (YHKITUH

Yemy paBHBI Tpou3BOgHbIE OT QyHKIWMA: f (X) = %cosg, f(x) = (8x + 4)°,

flx) =—

(3—4x)3

Tema 5.22 OOmias cxema uccie10BaHus PyHKITUN

o E

Ob6nactp onpenenenus GyHKIUU

JlaTe onpeneneHue YeTHOW U HEYETHOU (PYHKITUN

Kak HaiiTu Touku nepeceyeHus rpaguka ¢ OciIMU KOOpAUHAT

Kak HailTu npomMeKyTKH BO3pacTaHus U yObIBaHUs (DyHKIIMH

Kakue Touku Ha3bpIBAIOTCSI TOUKAMH 3KCTPEMYMa, TOUKaMH MaKCUMyMa 1 MUHHUMYMa.

Tema 7.3 Pemenue norapupMudecKkux ypaBHEHHN

o D E

Jatb onpenenenue gorapudma

OcHoBHbIE CBOIiCcTBa Jorapudma

Kakolii BuJ iMeeT mpocTeiiiee jorapuMUIecKoe ypaBHCHHE
Kak naxonutcs O.J1.3.11s1 morapuMrU4ecKoro ypaBHeHuUs

Yemy paBeH KopeHb ypaBHeHus: logsx = 2,logg 4x = —1,logex = —%, lgx =2

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB

ok ownE

Hatp onpenenenue gorapudpma

OcHoBHbIE CBOICTBa Jorapudma

Kakoii Bun nmeet npocreiimee sorapupMuueckoe HEpaBeHCTBO

AnTopuTM pelieHus JorapupMuIecKux HEpaBeHCTB

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

Tema 7.5 Pemenue nokasaresbHbIX YPaBHEHUN

1.
2.

3.

Kakoe ypaBHeHUe Ha3bIBaeTCA MOKA3aTeIbHBIM

PacckazaTh 0 MeTo1ax pemeHns MoKa3aTeIbHbIX YpaBHEHUN

Cnioco0 ypaBHUBaHUsI OCHOBaHUH

JlorapudmupoBanue o6enx yacteit ypaBHeHus. [[puMeHeHE OCHOBHOTO
Jorapu(pMHUECKOTO TOXKIECTBA

[TpeoOpa3oBaHue K KBaIpaTHOMY YPaBHEHUIO

Crioco6 rpynnupoBKu

1\* 1\*
Yemy paBeH KopeHb ypaBHeHus: 2% = 32,3% = 81, (5) =16, 5* = 625, (E) =

Tema 7.6 Penrenue nmoka3zaTeslbHBIX HEPABEHCTB

1.
2.

3.
4.

Kakoe HepaBeHCTBO Ha3bIBAECTCA MTOKA3aTEIbHBIM
Ha xakom cBoiicTBe (hyHKIIMM OCHOBaHO pelIeHHe T0Ka3aTeIbHOI0 HEPaBEHCTBA

o . 1 1\*
Haiitu MHOecTBa pelieHnii HepaBeHCcTBa0,2% < 7o 3* <27, (5) <8,

5% > 25,(1) <2

Tema 7.7 PemieHne cucteM ypaBHEHUN

1.
2.

Kaxkas cucrema Ha3bIBaeTCsi COBMECTHOM
Kakasi cucrema Ha3bIBaeTCs ONPEAEICHHON



3. Kakue cucreMsl Ha3bIBatOTCA PABHOCUIBHBIMU
4. Kak, He pemtasi CHCTEMbI MOYKHO OIIPEAEIIUTD YHUCIIO €€ pelIeHUH

Kpurepun oueHuBanmsi:
OueHky «5» CTyIEHT MOJIy4aeT, €CIIu:

» TIOJTHO M3JIaraeT MaTepual, JaeT MPaBUIHLHOE OMPEIeTICHUE OCHOBHBIX IMOHSATHIH;
» O00HapyXHBaeT IOHUMAHHUE MaTepHasa, MOXeT 000CHOBATh CBOM CYXKJICHUS, IPUMECHUTh
3HAHUS Ha TIPAKTHKE, PUBECTH HEOOXOUMBIEC IPUMEPHI;
» TpaBWIBHO OTBEYACT HA JIOMOJIHUTEIBHBIC BOIIPOCHI MPETIOIaBATENSI, UMEIOIINE IIEITHI0
BBISICHUTH CTETICHb IOHUMAHMSI CTYJIEHTOM JIAHHOT'O MaTepuara.
OueHky «4»CTYJIEHT MOJIy4aeT, eCIu:

» JIOITyCKaeT HeCYIECTBEHHbIC OLIHOKH IIPH OTBETE
» MOXKET IPUMEHHUTD 3HAHHS HA MPAKTHKE, TPUBECTH HEOOXOIMMBIEC TPHUMEPHI;
» TpaBUIBHO OTBEYACT Ha JJOMOJIHUTEIBHBIC BOIIPOCHI MIPETOIaBaTENsl, HMEIOIINE LENbI0
BBISICHUTBH CTEIIEHb [IOHUMAHMS CTYJEHTOM JIAaHHOI'O0 MaTepuara.
OuneHky «3»CTy/IEHT NIOJy4YaeT, €CIH:

» M3znaraer MaTepuai HEIOCTATOYHO MOJIHO, JOIYCKAeT HETOYHOCTU B OTPEICIICHUN
HNOHATUHN UK (POPMYyITUPOBKE MpaBUII
» 3aTpyIHSETCS IPU OTBETaX Ha BOIPOCHI MPETOAaBaTEs.
OneHKy «2» CTyAeHT MOJIy4aeT, eCJIu:
» CTYAEHT UMEET pa3po3HEHHBIE, OECCUCTEMHbIEC 3HAHHS, HE YMEET BBLICIATH IIIABHOE

BTOPOCTCIICHHOC, JOITYCKACT OIIIMOKH B OIIPCACIICHUC HOHHTHﬁ, HCKaXacT UX CMBICII,
6ecn0p;mquo N HCYBCPCHHO U3JIAracT MaTrcpuall, HC MOXET IIPUMCHATH 3HAHUS JJIS1
peuICHUS MPAKTHUYICCKUX 3a1a1; 3d [TOJIHOC HC3HAHUC 1 HCIIOHUMAHUC y‘{66HOFO
Marepuraja ujinl OTKa3 OTBCUATD.

CocraBurenb C.B.Ap3ymansa



MuHuCTepeTBO HAYKH H BbIcIIero oopaszosanus Poccuiickoi ®enepanuu
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KoMmiekT 3agaHuii 1J11 KOHTPOJIbHOM
padoThI

10 AUCHUIIIINHE Marematuka

Tema 1.3PemieHne KBaJApaTHYHBIX YPABHEHH U CHCTEM YPaBHEHMI

1 Bapuanr
1.Pemnre inHeliHOE YpaBHEHHE:
2) 3X_x+2_3x—2+x—1:1 6)1_6—2x:X_x+3
4 2 3 3 2

2. Pemure CUCTEMY JHMHENHbIX HEPABCHCTB:

4x-3+3 3x 5 —2X 5 2X
6 2 8 B ’
a
) {4x—3+x 5 x-1' ){4x 15 _43
8 5 2 3 3
3.Pemnre cucreMy ypaBHeHUM:
5x—2y =7, 2x-y_3x—2:x+y’ i+£:§,
{3x+4 =25 0 3 4 BLX Y 6
y= 5x— 4y =18 2y —x=1

4.Peminte KBaJpaTHoOe YpaBHEHUE:

5% +9 4x*-9
+ =
6 5

a) x> —=x=0 6) 3 B xX?+9x+20=0 Nx?-5=0

x(2x —3) . (Bx-1) (x+3)’
2 5 5

=1

A)

5. Pemiure KBaApaTHYHOE HEPABEHCTBO:

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



6. Pemute rpadguyeckn ypaBHenne: X +1= (x -1)°

2 Bapuant
1.PemnTe iuHeliHOE ypaBHEHHE:
a)X+X-3+X+1:2X+5_3X 6)4—6_2X+X:2X—X+3
4 2 2
2.Peminte cucTeMy JIMHEHHBIX HEPABEHCTB:
2 3
a 0 {
){1—3x<3x—5 ) X+1 1
3 —— >=2X—-2=
2 2
3.Pemure cucreMy ypaBHeHHIA:
2X—-6 Xx-2
2x + 3y =13, 3 5 =2y, 1_1:1’
0) B)Yy y x 3
5x-y=7 3X—-6
> + ==X X=2y=2

4.Pemnte KBajgpaTHOE ypaBHEHHeE:

2 9y?2
a)x*-2=0 6]3X2+6X:8X2—9XB)3X 11+74 2x

12
2) X(x=7) N x—4 11X 1
3 3 10
5. Pemiute KBaApaTHYHOE HEPABEHCTBO:
a) 2x? —=x+4<0 6)—3x*+5x+2>0 B)2x? —4x+13>0

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

Temal.5. @®ynkuum:1uHeliHas, 00paTHasi MPONOPUUOHAIBLHOCTL. [locTpoeHue
KBAJIPATHYHON (PYyHKIUH

| Bapuanr.

[Toctpoiite rpaduku IuHEHHON QyHKIIMKM 1 6GOPAaTHON MPONOPLUUOHATBHOCTH ()YHKIIMHA:

lLy=3x+4
2.y=%x—1
3.y=5—4x

42y —4x =6

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



[TocTpotite rpaduku KBaapaTHIHON HYHKIIHH
1.y=8x%-6x + 1
2.y=-x2+2x +3
3.y=x>+3x+8
4. y=x2-4x +4
Il BapuaHnr.

