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3ajaHuA K IK3aMeHYy

1 Bapuanr

(x+1)(2x-5)

Pemnre HepaBeHCTBO <0

Pemmute ypapHenne 10 - 571 + 5%t =7

Pemnre ypaBuenue 2cos (g — x) =42

Haiinure pu x=— % 3HAYCHUE POU3BOAHOM QyHKIMH f(x) = tgx — 2sinx
Haiinure momaas GUrypsl, OrpaHIu€HHON OChIO a0CIUCC M TpaduKoM (yHKITUN
f(x) =2x — x*

HaiinuTe momaab NOJHOW MOBEPXHOCTH TEJA, MOTYYEHHOTO MPU BpAILICHUH
IPSMOYTOJIBHOTO TPEYTOJIbHUKA C KaTeTaMH 3 ¢M. B 4CM. BOKpPYT OOJIBLIETO KaTeTa.
BricoTa npaBuiIbHOMN MIECTHYTONBHOM MUpaMus! paBHa 12 cM., a 6okoBoe pedbpo — 13
cM. Haiinure miomians 60K0BOH MOBEPXHOCTH MUPAMUJIBI.

Pemute nepasenctso [ 0g,(x2 + 2x — 8) < 2

Haiiyure Toukn MuanMyma QyHKIHE y = V/3cos2x — sin2x + 2/3x — 3

Pemmte ypaBHenue 2sin’x — 3sinx +1 =0

2 Bapmuaur

8x2—2x—2
Pemnre HepaBeHCTBO — = 0

Pemmre ypasuenue [ 0g3 —l0og(2 —3x) =2 —log,(4 — 3x)
Pemmre ypapuenue 3tg2x — /3 = 0
Haiimure Touxu sxkctpemyma Gpynxiuuf (x) = 3x* — 4x3 + 2

Haiinure niomans ¢purypsl, orpaHuueHHON 0Chio abciuce u rpagukoM GyHKIUN
f(x) = —x? + 5x



8.
9.

Haiinute o6beM Tema, HOTYYEHHOTO MPH BPAILIEHUH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
runoteny3oii 10 cM u octpbim yriaom B 30° Bokpyr MeHbIIEro Karera.

B npaBuiIbHOM Y4eTHIPEXyroiabHOM nupaMue anodema oopasyer ¢ MI0CKOCTHIO
OCHOBAHMS yroJj 300, CropoHa ocHOBaHuUs nupaMuibl paBHa 12 cm. Haitaure miomanb
MOBEPXHOCTU ITUPAMU/IBI.

Pemure nepasenctso [ 0g (x? — 6x +8) = —1
3

Haiigute Toukn MuruMyMa GyHKuun y = 2v3cosx + 2sinx — 2x + 1

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

Kpurepun onenuBanus:

OneHka «OTJIMYHO» BBICTABIISIETCS CTY/AEHTY, €CIIM BEPHO U MPABUWIIBHO 0€3 IOMapoK ¢
MIOJTHBIM 0OOCHOBAaHUEM pellIeHHsI BBITOIHEHBI 9-10 3a1aHuii.

OneHka «XopoIIo» BBICTABIIAETCS CTYAEHTY, €CJIM BEPHO U IIPABUIIBHO C CCBUIKAMHU Ha
UCTIONIb3yeMble (POPMYITBI BHIIOJIHEHBI 7-8 3a1aHui

OneHnka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIM BEPHO U IIPABHIIBHO PELIEHO
5-6 3a1aHuii, BO3MOKHBI HEKOTOPBIE UCIIPABJICHUS [IPH PELLIEHUH.

OneHka «HeyIOBIETBOPUTENBHO» BBICTABIIAECTCA CTYIEHTY, €CJIM HEBEPHO BBITIOJIHEHBI
Oosee 5 3agaHuil.