[Toctpoiite rpaduku TuHeHHON QyHKIMM U OOPAaTHOMN MPOIOPLIUOHAIBHOCTH
byHKUIMMA

1.3x +4y =
) 3
.y—zx
3}/:;
4y=4+%
5.y=4x -5
6.y =3 2
y=3-3X

[Toctpoiite rpaduku KBaApaTUUHON (YHKIIUH
1. y=x>—4x +3.

2. y=X>—6x+5.

3.y=—5x>+3x+2.

4. y=x(1—X).



KonTtpoabHslii cpe3 3Hanui Ne 13a nepBblii cemecTp

1 BapuanT
1. Beruucnuts: a) cos 780°;
. 137
0) sin—;
6
)Sin 0S ur<aoa< i
B a, €CM co0SoL = — — -
13 2

a
r) COSE , ecnu cosa = 0,28 u 0 <a<m;

sin 75° +sin 45°
sin 285° ’

V4
e) 16 cosxcos 2xcos 4xcos 8x, ecinu x = E ;

sina  cos’a

cosa Sina

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

. 1
, ecIn S|na—cosa=§.

B) %Sin (540° + B) sin (B + 810°);

r) sin 3o €os 2a + sin 2o oS 3o —C0S (21 — o);
sin(—a) +cos(z + a)

pis

1+2 cos(;[ - aj cos(—a)

1-cos2a

Sin 2a
k) 4 sin 10° cos 50° cos 40°.

LT
3. Pemnth ypaBHeHue: a) COS (1 + X) = SmE ;

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

l1-sina CoS &

4. JlokazaTh TOXKIECCTBO: a)

1
6)cosda+1= > sin 4o (ctga — tgou);

1-2cos’ a
B) ————=tg a—Ctg o .
sin ¢ Cos &



2 BapuaHT
1. Beruuciuts: a) sin 780°;
13~

0) cOS——;
6
. 7T
B) COSAL, ecnnsmoc:—g u 7r<a<?;

3z

r) Sin 2o, eciu Sina. = " u TB<OL<7 ;

sin 70° +sin 20°
cos205°

Vs
e) 16 sin x sin 2x sin 4x sin 8x, eciux = E :

4sin 2 +5c0s 2
, ecnu Ctgo = —.

x -
2sin 2 —3C0s 2 3
2. Yupoctuts Beipakenue: a) Sin (o + ) + sin (o — B);
6) sin 605°cosp + sin Bsin 835°;

1
B) Z sin (405° + B) cos (B + 765°);
r) sin 4a cos 3a + sin 3a cos 4a —sin (6w — a);

sin (3; + aj +sin(2z + a)

S cos(— a)sin(~a) +1

sin2a
€) —
1+cos2a
x) 4 sin 15° cos 15° sin 100°.
/4
3. Pemuth ypaBHeHue: a) Sin (1 + X) = COS (— Ej ;

6) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_1+cosa |

l1-cosa sina
0) (tga + ctga)(1 — cos 4a) = 4 sin 2a;
1

B) —
tg a+clg

4. Jloka3aTh TOXICCTBO: a)

=SinaCcosc .



KonTpoabHblii cpe3 3Hanui Ne 23a nepBblii ceMecTp
1 BapuanT

1 Uccnenyiite pynxmuro f(x) = 3x% — 2|sinx| + x*-tgx Ha 4ETHOCTH (HEUETHOCTS).
3
2. Jlana pynknus g(x) = sin 1,5x + 5cos 2 .Haiimure: g(0); g(7n); g(-12x).

3. Haiimute o06nacte onpeneneHus GpyHKIIHiA:
a) y= Jx-12 -

x> -1

6) y=Ilog:(6+x—x?)

4. IToctpoiite rpaduku GyHKIUI

a) y=logx3(x—2)
6) y=(3) +1

B) y=sin(x—%)

Il Bapuanr.
1 ccnenyiite dpynxmmio f(x) = 3x|X| — 25in®x + ctgx Ha YETHOCTH (HEYETHOCTS).

2
2. lana pynkmmsa g(x) = 3sin 3% cos2,5x . Haiinure: g(0); g(-9n); g(8n).

3.HaiinuTe obmacte onpenenenus: GyHKIUU
5—-X

x2 -2

6) y = log 5(3x* — 5x + 2)

4. Tloctpoiite rpaduxu GyHKIMHA

a) y=log,(x+1)

0) y=5*-2

B) y=cos(x+%)

a)y=



KonTtposabHnas pabora 3a nepBblii ceMecTp

1 BapuanT
Ynpocrure BhIpaxkeHue

1.(sin x +cosx)* —1

2
2.(0052 x[% — xj +sin 2(37” — XD —sin?x

sin® X + sin? xcos? x
' sin? xcos? x

3

IIpeoOpa3yiiTe BbIpakeHue:

1 (a+2 a " 2 )_\/E—\/E
) v2a 2a+2  a—2a a+2
1 1
c-1 c2+cx 1L
2. ma et
c4+cz  c2+1
3 lg8+1g18
) 2lg2+1g3

Pemute ypaBHeHue

1vVx2+2x+10=2x—-1
T T
2.cos (Z + x) + cos (Z — x) =1
3.0 2x2—16x—37,5:5\/§
4.logzVx — 5+ logszV2x — 3=1



2 BapuaHT

Ynpocrure BhIpakeHue

1.(cos2x+1)ig?x —1

37
1+ ctg?(— x) ctg[z—xj
tg?(x—x) ctg(r+ x)
sin ® xcos x + cos® xsin x

cos?® x
IIpeoOpa3yiiTe BbIpa:keHHe:

L (S - van) (55

2.

3

L 11\ 303
1 az2—b2 | +2a2+b2
2 3(ab)2—3b+< >

" a-b

33
az+bz2
3lg2 + 3lg5
"1g13 —1g130
Pemure ypaBHenue

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

1

162
4-1g(2x—1) =1—lgVx—9

3.2x?—6x+0,5=



KonTpoubnblii cpe3 3Hanunii Ne 1 3a BTopoii cemecTp

| — Bapuant
1.Bbruncanre npous3BOIHYIO:

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

2.f(x)=§+x—22—3

X3

3.f(x) = (8x-10)’
X
4.f(x) = cosg

1

5f(X)=m

2.HaiimuTe KOOpAMHATHI TOUYEK KacaHusl, B KOTOPBIX KacaTelbHbIC K TpaduKy QyHKIUU Yy =
2x% + x + 4 uMeroT yrioBoii ko3 puiueHT, paBHbIii 1

3.CocraBbTe ypaBHeHHUE KacaTedbHOU K rpaduky pynkuuu y = 3x% — 4x — 2 B Touke C
abcuuccoit xo = —1

4 MatepuasbHas TOUKA JBMKETCS OPAMOIMHEHHO 110 3akony x(t) = t3 — 27t. Haiiaute
YCKOPEHHE TOYKH B MOMEHT BpeMeHH t = 2 c.

5. Haiiaure oOuuii Bua nepBooOpa3HbIX Ui QyHKIUU:
1.f(x) =3x+5x> +6x° -2
2. (x) =X—12+X—i—&
3.f(x) = (5x-3)°
4.f(x)=sin (Zx — %)

2

5.f(x):m

6.BerarciuTe HHTETPAIb:

1
1.] x3dx
-1




Il — Bapuant

1.Bbruncaure npousBOIHYIO:

1.f(x) =3x* +6x* +8x +100
2 3
o3

8

2.f(x)=f+
X xX° X
3.f(x) = (4x-5)°
4.f(x) =sin10x
1

(1-2x)°

2.HaiinmuTe KOOpAMHATH TOUYEK KacaHUs, B KOTOPBIX KacaTelbHbIE K TpaduKy QyHKIUU y =

x% 4+ 2x — 1 uMmeroT yrioBoil ko3 UIUEHT, paBHbIii 2

3.CocraBbTe ypaBHeHHUE KacaTedbHOU K rpaduky pynkuun y = 2x% — 5x + 1 B Touke ¢

abcuuccoit x, = 2

4 MarepuanbHas TOUKa JBUKETCS NPAMOJIMHEiHO 110 3akony x (t) = 8t% — 2t3. Haiimure
YCKOPEHHE TOYKH B MOMEHT BpeMeHH t = 1 ¢

5. (X) =

5.HaiiguTe o6muii Buj nepBooOpa3HbIX s PYHKIIHH:
1.f(x) =6x+3x>+2x* -9
20(0=24+3 2Ux
X X
3.f(x) = (4x-13)°
4.f(x) = cos(sx - %)

4

5f(X)=m

6.Berancnure HUHTCTpaJbl:

1

1.Ix5dx
a

/4

dx
sin 2

X

3.[ (4 +2x)x

2]
]



KonTpoabHblii cpe3 3Hanunii Ne 2 3a BTOpoii cemecTp

| — Bapuant
1.Cropona npaBumiibHOrO0 Tpeyroyibuuka ABC paBHa 2V3 em. K ero miockoctr MIPOBEJICH
nepnenaukyisap AK, pasubiii 4cM. Haiinure paccrostaue ot Touku K no croponst BC.

2.Haligute moJiHyr0 TOBEPXHOCTh M 00BbEM MPABMIIBHON TPEYTOJIbHOM MPU3MBI, €CITH CTOPOHA
OCHOBaHHs paBHA 2v/3CM, a BBICOTA IPU3MBI PaBHA 4cM?

3. HaiiuTe mosHyo MOBEPXHOCTh M 00bEM MPaBUIbHONW YETHIPEXYTrOIbHON MHUPAMHIBI, €CITH
CTOpOHA OCHOBaHMS paBHa 3¢cM, a BbIcoTa 00KOBOM rpanu 10cm?

4. OceBoe ceueHue LWIMHIpa — KBajpar, AMAaroHaiab Kotoporo 4 cm. Haiinurte momans
MOBEPXHOCTH IMIIUHIPA, 00BEM.

5. Pagmyc ocHOBaHMsI KOHYyca paBeH 6 cM, a oOpa3yromas HaAKIIOHEHA K TUIOCKOCTH OCHOBaHUS
nozx yriom 30°. Haiinure:
a) IUIOIIA/b CEYCHUSI KOHYCA IJIOCKOCTBIO, MPOXOSIIEH uepe3 JBe 00pa3yroIue, yroil MeKIy
KoTopbiMH 60°;
0) ronaab 60KOBOW MOBEPXHOCTU KOHYCA.
B) 00beM
Il — Bapuant

1.0tpe3ok AM, paBublii 12 cM, neprnieHauKyIsApeH miockoctu Tpeyronbauka ABC. Haitnure
paccrosiuue ot Touku M gonpsmoii BC, ecmu AB=AC=20cMm, BC=24cwm.

2.HaiiuTe moyHy0 NOBEPXHOCTh M 00BEM NMPaBHIILHON TPEYroJabHOM MPU3MBI, €CIIH CTOPOHA
OCHOBaHUS paBHA 8CM, a BHICOTA MPU3MBI paBHA 6¢cM?
3.HaiinuTe nonnyo MoBepXHOCTh U 00bEM MPABUIIBHOM YETHIPEXYTrOJbHONW MUPAMHIbI, €CITU
CTOpPOHA OCHOBaHHUS paBHa 2CM, a BbICOTa OOKOBOM IpaHu 8cM?
4. OceBoe cedeHHe IIIMHAPA — KBAApaT, IUIOMAAh OCHOBAHMS HUIMHApPA paBHA 167 cM>.
HaiinuTe miomaas NoBepXHOCTH LMIIMHAPA, 00BeM
5. BricoTa koHyca paBHa 6 cM, yroJ IpH BepIIMHE oceBoro cedeHus paseH 120°. Haiinure:

a) IUIOIIA/Ib CEYCHUsI KOHYCa MJIOCKOCThIO, POXOASIIEH uepe3 Be 00pa3yolue, yroji Mexay
KoTopeiMu 30°;

0) ruromaab 60KOBOM MOBEPXHOCTH KOHYCA.

B) 00bEM

Kpurepun ouennBanus:

OueHky «5» CTyIEeHT MOJIy4aeT, €CIIu:

» 00CTOSITETTHHO M C TEOPETUIECKUM O0OOCHOBAHUEM PEIIACT JAHHYIO KOHTPOJIBHYIO
pabory;
» MOXeT 000CHOBAThH CBOE PEIICHUE, TPHUBECTH HEOOXOJMMBIEC TPHMEPHI;
» TIpaBWIFHO OTBEYAET HA JIOTIOJHUTEIHHBIE BOITPOCHI MPETIOIaBATENSI, UMEIOIINE TIEITHI0
BBISICHUTH CTEIIEHb IIOHUMAaHUS CTYJAEHTOM JaHHOI'O MaTepuaa.
OneHKy «4»CTyIEHT NIOJy4YaeT, €CIU:

» HemnoxHo (He MeHee 70% OT MOIHOTO), HO MPABWJIBHO PEIICHO 3aaHuE;



MIPU pelIeHur ObUIH IOMYIIEHbI 1-2 HecylecTBEHHbIE OMUOKH, KOTOPbIE OH UCIIPABIISET
I10CJIE 3aMEYaHMsl IPEN01aBaTeNs;

MOKET 000CHOBATh CBOE PEIICHHE, IPUBECTH HEOOXOAUMBIC TIPUMEDHI;

IIPaBWJIbHO OTBEYAET HA JOIOJIHUTENBHBIE BOIIPOCHI MPEN01aBaATENs], UMEIOLUE 1IEIBIO
BBISICHUTB CTEIIEHb IOHUMAaHUs CTYJEHTOM JAaHHOI'O MaTepuaia.

OueHky «3»CTyICHT MOJIY4YaeT, €CIu:

>
>

HernonHo (He MeHee 50% OT MOJIHOTO), HO MPABUIILHO PEILICHO 33/IaHK¢E;

IIpH pelieHny ObLIa JTomyieHa | cylecTBeHHas OmnoOKa;

3HAET ¥ IOHUMAET OCHOBHBIC MTOJIOKEHHSI TAHHOM TEMBI, HO JIOITYCKAeT HETOYHOCTH B
(bOopMyYITHPOBKE MOHSTHH;

W3JIaraeT BHIMOJIHEHUE 3a/IJaHMsI HEAOCTATOYHO JIOTHYHO U MTOCIIEI0BATEIbHO;
3aTPYAHSCTCS MPH OTBETAaX Ha BOIPOCHI MIPEIO1aBaTEeIIs.

OueHky «2» CTyIeHT MOJy4aeT, ecIu:

>

CTYACHT UMCCT PAa3pO3HCHHBIC, OeccuCTeMHEIS SHAaHUs, HC YMCECT BBIACIIATD INIaBHOC U
BTOPOCTCIICHHOC, JOITYCKACT omuOKU B OIIPCACIICHUC HOHHTI/Iﬁ, HCKaXacT UX CMbICII,
6€CHOp$II[O‘-IHO N HCYBCPCHHO M3JIara€T Marcpuall, HC MOXKCT IIPUMCHATH 3HAHUA JJIA
pelICHUA MPAKTUYCCKUX 3a4a4; 3ad [MOJIHOC HC3HAHUC 1 HCIIOHUMAaHUC y‘-I€6HOFO
MaTcpHrajia UJinl OTKa3 OTBCYATh.

CocraButens C.B.Ap3ymansn



MuHuCTepETBO HAYKH H BbIcIero oopaszosanus Poccuiickoi ®egepanum
®DenepaibHOE rocy1apcTBeHHOE ABTOHOMHOE 00pa3oBaTeIbHOe YUpe:KAeHne BhICIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHM ®EJEPAJIBHBII YHUBEPCUTET» (CK®Y)
HSATUTOPCKUI HHCTUTYT (PUIUAT) CKDY

Koanemxk Ilaturopckoro uncruryra (puiman) CKOY

YTBEPXJIAIO
Jupekrop [IaTUropckoro MHCTUTYTA
(dmmmar) CKOY
T.A. llle63yxoBa
« » 20 T

KoMmiekT pa3HOypPOBHEBbIX 3a/1a4

o JUCLUILIMHE MaTeMaTuka

Tema 1.3 Penienue kBaipaTUUHbIX YPaBHEHUHN U CUCTEM
YpaBHEHUU
1 3ananus lypoBHus

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

5%2 + 3x + 7 = 0;

x> —6x+9=0.

X% +9x = 0;

x?—16 = 0.

a bk wn

2 3aganus 2 ypoBHs
3amanue 1. Pemure kBajipaTHbIE YpaBHEHUS

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

ok~ wn

3ananue 2. Pemmnre cucTeMbl ypaBHEHUI

1. {X_yzl’
X +y® =41.
2X—-3y—-xy=4
{3x+y+3xy=3
x?(x+y) =80,
{XZ(ZX—3y)=80.

3 3aganus 3 ypoBHs
3aganue 1. Haliiutre KOpHU ypaBHEHHIT

1. x*—-8x*-9=0



2. x*-15x*-16=0
3.(x* =2x-5)*—2(x* —2x—-3)-4=0
3aganue 2. Pemure cUCTEMbI ypaBHEHHI

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

X +y=2
2. y
Yo +Xx=2
L-FLZZ,
X+y X-y
3, 4 .

g L X+Y X+y

Tema 2.10 BeinmonHeHue ynpakHEHHH Ha NPUMEHEHHME H3YYEHHBIX (QOpPMYN K JEKLIUSIM
«®opmynbl ABOMHOrO aprymeHta.®@opMyiibl MOJOBUHHOIO yriay, «lIpeobpasoBanue cymmbl
TPUTOHOMETPUUYECKUX (YHKLUH B IPOU3BEICHUE U NIPOU3BEJICHUE B CYMMY»

1 3apanus lypoBHus
3ananue 1Ynpoctute BolpakeHHe

1 sin2a

" sina
2. cos2a + sina
cos2a

cosa—sina
25in20%co0s20°

T . T
cos?— — sin®*—
10 10

ok W

2 3ananus 2 ypoBHs
3aganue 1.Berauciure

a T—a . 3T
1. 4cos—cos—sin|——«a
4 2 2
(sina+cosa)?
1+sin2a
1 1

2
3
1-tga 1+tga
. T mT—a
4, sin—cos—
2 2
5. ctga(1l — cos2a)

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

a) sin2a; 0) cos2a;B)tg2a
3aganue 2.Jl0kaXuTe TOXKICCTBO:

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

Tema 3.4WccnenoBanue Gpynkuuii. [Tocrpoenue rpadpukoB GpyHKIuit k gexun «CBoiicTBa
(GYHKIMH: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD, IEPUOJUIHOCTDY.
1 3ananus lypoBHus



3aganue 1

1. Onpenenuts 110 rpadguxam GyHKIMU Yy = ax? + bx + ¢, yka3aHHBIX HA PUCYHKAX, 3HAKH
K03 PHUIHEHTOB &, b, C u quckpuMuHanTa D.