CocraButens C.B.Ap3ymansH
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Bonpocs ajs codecenoBanus

1o I[I/ICHI/IHJ'II/IHGMaTCMaTI/IKa

Tema 1.2 PenieHne JIMHEHHBIX YPABHEHU U HEPABEHCTB
Kakoe ypaBHeHHE Ha3bIBACTCS JIMHEHHBIM

UYTo Ha3bpIBACTCS KOPHEM YPaBHEHHUS

Kakue ypaBHeHUs Ha3bIBAIOTCS PAaBHOCUIBHBIMU
UTo Ha3BIBAETCS pEIlIEHUEM HEPABEHCTBA

Kakue HepaBeHCTBa Ha3bIBAIOTCS] PABHOCHIIBHBIMU
[lepeuncauTh OCHOBHBIE CBOMCTBA HEPABEHCTB

SNk —

Tema 1.3 PenieHne KBaJpaTUYHBIX YPAaBHEHUH U CUCTEM YpaBHEHUM
1. Kakoe ypaBHEHHE Ha3bIBa€TCs KBaIpaTHBIM
2. Pemenue KBaJIpaTHBIX YpPaBHEHHI
3. HenonHble kBaJpaTHbIE YpAaBHEHUS U METO/IbI UX PEIICHUS
4. PemeHue cuCTEM ypaBHEHUH.

Tema 1.4 PerieHne KBapaTUYHBIX HEPABEHCTB

Kaxoii mpoMeKyToK sIBIIsI€TCS pelIeHHeM HepaBeHCTBa, ecnu D < 0,a > 0
Kaxoii mpoMeXyToK sIBIIsI€TCS pelIeHreM HepaBeHCTBa, ecnu D < 0,a < 0
Kaxkoii mpoMexxyToK sIBIsI€TCS pelleHueM HepaBeHcTBa, ecnu D > 0,a > 0
Kaxoii mpoMeXyToK sIBIIsI€TCS pelIeHHeM HepaBeHCTBa, ecnu D > 0,a < 0
Kaxkoii mpoMexxyTok sIBIsI€TCS pelieHueM HepaBeHeTBa, ecnu D = 0,a < 0
Kaxkoii mpoMexxyToK sIBIsI€TCS pelieHueM HepaBeHcTBa, ecnu D = 0,a > 0

SNk L=

Tema 2.13 Ilpocreiiiirie TPUrOHOMETPHUIECKUE HEPABEHCTBA
1. Pemenue TpUroHOMETPUYECKUX HEPABEHCTB BUJIA SINX > a, Sinx < a
2. PeuieHne TpUrOHOMETPUYECKUX HEPABEHCTB BUAA COSX > A, COSX < a
3. Pemienue TpUroHOMETpUYECKUX HEPABEHCTB BUAA tgx > a,tgx < a

Tema 5.9 IIpaBusa BeIUNCIEHNS TPOU3BOIHBIX

[IpousBoaHas anredpandeckoil cyMMbl QyHKIUH
[Ipown3BoHas mpousBeeHUs IBYX (PyHKITUIH
[IpousBoaHas Mpou3BeIeHNs TOCTOSHHON Ha (QYHKIIHIO
[IpousBogHAsA YaCTHOTO

[IpousBoaHas cTreneHHON PYHKINU

UYeMy paBHBI IPOM3BOHBIE OT QyHKIMI: f(x)= x> +2x° +4, f(x)=2x" +x" + 10

f()——+i+— @)=+ 3+— £ = 2 +4x° S =), =2

Tema 5.10 Hp0H3Bo;[HHe TpHFOHOMeTqueCKHx byHKIMI
1. Yemy paBHa mpou3BOAHAS OT (PYHKIIUU Sinx

A o e




Nk W

Uemy paBHA MIPOU3BOIHAS OT QYHKIIUU COSX
Yemy paBHa mpou3BoHas OT QYHKIUU tgx

Uemy paBHA MPOU3BOIHAS OT QYHKIIUU Ctgx
YemMy paBHBI MPOU3BOAHBIE OT QYHKIUH: f(x) = cosSx f(x)=1tg4x f(x)=sin8x
> 9

Tema 5.11 Brruncienue npou3BOIHON CIIOKHON (DYHKIIUN

l.
2.
3.

dopmyna MpOU3BOIHON CIOKHON (QYHKITUU

Yemy paBHBI IPOU3BOIHBIE OT QYHKIUIL: f(X) = %cosg, f(x) = (8x + 4)°,

f&x) =

_2
(3—4x)3

Tema 5.22 OOmas cxema uccien0BaHus PyHKITUN

SNk W=

Ob6nactp onpeneneHus: GyHKIUU

JlaTe onpeneneHne YeTHON U HEYETHOU (PYHKITUH

Kak HaiiTi Touku nepeceueHust rpauka ¢ OCsIMH KOOPAMHAT

Kak HaifTu mpoMexyTKH Bo3pacTaHus U yObIBaHUS (YHKITUU

Kaxue Toukn Ha3bIBatOTCS TOYKAMU KCTPEMYyMa, TOUKaMH MAaKCUMyMa U MUHUMYMa.