1) AY 2) \LAY |

'_'Il-.._.___';_
=
g™
| |
=Y
S
i

h_| x
3) 4) \ AY /
/
Y, -
0 e 0 el
3amaunue 2.

Ykaxute rpaduk Bo3pacTaromei (yHKIHH.

1 T 2) WY -

3) Y 9] x¥

o

3aganue 3.

VYka3zaTh UHTEpBaJIbI Bo3pacTaHusl QyHKIH, rpaduKu KOTOPBIX MPEICTaBICHbl HAa PUCYHKAX



B e v [t
}1. A -
NN
“INCT \ T [l
_._.:[... - 1
IEEERIEREY &
HEN AL
- L1l
T T
HHHHHT T
N
A
{ h
ERERCIRWIN x
TN
HHHHY
2 3ananus 2 ypoBHA
3ananue 1
1. Tlocrpoiite rpaduk yHKINH, €CIIA U3BECTHHI €€ CBOWCTBA!
CBOHCTBO QyHKIIMH
. | Obnacthb [—6;6] [—5; 4] [—4; 4] [-5; 3]
OTIpeIeIeHUS
O6acTs 3HAYEHHS [—2; 5] [0; 6] [—3; 6] [0; 5]
. | Touku nepeceuenus
rpaguka:
a) ¢ ocero OX
A(-4,0) 0(0;0) A(-4,0) A(3:0)
B(-2;0) B(-1;0)
0) ¢ ocwro Oy C (2,5;0)
. | IIpomexyTkun
3HAKOMOCTOSIHCTBA:
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) _
. | IIpomexxyTku
a)BO3paCTaHUsI [—3;1] [-5;—2] [—4; —2] [—3;1]
[4; 6] [0; 4] [1; 4]
0)yObIBaHUs [—6; —3] [—2; 0] [—2;1] [-5;=3]
[1; 4] [1;3]
. | Toukr MaKcUMyMa, 1, f(1)=3 2f(=2)=2 |-2f(-2)=2 |1,f(1)=5
MaKCUMyM (YHKITUH




Touku MUHUMYMa,

MHHUMYM ()YHKLIUH 0, 1,f(1)=-3
-3, -3,
4,
6. | JlomoIHUTENbHbIE f(—-6) =3 f(=5)=10,5 f4)=6 f(=5)=3
TOYKH TpaduKa f(6) =5 f(4)=6

3 3aganus 3 ypoBHs
3ananue 1Uccnenyiite u nmocrpoiite rpaduku GyHKIIHiA

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

x+1

3. y=—7

Tema 4.3 Crenens ¢ paloHaJIbHBIM NTOKa3aTeneM K Jiekuuu «KopeHb n-oil creneHu, CBOMCTBa
pasvKaJloB, IPAaBUJIa CPABHEHUS KOPHEW»

1 3apanus lypoBHus

3aganue 1Berauciure
1. V16-625

V32243

V8 -343

40,0001 - 16

Y160 - 625

V249

=5

N ook wd

2 3aganus 2 ypoBHs
3amanue lHaﬁzmTe 3HAYEHUE YHCIIOBOTO BBIPAKEHUS

(255
100000000 27

2. /1— 45—5%8

5 243 3 17
— = . =4 =
1024 27

4
s
4. /31\/_

3 3aganus 3 ypoBHs

3ananue 1 Haiiaure 3HaueHue BbIpaXKEHUS

1. Y10 ++v73-3110-+73

2. Y9-v65-19+65




J@+v17)®
-7§zf7?;-4-\ﬁf7
4. V3-+5-v3+5

Tema 4.9 [IpeoOpa3oBanue BEIpAKEHHUNA, COACPIKALINX CTEIICHH U JIOTapu(MBbI K
nekunn«CTerneHb ¢ 1eHCTBUTEIBHBIM OKa3aTEeIeM»

1 3apanus lypoBHsi
3ananue 1 Haiinure 3HaueHue BbIpakeHUS

36.15°5
A
36°
2. 67
76,2
3. 492.6
4 (58)10 : 578
0,24 10°
5. 0,6-10%"

2 3ananus 2 ypoBHA
3ananue 1 Haiinure 3HaueHue BhIpaKeHUS

1 1\ 3
IG
L V5

5 481110448

' 1 1y 3
(9§‘9z>
12
3 \ VO

6\/6 . 5\/6
4 3QV6-2
' 40!1.4-11
5, 101

3 3aganus 3 ypoBHA
3ananue 1: BeluncnuTh 3HaU€HUE BBIPAKEHUS:

e}t £
log 5 (V3)

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

2.
(1{}51; 16 ) (1{}5_1; 36 )
3. 2 i




Tema 5.9 IIpaBuiia BeIUNCIEHNS TPOU3BOAHBIX K JeKIUU«IIpon3BOAHBIE OCHOBHBIX
3JIEMEHTAPHBIX QYHKIHID»

1 3apanus lypoBHus
3amanue 1 Berauciure npon3BoHbIe PYHKITUN

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

3. f(X):§+F+7

1 2 4
4., fT(X)==+—+—=
9 x x* 5

5. f(x)=2Vx+4x°

2 3ananus 2 ypoBHA
3ananue 1 Berancnure mpou3BoaHbIE PYHKITHIA

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)=xi+8

8)f(x)=)):Tj

3 3aganus 3 ypoBHSs
3aganue 1

1) f(x) =cos5x



X
2)f(x):35|n§

3) f (x) = (8% + 4)°
2

D100 = 5=yo7

3 1
5 f(x) = (3—2x) +W

6) f (x) :Zsin(BX—%)

Tema 5.23 [IpMeHeHne TPOU3BOIHBIX K HCCIICTOBAHUIO QYHKIIMK M TOCTPOCHUIO IPahuKOB K
nexkuuu «O01mas cxema ncciae10BaHus QyHKIUN

1 3apanus lypoBHus
3amanne 1. Haiitn mpoMexxyTKH BO3pacTaHus U yObIBaHHS (DYHKITHH

1. y=x2-2x+3

2. y=(x—-2)%- (x + 4y

3. y=x2-6x+8

4, y=2 -2 x>+ 4xY/3 - Y x*
5. y=5-6x7-4x3- % x4

2 3aganus 2 ypoBHs
3ananue 1 Haiftu Toukn MakcuMyMa 1 MUHUMYMa (yHKIUU

1. y=x3+3/x

2. y=-48/x —x3

3. fx)=x2-4

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

3 3aganus 3 ypoBHS
3ananue 1 MccnenoBath QyHKINIO U TOCTPOUTH €€ Tpaduk

1. fx) = 3x°-5x8
2. f(x)=x*-2x3+3
3. y=9x°+3x3

Tema 7.3 Pemenue norapupMuuecKux ypaBHeHUN

1 3apanus lypoBus
3amanue 1.Haiitn X, eciau W3BECTHO, UTO

1. log,,x= 4Iog0v13—§log 0127 —2log,,6
2. log,, x=2log,,6-0,5log,,100 + 3log /20

1 2
3. lgx= =Iga+ —lgd—Igb—lgc,
g 39 39 gb-—1g



3aganue 2 Berauciaurs
3log,3—-log, 27
log,3+log,9
3lg4+1g0,5
lg7-Ig14

Iog445+log4;

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

2 3ananus 2 ypoBHA
3ananue 1 Pemure ypaBHeHuUs
1. %logz(x —-4)+ %logz(Zx —1) = log,3
2. lg(3x%+12x +19) — lg(3x + 4)=1
3. log2x+logsVx — 1,5=0
3 3aganus 3 ypoBHS
3ananue 1Pemnre ypaBHeHuUs

1. log, ,(Bx+1)=2

2. 2x? 45"%X = p5low 0
3. log,, ;4,5x=2

4. 3x?+0,5°%" =360

Tema 7.6 Pemenue nokasarenbHbIX HEPAaBEHCTB

1 3ananus lypoBHus

3ananue 1.Pemure HepaBeHCTBA
1. 4572X < 0,25

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

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

4, 327% < 27

2 3aganus 2 ypoBHs
3aganue 1 Pemnre HepaBeHCTBA

1 2x2 2> (%)Zx—3 2

2 (%) x < (\/g)x +3,75
4 x+1 Nz x 3

a0

3 3aganus 3 ypoBHA
3ananue 1Pemure HepaBeHCTBa

1. 4¥=2Xt1_8>0
1

2. (E)Zx_1 ~10-3%+3<0



1 X
3. () -5-6%-6<0
36
Tema 11.2 ITnomanas O0KOBOW U MOJHOM MOBEPXHOCTH MPHU3MBI, TapaJuIelenuneaa, kyoa
K Jekiuu «JIByrpannsie yrisl. [Ipusma, ee anementsl. [Tapamtenenunen. Ky6. Ceuenus
MIPU3MBD»

1 3ananus lypoBHus
3ananue 1 YeMy paBHa IUIOIIA{b OCHOBAHUS IPABUIILHOM YETHIPEXYTOJIBHOM IPU3MBI,

€CJIM CTOPOHA OCHOBAHUs paBHA ScMm?
3ananue 2 UeMy paBHA HOIHAs IOBEPXHOCTh Ky0a €CIIH IUIOIAb OCHOBAHHS PaBHA 4 cM?
3ananue 3HaliauTe noiHy0 NOBEPXHOCTh IPABUIBHOM TPEYrOIbHONU MPU3MBI, €CIIN

CTOpPOHAa OCHOBAHUsI paBHa 2V 3CM, a BbICOTA MPU3MBbI paBHA 4cM?

2 3apanus 2 ypoBHS

3ananue 1Haiinure monHyo MOBEpXHOCTh NPABUIIBHOW YETHIPEXYTOJIbHOW MTUPaMU/IbL,
€CJIM CTOPOHA OCHOBaHUS paBHA 3¢M, a BhIcOTa 00KOBO# rpanu 10cm?

3ananue 2B npsMoyrojasHOM MapauiesienuIe/ie CTOpoOHbl OCHOBAHUS PaBHBI 12 cM U 5 cM.
Juaronane napauienenumneaa oopa3yeT ¢ II0CKOCThI0 OCHOBaHuUs yroi B 45°. Haiinure
O00KOBOE PeOpO mapaienenuneaa

3 3aganus 3 ypoBHS

3amanne 1.0OcHOBaHUE MPSIMOM MPU3MBI — TPEYTOJIBHUK CO CTOPOHAMH 5 CM U 3 CM W YIJIOM B
120° mexny Humu. HawmbGonbmas w3 miomanei OOKOBBIX TpaHel paBHa 35 cm2. Hairigure
TJI0MAIh OOKOBOM MOBEPXHOCTH MPU3MBI.

3aganne 2 CTOpOHBI OCHOBAHUS MPSMOTO TMapajuiesenunena paBHel 8§ cM U 15 cM 1 00pasyroT
yroJ B 60°. MeHnbIas U3 mionajeil JuaroHaibHbIX cedeHuid paBHa 130 cm2. Haitaure nomanb
MOBEPXHOCTH Mapajuieenumnesa.

Tema 11.4I1nomans OOKOBOM M TMOJMHOM MOBEPXHOCTHM NHUpamMuabl K Jekuuu «Ilupamupaa.
[TpaBuibHas nupamuaa. Y ceueHHast nupamuaa. Terpasap CedeHus: nupaMuab»

1 3apanus lypoBHus
3ananue 1

1. Cxonpko rpaHeil, OOKOBBIX pelep y M- YroJbHOM mHpaMuibl?

2. Kakoe HaumMmeHbIIEE YHCIO TPAHEM MOXET HMETh nupamuia?’

3. Beicota mupamMuibpl paBHa 3 cM. YeMy paBHO pacCTOSIHUE OT

BEPIIMHBl NUPAMUIBl 10 MJIOCKOCTH OCHOBAHHUSA ?

4. bokoBeie pebpa TpeyroinpHOW mupamuisl 7cm, 12cm, Scm. OnHO W3 HHUX
NEPIEHIUKYJIAPHO K IUIOCKOCTH OCHOBaHMA. YeMy paBHa BbICOTA INHpPaMUIBIL.

2 3aganus 2 ypoBHs
3ananue 1 JlaHa mpaBuUibHAs 4YETHIPEXYroJIbHAs NHpaMuia €O CTOPOHOH OCHOBaHMS 2
CM W BBICOTOW OOKOBO# rpanu 6 cm. Haligute miomans OOKOBOW MOBEPXHOCTH
IUPAMHUIBI
3ananue 2. BeicoTa NpaBWIBHOM 4YETHIPEXYrOJbHOM NHpaMUIbl 7CM, CTOpOHA
ocHoBanus 8cm. Omnpenenure OokoBoe pedpo.



3 3aganus 3 ypoBHS

3ananue 1 BpruncnuTe NoaHy0 MOBEPXHOCTD NIPAaBUIILHON YETHIPEXYrOJIbHOW yCEUEHHOM
UpPaMU/IbI CO CTOPOHAMU OCHOBaHUs [ U 9 cm, a 60KOBOE peOpO HAKIIOHEHO K
TJI0CKOCTH OcHOBaHus 1o yriom 30°.

1. 3apanue 2 OcHOBaHMEM NMUPAMUBI CIIY>)KUT IIPSIMOYTOJIBHUK, IJIMHA CTOPOHBI KOTOPOTO

paBHa /5 cm, a nuHa ero quaroHanu 24 cm. Haiiaure nojiHyo MOBEPXHOCTh MUPAMUBbI,
ecii Kaxk1oe ee 60KOoBOe pe6po HAKIOHEHO K OCHOBAHHMIO THPaMHIBI 1101 yriom 450,

Tema 11.11 O6vem nunusapa K nekuuu «Lunmunaap u ero snementsl. CedeHus
LWIMHAPa

1 3apanus lypoBHus
3ananue 1HaiiTu moaHy0 MOBEPXHOCTh LUJIMH/IPA, Y KOTOPOTo AuaMeTp ocHoBauwus 20,6
cMm u BeicoTta 30,5 cm
3aganue 20CeBbIM CEYEHHUEM IIUIIMHIpA ABJISIETCSA KBaJIpaT, CTOPOHA KOTOPOTO
paBHa 7/ MM. Berauciure miomaab O0KOBOM MOBEPXHOCTH IIUIHHAPA.
3ananue 3Pannyc ocHOBaHMS LMIIMHpA paBeH 2M, BbicoTa 3M. Haiitu nuaronans
OCEBOTO CCUCHUS.
3ananue 4 JlnvHa OKpy>KHOCTH OCHOBaHUs LuIuHApa paBHa 1. [Tnomans 6okoBoi
MOBEpXHOCTU paBHa 2. HaliquTe BBICOTY LMIMHADPA.

2 3ananus 2 ypoBHS

3ananue 1/luaroHanp oceBoro cedeHus HUINHApa paBHa 48. YTros Mexy 3Toi
JMATOHABIO 1 06pasyromeii pasen 30°. Haiinure paguyc mumiHpa.2

3ananue 2JInmMHA OKpPY)KHOCTHM OCHOBaHUs LuiauHApa paBHa 1. [lnomanp ©OoxoBoit
MIOBEPXHOCTH paBHa 2. HaliguTe BHICOTY MJIMHAPA.

3ananue 3 J[uaroHanab OCEBOTO CEYEHMSI IIMIMHJIPA HAKIIOHEHA K TIOCKOCTA OCHOBAHUS
noxa yriom 60° u paBaa 20 cm. Haitnure o6bem munuHapa

3 3aganus 3 ypoBHS

3ananue 1 CeunioBas Tpy6a (MIoTHOCTH cBuHIA 11,4 r/cM®) ¢ ToMIMHOI cTeHOK 4 MM
uMeeT BHyTpeHHU quamertp 13 mm. KakoBa macca TpyObl, ecnu ee JyiMHa paBHa 25 M?

3ananue 2Kakoe koiandecTBo HEPTH (B TOHHAX) BMELIaeT HUIMHAPUYECKas [IUCTEpHA
nuametpa 18 M 1 BbICOTOH 7 M, eciu II0THOCTH HedyTh pasHa 0,85 r/cM3?

3ananue 3Ha ckitag B MacTepCKOM IO MOIIMBY OJI€K/IbI IOCTYIHII PYJIOH APArioBOM
TKaHu B popme munuHapa. [lpu TpanciopTupoBKe ObLT yTepsiH TOBAPHBIH SPIIBIK

C YKa3aHUEM JJIMHBI TKaHU B PYJIOHEC. HeO6XOHI/IMO OMpPECACIINTDb JJIMHY TKaHU B PYJIOHE.
[Ipoussenu HeoOX0ANMBIE U3MEPEHUS, ONPEAEIHIIN BBICOTY U UaMeTp pysoHa: 90cm u
30cMm, TommuHa TKaHu 0,2¢M.



1. Kputepuu onieHUBaHUA:

OlLieHKa «OTJIMYHO» BBICTABIISIETCS CTYJICHTY

3a 100% npaBUIIbHBIX OTBETOB;

OlLieHKa «XOPOIII0» BBICTABJISETCS CTYICHTY

3a 75 - 99% npaBUIbHBIX OTBETOB;

OLieHKa «y0BJIETBOPUTEIHHOY BBICTABISETCS CTYACHTY
3a 50 - 75% npaBWIBHBIX OTBETOB;

OlieHKa «HEYAOBIETBOPUTEIBHOY BBICTABISIETCS CTYICHTY
3a MeHee 50% npaBUIBHBIX OTBETOB.

CocraBureins C.B.Ap3ymansn



MHUHHCTEPCTBO HAYKH U BhICHIero oopa3oBanusi Poccuiickoii @enepaunu
®DenepaibHOE rocy1apcTBeHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe YUpe:KIeHUue BhICIIEero 00pa3oBaHus
«CEBEPO-KABKA3CKHU ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NATUTOPCKUMA HHCTUTYT (PUJTHAJT) CKOY
Konnemxk Ilaturopckoro uncruryra (puiman) CKOY

YTBEPXKIAIO
Hupexrop IIATHrOpCcKOro HHCTUTYTA
(punmanx) CKOY
T.A. lle63yxoBa
« » 20 T

Tembl pedpepaToB

o JUCLUILIMHE MaTeMaTuka

Tema 1.1 Llensie upanuonanbubie yncna. JleiictBurensubie yncina. JeicTBus Haj
palLMOHAIBHBIMU YUCIAMU.