Tema 7.3 Pemenue norapupMudeckux ypaBHEHHHA

MRS

Jatb onpenenenue norapugpma

OcHOBHBIE CBOMCTBA JloTapudpma

Kakoit Buzn umeer npocreiiiee orapuMuieckoe ypaBHEeHHE
Kax naxonurces O.[1.3.1715 torapuMudIecKoro ypaBHEHUs

Yemy paBeH kopeHb ypaBHenus: [ ogx = 2,log ,x = —1,l 0gx = —%, lgx=2

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB

AR e

Hatp onpenenenue norapudpma

OcHoBHBIE CBOWCTBa Jlorapupma

Kaxoit Bug umeeT npocreiiiee jorapuMuIecKoe HepaBeHCTBO

ANTOpUTM pelieHus JorapuhMUIECKUX HEPABCHCTB

Haiitn MHOXecTBa pemenunii HepaseHcTBa l ogx > 2,1 ogysx < —1,l0g ,x > —1,
Lgx>?2

Tema 7.5 PemieHue nokasareibHbIX YpPaBHEHUN

l.
2.

3.

Kakoe ypaBHeHHE Ha3bIBAETCS MMOKA3aTEIEHBIM

PacckazaTh 0 MeTo/1ax pereHus MoKa3aTeNbHbIX YpaBHEHHHA

Cnioco6 ypaBHUBaHHUSI OCHOBaHHI

JlorapugmupoBanue o0enx JacTeil ypaBHeHus. [[puMeHeHne 0CHOBHOTO
J0Tapr(PMUUECKOTO TOKAECTBA

[IpeobpazoBanne K KBaApaTHOMY YpaBHEHUIO

Cnioco6 rpynmupoBKU

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

Tema 7.6 Penienne nokazareiabHbIX HEPABEHCTB

l.
2.

3.
4.

Kakoe HepaBeHCTBO Ha3bIBAETCS MOKA3aTEIbHBIM
Ha xakom cBoiicTBe GyHKIIMK OCHOBAHO pEIIEHHE MTOKa3aTeIbHOI0 HEpaBEHCTBA

o . 1 1\*
Haiitu MHOXecTBa perrenuii HepaBeHcTBa0,2* < ey 3* <27, (E) <8,

5% > 25,(1)" <

Tema 7.7 Pemienue cucreM ypaBHEHHM

l.
2.

Kakas cucrema Ha3bIBaeTCSI COBMECTHOI
Kakas cucrema Ha3pIBaeTCs ONpeAeIeHHON



3. Kakue cucrtembl Ha3bIBaIOTCS PaBHOCUILHBIMU
4. Kak, He pemasi CHCTEMbI MOXHO ONPEJEIIUTh YUCIIO €€ pEeLIEeHUI

Kpurepun oueHuBanms:
OueHky «5» CTyICHT NOJTy4YaeT, €CIu:

» TIOJIHO M3JIaraeT MaTepuall, 1aeT MPaBHJIbHOE OTpe/IeIeHUEe OCHOBHBIX MOHITHI;
» 00OHapyXHWBaeT MOHUMaHNE MaTepHaa, MOKET 000CHOBATh CBOM CY)KJCHHS, TPUMEHHUTh
3HaHUS Ha NPAKTUKE, IPUBECTH HEOOXOIUMBbIE TIPUMEPHL;
» TPaBUJIBHO OTBEYACT Ha JOMOJIHUTEIBHBIE BOIIPOCHI MIPETIOIaBATEINsl, HMEIOIINE [IENbI0
BBISICHUTH CTEIIEHb IOHUMaHUs CTYJEHTOM JAaHHOI'O MaTepuaa.
OueHKy «4»CTyIEHT MOJIy4aeT, €CIIu:

» JIOIyCKaeT HECYIIeCTBEHHBIE OIIMOKY TIPU OTBETE
» MOKET MPUMEHUTH 3HaHUS Ha MPAKTUKE, TPUBECTH HEOOXOTUMBIE TTPHUMEPHI,;
» TpaBWIBHO OTBEYAET Ha JIOTOJIHUTEILHBIE BOITPOCHI IIPEIoIaBaTeIsl, UMEIOIIHE ENTBI0
BBISICHUTH CTE€TIEHb IOHUMAHUS CTYJICHTOM JaHHOTO MaTepuara.
OueHky «3»CTyJIEHT MOIYYaeT, €CIIu:

» HWznaraer maTepuan HeJJOCTATOYHO MOJTHO, JIONMYCKAeT HETOYHOCTH B OTPEICIICHUN
MOHATHH WIN POPMYIUPOBKE MPaBUII
» 3aTpyIHSETCs MPU OTBETAX HA BOMPOCHI MIPETOIaBaTEIs.
OueHKy «2» CTYIeHT MOJIy4aeT, eCJIu:
» CTYIIEHT UMeEeT pa3pO3HEHHBIE, OECCUCTEMHBIC 3HAHUS, HE YMEET BBIJICIATh TJIaBHOE

BTOPOCTCIICHHOC, JOITYCKACT OIINOKH B OIMpECACIICHUC HOHHTI/II‘/'I, HCKaXacT UX CMbICJI,
6ecn0pﬂz[0qu M HCYBCPCHHO M3JIara€T Marcpuall, HC MOXET IMPUMCEHATH 3HAHUS I
PEIICHUS MPAKTHYCCKUX 3a71a4; 3a ITOJTHOC HE3HAHWEC U HCTIOHUMAaHUEC y‘lC6HOFO
Marcpurajia ujinu OTKa3 OTBCUATD.

CocraButens C.B.Ap3ymansH
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KoMmiekT 3agaHuii 1J11 KOHTPOJIbHOMI
padoThI

IO AUCHUIIIIMHE Maremaruka

Tema 1.3PemieHne KBaJAPATUYHbIX YPABHEHUH U CUCTEM YPABHEHM I

1 Bapuanr
1.Pemure JiuHEiiHOE YpaBHEHHE:
2) 3X_x+2_3x—2+x—1:1 6)1_6—2x:x_x+3
4 2 3 3 2

2. Pemiure cucreMy JIMHEHHBIX HEPaBEHCTB:

4x -3 3x 5 3-2x . 5-2x
— 3 —+— > ,
a) { 6 2 8 ’ 6) { 4 8
4x—3+x—5>x—1 4x—15>__4g
8 5 2 3 3

3.Pemure cucreMy ypaBHeHUii:

] - 1
Sx—2y=7, 2x-y 3x 2:x+ , _+_:§,

y
2) {3 civ_gs O 3 4 By x »y 6
e Sx—4y=-18 2y-x=1

4.Pemiute KBaJpaTHOEe YPABHEHHE:

5x? +9+4x2—9 B

a) x> —x=0 6
Jx" -z )% 5

3 B) x> +9x+20=0 Nx?=5=0

2 2
2 x(2x-3)  Gx-1)  (x+3) |
2 5 5

5. PemunTe KBagpaTu4YHOE HEPABEHCTBO:

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



6. Pemunte rpaguyeckn ypapHenue: x +1=(x -1)*

2 BapuaHnt
1.Pemnre 1uHeiiHOE ypaBHEHHE:
a)x+X—_3+x—+1:2x+5_3x 6)4—6_2x+x:2x—x+3
8 4
2.Peminte cucTemMy JIMHEHHBIX HEPABEHCTB:
sx_3>_1+x’ 7—6x+10s8x+1_12’
21 . 2 6 { 2 3
——3x<—x-5 x+1 1
2 -2x—2—
2
3.Pemure cucreMy ypaBHeHHUIi:
2x-6 x-2
- = 1 1 1
2x +3y =13, 3 5 =2 R
a) s ; 0) 6 B) vy x 3
X - = —
y ARmL P A x—=2y=12
2 2