1. JleneHue MHOTOWIEHOB ¢ OCTaTKOM. Anroput™m EBkinaa

2. IlpubnmxeHHOE 3HAYCHNE BEIMYUHBI U TIOTPEIIHOCTH TPUOIIKEHUIHI
3. AOCOoNIOTHAs IOTPEIIHOCTD U3MEPEHUS

4. OTtHOCHUTENbHAS MOTPEIIHOCTh U3MEPEHUS

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

1. TlpeoGpa3oBaHue CyMMBbl TPUTOHOMETPUUECKUX (PYHKIIMN Yepe3 TAHT'€HC MTOJIOBUHHOTO
apryMeHTa

2. Tlpeobpa3oBaHue BeIpaxeHus acost+bsint k Bumy Asin(t+a)

3. TIpeobOpa3oBaHne CyMMBI TPUTOHOMETPUYIECKUX (PYHKITUI Yyepe3 TAaHTE€HC MOJIOBHHHOTO
apryMeHTa

Tema 3.1 O65acTh onpeneaeHusl © MHOKECTBO 3HAUEHUM: rpaduK QyHKIIMH, TOCTPOCHUE
rpaduKOBPYHKIIMH

1. Tlpumepsl HyHKIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MPOIEccaxX U SBICHUSIX
2. OO0nacTtp onpeneneHus 00paTHON GyHKIIUU
3. Ob6nacTp 3HaYeHHs 00paTHOW (HYHKIIHU

Tema 3.4 Vccnenosanue pynkuuii. [locrpoenue rpagpukoB GyHKIIMN
1. OGpatHble pyHKIMH
2. TI'padux oOpaTHOH QyHKIIUU
3. HUccrnenoBanue GyHKImiA
Tema 3.9 O6paTHbie TpUrOHOMETpUYECKUE QYHKIUU
1. TlpeobpasoBanue BHIpRXKEHHH, COEPKAIIMX OOPATHBIE TPUTOHOMETPHIECKHE QYHKIINH

2. CpoiicTBa u rpaduku QyHKIMHA Y = arcsinx,y = arccosx
3. CsoiicTBa u rpaduku GyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpenenenne nepBoodpazHoit. Tpu npaBuiia HAXOKACHUS IEPBOOOPA3HBIX.

1. Ompenenenue nepBooOpasHOU
2. Tpu npaBuiia HaXOXKICHUS IEPBOOOPAZHBIX
3. Brruncienue onpeeneHHOro HHTErpaia



Tema 6.3 Unterpan. Teopema HproTona-JleiiGnuia

1. ®opmyna Herotona-JleitGnuma
2. Bpluucrienue myTu, IpOWICHHOTO TOUYKOM
3. JlnuHa qyrd IUIOCKOW KPUBOU

Tema 6.4 [IpumeHeHne MHTETpaIa K BEIYUCICHUIO (PU3HMUECKUX BEIMYHMH U IUIOMIA1CH

1. Beruucnenue paboThl CHITBI
2. Brruucnenue paboThl, IPOU3BOAUMOM MTPH MOTHATHH TPY3a

3. Brmuncienne cuibl JaBJICHUS X KUJIKOCTH

Tema 12.1 OcHoBHbIE NOHATHS U onipeeneHus. CI0KeHUE U BBIYUTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO

1. OcHOBHBIC MOHATHS U ONIPEACTCHUS
2. JmuHa BekTopa. PaccTosiHue Mexmy IByMs TOUKaMHU
3. Yrusl, 00pazyeMble BEKTOPOM C OCSIMHU KOOPIUHAT

Tema 12.2 IIpsamoyronbHas cucteMa KoopauHat. Pa3noskenue BeKTopa 1o KOOPAUHATHBIM OCAM
1. IlpeoGpa3oBaHue MPSIMOYTOJIBHBIX KOOPIUHAT
2. Paznoxxenue BEKTOpa 10 KOOPAMHATHBIM OCSIM
3. TonsipHbIEe KOOPAMHATHI
Tema 12.3 /leiicTBus ¢ BEKTOpaMu, 3aJJaHHBIMU KOOPANHATAMU
1. [leneHue oTpe3ka B JaHHOM OTHOLIEHUU
2. YpaBHEHUE MPSMOH, MPOXOIAIICH depe3 JIBe JaHHBIC TOUKH
3. Ilepeceuenue MByX MPSMBIX
Tema 12.4 CxanspHoe npou3BeJeHUE IBYX BEKTOPOB
1. Vcnoue neprneHauKyISIpHOCTH ABYX HMPSIMbIX
2. YcroBue mapayuieIbHOCTH JIBYX TPSMBIX
3. CxaisipHOE MPOU3BEICHHE IBYX BEKTOPOB

Tema 12.5 YpaBHeHUE OKPYKHOCTH, CPEpBbI, TUIOCKOCTH. BekTopHOE ypaBHEHHE IPSIMOM 1
IUIOCKOCTH

1. YpaBuenue npsmoit
2. YpaBHEHHUE IIOCKOCTH
3. BekTopHOoe 3a/1aHue MPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE

Kpurepun onenuBanus:

Ne  |Kpurtepuu oneHuBanus [«5» «4» «3» W@2»
/T
O6béM  BbmoaHeHHOH | Tema Tema packpeita |Tema yactnuno |Tema He
paboTHI ITOJIHOCTBIO Ha 75 - 99% packpbITa Ha pacKkpbiTa
0
packpeita 100% 50 - 75%
2 Jlornueckas + Hesnauurensno |Hapymiena OtcyTcTBYET
IIOCIICO0OBATCIIbHOCTh U HapylIeHa
CBSI3aHHOCTh

MarepHasia




ITonmxoTa u3noxxenuss |+ He Beinepkana |He Beiaep:kana |He Boinepxxana

coJiepKaHus
CoxpaHeHue OCHOBHOM |+ + HapylIIEHO OtcyTcTBYeT
UJIEU Yepe3 BECh

pedepar

Hcnonp3oBanne + + He nocrarouno |He
JIOTIOJIHUTEIIbHOMN UCIIOIB3YETCS

auTepaTypsl (npu
IIOCTAHOBKE I10J00HOM

3a/1a4un)

Odopmnenue + + Hannuwne Hanuuune
OTKJIOHEHU I OTKJIOHEHUI

OtBeThI Ha + + Yactuunoe OTCyTCTBYIOT

JOTIOTHUTEIbHBIE

BOIPOCHI IO TeME

pedepara

CocraBurenb C.B.Ap3ymansa




MHUHHCTEPCTBO HAYKH U BhICHIero oopa3oBanusi Poccuiickoii @enepaunu
®DenepaibHOE rocy1apcTBeHHOE aBTOHOMHOE 00pa3oBaTe/ibHOe YUpeKIeHUe BhIcIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHUI ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NATUTOPCKUMA HHCTUTYT (PUJTHAJT) CKOY
Konnemxk Ilaturopckoro uncruryra (puiman) CKOY

YTBEPKIAIO
JHupekrop [IsaTuropckoro HHCTUTYTA
(dpnmmar) CKOY
T.A. llle63yxoBa
« » 20 T

@doHI TECTOBBLIX 3aJaHUN
I10 I[HCHHHJ'IHHGM&TGM&THK&

TecTsl 119 MPOBEPKHU OCTATOYHBIX 3HAHUHN

Bapuant-1
1.Halinure 3nHauenue BeipakeHus 10 - [%)2 -12 %
1) -2;
2) 5;
3)1,5;
4)8

2.Yemy paBHO BhIpaxkeHue Sin’ a -1

1)cos’ a;

2) —

sin 2 o ;

3)-cos’ a;

Htg o .

3. Pemute ypaBHenue X> —3Xx—4=0. B oTBere ykaxuTe GONBLINIA U3 KOpHEit

1) 3

2)4

3) -5;

4)-1

4. Haiiure 3HaueHus BhIpaskeHus 3 216 -125

1) 30;



2) 25;
3) 81;

4) 8.

1 2
5. IlpencraBbTe BBIpAKEHUE a° * @° B BUJIE CTEIIEHU C OCHOBAHUEM a

1)a?;
2) a;

3)

1,
a 1
4)a®

6. Pemnre TpuroHoMeTpuyeckoe ypasaenue Sin X =1
I1

1) E+2Hn, neZ,

2) II+IIn,ne Z;

3) —37H+Hn,nez;

4) %+2Hn,neZ

7. Yemy paBHa AuaroHajib IPSMOYTOJBHOIO MapalieNIenuIe/ia, €ClId €ro U3MEPEHHs PaBHBI 3,
11, 5?

1) Jar X

2) V137 ;

3) /88 ;

4) J155

8. Uemy paBeH 00beM MPaBUIbHON YETHIPEXYTOIbHON MPU3MBI, €CJIM CTOPOHA OCHOBAHUS PaBHA
4cM, a BBICOTa OOKOBOM rpaHu 8CM.

1) 156;

2) 38;

3) 144;

4) 128.

9. Uemy paBHa npoussoanas Gpyaxmun f (X) = x* +5x +1



1) 4 x* +15x%;

2) 3x? +15x;

3) x* +15x?;

4) 12x° +8x2.

10. Pemiute ypaBHEHHUE: x+4=4
1) 4,

2) 3;

3) 12;

4) 3.