4.Peminte KBaJApaTHoOe ypaBHeHHE:

2 2
a)x>-2=0 6)3x* +6x=8x"-9x B)3x 11+74 2x

8 12
1) x(x—=17) N x—4 llx 1
3 3 10
5. Pemiure KBapaTH4YHOE HEPABEHCTBO:
a) 2x* —x+4<0 6)—3x* +5x+2>0 B)2x> —4x+13>0

6. Peminre rpapuuecku ypaBHeHHe: 2 =3x-1.
X

Temal.S. @®ynkuun:nuHeiinasi, o0paTHas nponopunoHaabHocTh. IlocTpoenue
KBaJApaTU4HOi pyHKUIMHU

I Bapuanr.

[TocTpotite rpaduku TuHEHHON QYHKIIMA U OOPAaTHOM TTPOMTOPIIMOHATIBHOCTH () YHKITHA:

l.y=3x+4
2.y=§x—1
3.y=5—4x

42y —4x =6

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



R1r

Sy =
2
6y = —;+2

[TocTpotiTe rpaduku KBaApaTUIHON (HYHKIIUHA
1.y=8x% - 6x + 1
2. y=-x"+2x +3
3. y=x2 +3x +8
4.y=x*-4x +4
II Bapuanr.

[TocTpotite rpaduku TuHEHHON QYHKIIUA U OOPAaTHOM POMOPIIMOHATIEHOCTH
byHKIUI

13x+4y =2
) 3
.y—zx
3.y=;
4y=4+-
5.y=4x -5
6.y =3 2
Y = 3*

[octpoiiTe rpaduky KBagpaTHUHON HYHKIUN
1. y= X*—4x+3.

2. y= X’ —6x+5.

3.y=—5x>+3x+2.

4. y=x(1—x).



KonTpoJbHblii cpe3 3Hannii Ne 13a nepBblii cemecTp

1 BapuanT
1. Beruucnuts: a) cos 780°;
137
0) sin—;
6
, 12 RY/4
B) sina, ecimm coso = —— U T <& <——;
13 2

o
r) COSE , ecau cosa, = 0,28 u 0 <o<m;

sin75” +sin45"
sin285°

T
e) 16 cosxcos 2xcos 4xcos 8x, ecinu x = g ;

sina  cos’«a

. 1
x) - , €ClH SIN QX —COoSaX = — .
cosa sin o 2

2. Yrpoctuth BeIpakeHwme: a) cos (o — ) — cos (a + B);
0) sin 915°cosp — sin Bsin 645°;

B) %sin (540° + B) sin (B + 810°);

r) sin 30, cos 2a + sin 2 cos 30, —cos (21 — a);
sin(—a) +cos(7 + @)

b

A
1+2 cos[;z — aj cos(—)

1-cos2«a
e) —;
sin 2«

K) 4 sin 10° cos 50° cos 40°.
V4
3. Pemuth ypaBHeHUe: a) cos (T + x) = sinE ;

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

4. JlokazaTb TOXKAECTBO: a) - =
l-sina cosa

1
0)cosda+1= E sin 4o (ctgo — tga);

1—-2cos’ &
—— T —tga-clg .
sin a cos a



2 BapuaHT
1. Beruucauts: a) sin 780°;

137
0) cos—;
6

3z
B) COSCL, €CIIU s1noc=—§ ur<a <7;

4 RY/4

r) sin 20, eciu sinot = — 3 u n<oc<7;

sin70" +sin20°
c0s 205" ’

. . . . T
) 16 sin x sin 2x sin 4x sin 8x, ecnux = g ;

4sin2a +5co0s2a 1
, €CIIU ctgo = E

2sin2a —3cos2a
2. YopocTuTh BeIpaxkeHue: a) sin (o + ) + sin (o — pB);
0) sin 605°cosp + sin Psin 835°;

1
B) Z sin (405° + ) cos (B + 765°);
r) sin 4a cos 30 + sin 3o cos 4o —sin (67 — a);

sin(?’zﬁ + aj +sin(27 + a)

2cos(— a)sin(—ar) +1
sin 2«
) T
1+ cos2a
k) 4 sin 15° cos 15° sin 100°.