11. Ha kiretuaroit 6ymare ¢ pazmepom KieTku 1X1 n300paxEn mapajiesiorpamMmm.
Haitgure ero miomab.

1) 16;

2) 32;

3) 14;

4)9

RNEE
A —

d
/f

e
L

X+2

12. Pemure ypaBHeHnue 3 =9
1)0;
2) 3;
3) 1;

4)3

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

2) 2;



3) 3;

4)6

14. HaliquTe 3Ha4€HUs BbIPAXKECHUS —\/32_3\/5
1) 4;

2) 8;

3) 2;

4)1

15. Haiiaure 3HaueHus BbipaxeHus 2 '°%*°

1) 10;

2) 4,

3) §;

4)0

Bapuant-2

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

1) -4,

1
2) -2
)3

3)1,6;

4)0

2.Yemy paBHO BBIpakeHHe c0S° « -1
1)sin e« ;

2)tg a

3)-cos’ a;

4) —sin ? o ;

3. Pemure ypaBHenne x° —3x—10 =0. B oTBeTe ykaxkuTe 60NN U3 KOpHEH

17,



2) -8;

3) -10;

4)5

4. Haiiiute 3Ha4Y€HUS BbIpaKEHUS W
1) 0,3;

2) 0,03;

3) 0,027,

4) 3.

1 6
5. IlpencraBbTe BRIpaXKeHUE @ ° - @ B BUC CTEIICHU C OCHOBAHHUEM a

1) at;

7

2) ag;

3) 1

a

4) a®

6. Pemte TpuroHomMeTpuyeckoe ypaBaenue cosx =0
1) %+2Hn, neZ;
2) II+2lIn,ne Z;

3) %+Hn,neZ;

4) %Jan,neZ

7. UeMy paBHa JIHaroHa b MPSIMOYTOJILHOTO IMapatiesIeIuIIe/ia €ClIU ero H3MEpeHus paBHa 2, 4,
5 cMm.?

1) 40;
2) 11
3) V/32;
4) 45

8. Uemy paBeH 00BbeM MPaBUIBLHON YETHIPEXYTOIBLHON IPU3MBI, €CJTH CTOPOHA OCHOBAHHS paBHA



6 cM, a BbICOTa OOKOBOM TpaHH 5 CM.
1) 180;
2) 381,
3) 122,

4) 197.

9. Yemy paBHa npomsBoaHas dynkmuu f(X) = x* +2x° +4
1) x*+x;

2) 3x* +10x*;

3) x* +4x3;

4) 24x° +18x°.

10. Peminte ypaBHEHHUE: Jx+5=2

1) 3;

2) 2;

3) 4;

4) -1.

11. HaliuTe miomaas MpAMOYToJIbHOTO TPEYTOJbHUKA, €CIIM €I0 KaTeThl PaBHbL 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 ypaBuenue log, (x+5) =1

1) 2;



2) -3;

3) 4;

4)

14. HaiinuTe 3Ha4eHUsI BBIPAKEHUS

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

15. Haiiure 3HadeHns BhIpaxeHus 3 °% %

1) 20;
2) 3;
3T,

4)0

Bapuant-3

3 2
1.Haitnute 3HaueHNE BhIpaXKEHUS § - (%j —-4. (%)

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

4)0

2.YUemy paBHO BEIpaxkeHHe 2-c0S° r -Sin’ «;
D
2) 2;
3) 0;

4) -1,



3. Pemute ypaBHenue X +14x+49 =0.

1) 8;

2)-T,

3) -4,

4)1

4. Haiiute 3Ha4Y€HUS BbIpaKEHUS m
1) 0,3;

2) 0,03;

3) 0,027,

4) 2.

2

7
3 :@® B BHUJIE CTEIIEHU C OCHOBAHHUEM a

5. IlpencraBpTe BBIpa)KEHUE a
5

1) a®;

2) a*;

3)

1,
a

7
4) a?

6. Pemute TpuroHoMeTpuyeckoe ypaBuenue cosx =1
I1

1) 5 +IIn,ne”Z;

2) 2[In,ne Z;

3) %+Hn,neZ;

4) %+2Hn,neZ

7. Yemy paBeH 00beM MPSMOYTOIBHOTO MapaljIe/IeUIeaa, eCIl ero U3MEepEeHUs paBHa 2, 5, 6
cm.?

1) 48 ca®;



2) 33cm®;

3) 60 ca’;

4) 56 cu®

8. UeMy paBHa auaroHaib Kyda eciu ero peopo paBHo 3 cm?
1) 24/3;

2)3+/5;

3) 12;

4) 34/3.

9. Yemy paBHa npomsBoaHas pynkmmu f (X) = 3x* + 4x
1)6x+4;

2) X% +2x;

3) x+x°;

4) 4x +8x°.

10. Pemure ypaBHeHme: vX—4 =1
1)1,
2) 5;
37,

4) 10.

11. Yemy paBHa IIIOMIAb NPIMOYTOILHOTO TPEYrOIbHHUKA C KATETAMH 3 CM, 4 CM
1) 6;

2) 10;

3)7;

4) 23

12. Pemute ypasHenue 4 2*'=16

1)0,2;



2) -1,
3) 0,5;

4) 6

13. Pemure ypaBuenue log, (x—1) =1
1) 5;

2) 8;

3) 10;

4) 6
N 368
14. Haiiiute 3Ha4eHUsI BBIPAKEHUS W

1) 10;
2) 8;
3) 6;

4) 12

15. HaiiymTte 3Hauenus BhpaxeHns 4 '°%°
1)0;

2) 16;

3) 5;

4) 7

Bapuant-4

1.Haiinure 3HaueHNE BBIPAXKEHUS 0,2°-250-0,21:0,3
1) -3;

2) 1,7,

3) 4;

4)0



2.Yemy paBHO BbIpaxkeHue 3¢0S° o +3sin’ « ;

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

4) 1;

3. Pemute ypaBaenue 4 x* +4x+1=0.
1) -2;

1
2) -,
)%

4
3)-—;
)5

4) -1

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

2) 22;

3) 12;

4) 15.

1 4

5. IlpencraBbTe BhIpakeHue a® : a® B BUJIE CTEIIEHU C OCHOBAaHHEM a
7

1) a®;

2) a°;

3) 1

a

5
2

4) a
6. Pemte TpuroHomMeTpuyeckoe ypaBaenue Sin X = -1

1) IIn,neZ;



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

3) _%+2Hn,neZ;

4) %+2Hn,nez

7. Yemy paBeH 00beM KyOa eciiu ero pedpo paBHO 5 cM.?

1) 88 cai®;

2) 125 ca®;

3) 126 cu’;

4) 300 ca®

8. Uemy paBeH 00beM MPSMOYTOJIBHOTO NapauieNIenue1a, eciu ero u3Mepenus passl 1,4,67
1) 21;

2) 56;

3) 34,

4) 24

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

2) x* +6x°;

3) 3x+5x°;

4) 20x* +14x°.

10. Pemnte ypaBHEHHE: JXx+7=2
1)0;
2) 4;
3) -3;
4) -5.



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

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

4) 16

12. Pemure ypasHenue 5% 2= 25
1) 2;

1
2) -2
)3

2
3) =
)3

1
4) 1=
)13

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

2) 4,

3) 12;

4) -4

; V1447
14. Haiinure 3HaueHNs BBIPAKECHUS W
1) 11;
2) 18;
37,

4)4

15. Haiimure 3HadeHus BhIpaxeHus 5 '°%7
1,
2) 3;

3) 10;



4)8

Bapuant-5

1.Haiinure 3HaueHne 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° o +4sin’ a ;

1)s;
2) 4,
3) 7,

4) 0;

3. Pemmre ypaBuenue X° —16x+64=0.

1) -2,7;
1

2)-~;

) 2

3) 8;

4)-15

4. HaiinuTe 3Ha4€HUs BBIPAKCHUS 416 -81
1) 18;

2) 220;

3) 122;

4) 6.



Sl

2
5. IlpencraBbTe BhIpAKEHUE (a 5 ] B BUJIE CTEIIEHU C OCHOBAHHUEM a

6. PemnTe TpUroHoMeTpryeckoe ypapaenue sin X =0
1) IInneZ;

2) -II+IIn,neZ;

3) _%Jan,neZ;

4) %+2Hn,nez

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

1) 156 cai®;

2) 128 cai®;

3) 343 cu’;

4) 216 cm®

8. Uemy paBeH 00beM MPSMOYTOIBHOTO MapauleNienuIe1a, eclid ero u3MepeHus paBHsl 2,4,57?
1) 29;

2) 40;

3) 56;

4) 48

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

2) 16 x” +30x;



3) 23 x+15x*;

4) x" +4x>.

10. Pemnte ypaBHEHUE: Jx+9=6
1) 10;

2) 14;

3) 27,

4) 15.