Vs
3. Pemute ypaBHeHwue: a) sin (7T + x) = cos (— ?j ;

0) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_ 1+cosa

4. Jloka3aTh TOXACCTBO: a)

l-cosa sina
0) (tga + ctga)(1 — cos 4a) = 4 sin 2q;
1 .
B) —————— =SsIlnacosc.

g a+ctg o



KonTpoJbHblii cpe3 3Hanunii Ne 23a nepBblii ceMecTp
1 BapuanT

1 Uccnenyiite ¢pyakiuio f(x) = 3x% - 2|sinx| + x3-tgx Ha YETHOCTH (HEYETHOCTD).
3
2. Tana gynkuums g(x) = sin1,5x + Scos Zx Haitnure: g(0); g(7n); g(—12n).

3. Haiinure obnactsb onpenenenus GyHKINN:
Vx—12
a) y=— .
x° =1
6) y=1loggs(6+x—x?)
4. IToctpoiite rpaduku GyHKIUH
a) y=log(x—2)
1 X
6) y=(3) +1
B) Y= sin(x —%)

IT BapuaHnr.
1 Uccrenyiite dyrkmmio f(x) = 3x|x| — 2sin’x + ctgx Ha YETHOCTD (HEUETHOCTB).

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

3.Haiiaure obnacts onpeneneHus QyHKIUNA

6)y = logz(3x* — 5x +2)

4. IToctpoiite rpaduku GyHKIUH
a) y=logx+1)

0) y=5¥-2

B) y=cos(x+%)



KonTtpoJubHas pabora 3a nepBblii ceMecTp

1 BapuanT
Ynpocrure BbIpaxkeHue

1.(sin x + cos x)’ —1
3 2
2 cos?xl o x|4sin? 2Z—x || —sin’x
2 2

3 sin*x +sin?xcos? x

sin? xcos? x

IIpeoOpa3yiiTe BbipakeHuUe:

(a_—i-z __a n 2 ) . Va—2
v2a V2a+2 a—/2a a+2

11
c—1 c2+c4 =
2. =311 " C4 +1
ci+cZ  cZ+1
lg8+1g18
2lg2+1g3

Pemnre ypaBHeHue

lVx2+2x+10=2x—-1
T T
2.cos (Z + x) + cos (Z — x) =1
3.0 2x2—16x—37,5=5\/§
4.logVx —5+1logV2x — 3=1



2 BapHMaHT

Ynpocrure BbIpakeHue

1.(cos 2x +1)g *x —1

3n
) 1 + ctg 2(—x).Ctg (Z_XJ
' tgz(x—ﬁ) ctg(ﬂ+x)
sin > x cos x + cos ° xsin x

3. _
COS X

IIpeoOpa3yiiTe Bbipa:keHue:
2
1.(a\/5+b\/5 _ m) (\/E+\/B)

va+vb a+b
1 1\3 3 3
3(ab)%—3b (af—bf) +2a2+b2
2- + 3 3
a=b az+bz
NEVEE:
"1 g3—-14130

Pemure ypaBHeHue

1V174+2x—3x2=x+1
2.Sin(%+x) —sin(%—x) =43

3 px?—6x+05__1
: 16v2

4-lg2x—1)=1-1g/x—9



KonTpoubHblii cpe3 3Hannii Ne 1 3a BTOpoii cemecTp

I — Bapuanr
1.Bbruncinre npous3BoIHYIO:

1.f(x)=2x" +4x* +6x+3
2.f(x):1+%—%
X X X
3.1(x)=(8x-10)
X
4.f(x)= cosg

1

5./(x)= (5——4x)5

2.HaiiguTte KOOpIMHATHI TOYEK KacaHUs, B KOTOPBIX KacaTelbHble K rpa@uKy QyHKIUN Y =

2x% + x + 4 uMeIOT YrIoBoii K03 (UIMEHT, paBHbIH 1

3.CocTaBbTe ypaBHEHHE KacaTellbHOH K rpaduky pyHkuuu y = 3x2 — 4x — 2 B TOUKe ¢
abcrmccoit xp = —1

4.MartepuanbHas TOUKa JBHKETCS IPIMOIMHENHO 110 3aKkony x(t) = t3 — 27t. Haiiaute
YCKOpPEHHE TOYKH B MOMEHT BpeMeHH t = 2 c.