11. YUemy paBHa miomaab NpsMOYroJbHOTO TPEYTOJIbHUKA, €CIU €ro KaTeT paBeH 3 CM U
TUIIOTEHY3a 5 CM.

1) 8;

2) 12;

3) 2;

4) 6

12. Pemure ypasHenue 5¥"'=125
1) 6;

1
2) =;
)3

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

08
4) -314. Haitnute 3HaUCHUs BBIPAKECHHS %
1) 1;

2) 0,4,
3) 3;

4)0,1



1

15. Haitaure 3Ha4eHUs BbIpaKEeHUS 6 %
1) 0,25;

2) 30;

3) 0,75;

4)1

ITaJIOH OTBETOB M0 MaTreMaTHuke:

1B

2B

3B

4B

5B

NWRFRIA~WIN
WIN NN W

AP WOWEFE
RN RN A

N R[N
wWlwNAlw|-
AN R |W|F[F

N~ B~

RPWINWEFR O
AN W AN

BN NS el o
W W EFINN O

RN R

R wWhMPRE

RRrlwRk|P|e

Kpurepuu oneHku:

«5» - 90 — 100% npaBUITBHBIX OTBETOB;

«» - 70 — 89% npaBUIIBHBIX OTBETOB;

«3» - 50 — 69% TpaBWIBHBIX OTBETOB;

«2» - me"ee 50% NpaBUIIbHBIX OTBETOB.

Kputepun onieHKH peCcTaBICHHBIX TECTOBBIX 3aaHU:
«5» - 14 — 15 npaBWIBHBIX OTBETOB;

«4» - 10 — 13 mpaBUIIBHBIX OTBETOB;

«3» - 8 — 9 mpaBWIBHBIX OTBETOB;

«2» - MmeHee 8 IMpaBHUJILHBIX OTBCTOB.

CocraButenb C.B.Ap3ymaHsiH




MHUHHCTEPCTBO HAYKH U BhICHIero oopa3oBanusi Poccuiickoii @enepaunu
®DenepaibHOE rocy1apcTBeHHOE aBTOHOMHOE 00pa3oBaTe/ibHOe YUpeKIeHUe BhIcIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHUI ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NATUTOPCKUMA HHCTUTYT (PUJTHAJT) CKOY

Konnemxk Ilaturopckoro uncruryra (puiman) CKOY

YTBEPXKJIAIO
Hupexrop I[IATHrOpcKOro HHCTUTYTA
(dmmmar) CKOY
T.A. llle63yxoBa
« » 20 T

TeMbl HHAUBUAYAJBbHBIX IIPOCKTOB
I10 I[I/ICHI/IHJ'II/IHCMaTeMaTHKa

Pemenue nokazareabHbIX HEPABEHCTB

Pemenue npocTelnx TPUTOHOMETPUUECKUX YPaBHEHUN

[Ipou3BoHAas CTETIECHU.

Pemenue nokasareabHbIX YpaBHEHHM

Pemenue npocTeldnx TPUTOHOMETPUIECKUX HEPABEHCTB

[IpousBogHas KOPHS.

[IpeoOpazoBanue rpagukoB QPyHKIUI

DKOJOrus U MaTEMATHKA.

DJeMeHTHI HCTopHu3Ma B JOPMUPOBAHUH U ONIPECTICHUNA MAaTEMAaTHIECKON

TEPMHUHOJIOTHH.

10.D1eMeHThI ICUXOJIOTUU B MaTEeMaTHKE

11.Pemenue cucteM JMHENHBIX YPABHEHHM C MOMOIIBIO ONpEeIUTeNen

12.Pemienune cucrem ypaBHeHui MetogoMm Kpamepa, meromgom ["aycca,
MaTPUYHBIM CITIOCOOOM.

13. CBoeoOpa3re TOMOJIOrHYSCKUX MO/JIeTIeH B TCOPUHU U TTPAKTHKE

14.CBsi3p MaTEMAaTUKHN U XUMHH B IPUPOJAHBIX MHOTOIpaHHUKAX-KpHUCTaIax

15. CummeTpust MHOTOTPAaHHUKOB M CBOMCTBA KPUCTAJUIOB

16. Tlcuxonorus u reoMeTpus

17. ITymkuH B 3epKajie MAaTEMaTUKH

18.IIpumeHeHre NpOU3BOAHON K UCCIEAOBAHUIO (DYHKIIHIA

19.Croco0sI petnieHust HeCTaHJAPTHBIX TPUTOHOMETPUUECKUX YPAaBHEHHMA

20. CrapuHHas pycckas cucteMa Mep

21. CtapuHHBIE €IUHUIIBI JUTUHBI B TIOCTIOBUIIAX W TOTOBOPKAX

22. CtapuHHBIE 33/1a4d Ha IpoOU

23.Croco0bl penieHus: CUCTEM JIMHEWHBIX YpaBHEHUN

24, TanHCTBEHHAsI SHEPreTUKa MTUPAMHU/T

25.ITIpuMeHeHre MaTeMaTUYECKOTO arnrapaTa JUlsl perieHus 3a1ad no Gusrke

26. IIpu3Haku mogo6ust TpEeyroJIbHUKOB

27. ITpumenenue rpaduuecKX METOAOB MPHU PEIICHUH TEKCTOBBIX 3aa4

28. Ilponopiun. 3HaueHUe 30JI0TOTO CEUSHUS ISl IPUPOADBI, APXUTEKTYPHI,

HCKYCCTBa

29. IIpo1eHThI ¥ KPEaUT

30. Paccrosinue Mexy 3aMeuaTebHBIMU TOUKAMU B TPEYTOJIbHUKE

CoNoaRrwDE



31. CummeTpust - OCHOBOIIOJIAT AN MPUHIIUATI YCTPOHCTBA MUPa

32. CriocoObl perieHus 3a1a4 Ha IBUKEHUE TeTl

33. TaliHBI 30J10TOr0 CEYCHUS

34. Chepa u map

35. CosBe3aus u Mudbl. CeKkpeThl 3B€3HOTO Heba

36. CimyuaiiHple BEJIMUUHBI BOKPYT HAC U UX YHCJIOBBIC XapaKTEPUCTUKU

1. Kputepuu onleHMBAHUS:
Ouyenxa «Omauumoy.

— paboTa HOCUT MPAKTHYECKUI  XapakTep, COJEPKHUT TI'PaMOTHO
U3JI0’KEHHYIO TEOPETUUECKYIO 0asy, XapaKTepU3yeTcs JIOTUYHBIM,
IIOCJIEIOBATEIbHBIM M3JI0KEHHEM MaTepHalla ¢ COOTBETCTBYIOIIMMH BBIBOJAMU U
00O0CHOBaHHBIMHU IPEIIOKEHUSIMU;

— Tpu 3ammTe paboThl 00yYaromMiics MOKa3bIBaeT JOCTATOYHO IITyOOKHe
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JAHHBIMHU HCCIIETOBAHUSIMH, BHOCUT
00OCHOBaHHBIE MPEUIOKEHUSA, BO BPEMS BBICTYIUICHUS HCIIONb3YET HArjsaHbIE
nocoOusi (TabyHIbl, CXEMbl, T'paUKH, ANEKTPOHHBIE NPE3ECHTAUUU W T.JA.) WU
pa3aTOYHbINA MaTEpHaJl, JIETKO OTBEYAET HA MOCTABJIEHHBIE BOIPOCHI.

Oyenka «Xopouioy:

— HOCHUT IIPAKTHMYECKUH XapakTep, COACPKUT TPaMOTHO H3JI0KECHHYIO
TEOPETUYECKYI0 0a3zy, XapaKTepu3yeTcs IOCJIEOBATEIbHBIM  H3JI0KEHUEM
Marepyaja C COOTBETCTBYIOIIMMH BBIBOJAAMM, OJHAKO C HE  BIIOJIHE
00O0CHOBaHHBIMHU IPEJIOKEHUSIMU;

— TpU 3aliuTe OO0ydYarolluics TOKa3blBA€T 3HAHUS BOIMPOCOB TEMBI,
ONEepUpYeT JaHHBIMM HCCIEHOBaHUS, BHOCHUT TMpPEUIOKEHUS, BO BpeMs
BBICTYIUICHUS HCIOJNb3YeT HarjsigHble MocoOus (TaOnMibl, CXEeMbl, Tpadukw,
AJICKTPOHHBIE MPE3EHTAllMM U T.A.) WIM pa3daTOuHbId Marepual, 0e3 0COoObIX
3aTpyIHEHHUI OTBEYAET Ha MOCTABIIEHHBIE BOIPOCHI.

Oyenxa « Yoosnemsopumenvroy:

— HOCHUT TIPAaKTUYECKUH XapakTep, COJEPKUT TEOopeTUYeCcKyo 0azy,
O0asupyercs Ha TMPAKTHUYECKOM Marepuane, HO OTJIMYAETCS IOBEPXHOCTHBIM
aHAIM30M M HEJOCTAaTOYHO KPUTHYCCKUM pPa3dopoM, B HEHW IPOCMATPHUBACTCS
HETOCTIIOBATEIPHOCTh M3JIOKECHHUS MaTepuaia, MpelcTaBleHbl HEOOOCHOBAaHHBIC
TIPETOKCHMS;

— HMEIOTCS 3aMEUYaHMs IO COJIEPKAHUI0 PabOTH U 0OPMIICHUIO;

— TIpU 3alUTe OOYYaIOUTUHCS TPOSBISIET HEYBEPEHHOCTH, ITOKa3bIBACT
ciaboe 3HAHWE BOMPOCOB TEMBI, HE JAET MOJIHOTO, apTyMEHTHPOBAHHOTO OTBETA
Ha 3aJIaHHbBIC BOTIPOCHI.

Oyenxa «Heyoosnemsopumenvroy:

— WHIMBUAYAJIbHBIA MPOEKT HE 3aBEPIICH;
— K 3a1uTe o0y4aronuiicss He 10MyCKaeTcsl.

CocraButenb C.B.Ap3ymansH
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