5. Haiigute oOmmii BuA nepBoOOpa3HbIX A PYHKIIUH:
1.f(x)=3x+5x" +6x° =2
1 2
2f(X) :—2+—3—\/;
X X
3./ (x)=(5x=3)

4.f(x)= sin(2x — %)

2

5./(x)= m

6.Bpruncnure uHTErpasbl:

1

l.jx3dx
-1




IT — Bapuant

1.Bbruncinre npousBoIHYIO:

1.f(x)=3x> +6x* +8x+100
z.f(x):i+ 2 3
X

© x®
3.f(x)=(4x-5)°
4.f(x)=sin10x

5./(x)= m

2.Haiinure KOOpAWHATHI TOYEK KacaHus, B KOTOPBIX KacaTelIbHbIE K TpaduKy (HyHKIUH

y = x? + 2x — 1 HMMeIOT yIJI0BOi KO3()(QUIMEHT, PaBHBbIi 2

3.CocraBbTe ypaBHEHHE KacaTelbHOH K rpaduky pyHkmun y = 2x2 — 5x + 1 B Touke ¢

abcuuccoit x, = 2

4.MarepuanbHas TOUKa JBUKETCS NPAMOJIMHEHO 110 3aKony x(t) = 8t% — 2t3. Haiiqute
YCKOpEHHE TOYKH B MOMEHT BpeMeHu t = 1 ¢

5.Haitnure o6muit Bua nepBooOpasHbIX UIs (QYHKITHH:
1.f(x)=6x+3x> +2x* -9
6 8
2f(X) :—4+—5—2\/;
XX
3./ (x)=(4x-13)°

V4
4.f(x)= cos(3x — gj

4

5./(x)= m

6.BbrunciauTe UHTErpasIbl:

1

l.jxsdx
-1




KonTpoabHblii cpe3 3Hanmnii Ne 2 3a BTOpoi cemecTp

I — Bapuanr
1.Cropona npasunbHOro Tpeyroibuuka ABC paBHa 243 em. K ero miockoctn NIPOBEICH
neprnenaukynsap AK, pasusiii 4cM. Haitnure paccrostaue ot Touku K no ctoponst BC.

2.HaiinuTe nosHy0 MOBEPXHOCTh U 00bEM IPABUIBHOM TPEYTOJILHOM MPU3MBI, €CJIA CTOPOHA
OCHOBaHHs paBHA 2/3CM, a BBICOTA IPU3MEI paBHA 4cM?

3. HaiinuTe noyiHyto MOBEpXHOCTh U 00bEM IPABUIBHOM YETHIPEXYTOJIbHOM MUPAMU/IbI, €CIIN
CTOpOHA OCHOBaHMS paBHa 3¢cM, a BeIcOTa O0KOBOM rparu 10cm?

4. OceBoe ceueHue LWIMHJpa — KBajpar, AMAroHaiab Kotoporo 4 cm. Haiinure momans
HOBEPXHOCTHU LIWIUHPA, OOBEM.

5. Pagnyc ocHOBaHUs KOHYca paBeH 6 cM, a 00pa3yrolias HaKJIOHEHA K IUIOCKOCTH OCHOBaHUS
nox yrioM 30°. Haiaure:
a) IJIOIIAbh CEYEHHUs! KOHYCa IUIOCKOCThIO, MPOXOsIel yepes 1Be 00pa3yromiue, yrojl Mexay
KOTOpbIMH 60°;
0) rTomnrab 6OKOBOM MOBEPXHOCTH KOHYCA.
B) 00BbEM
II — Bapuanrt

1.01pe3ok AM, paBHblil 12 cM, nepneHIUKYIIpEH IUIOCKOCTH TpeyroiabHuka ABC. Halinure
paccrosinue ot Touku M nonpsamoii BC, ecnu AB=AC=20cMm, BC=24cwm.

2.HaitauTe mogHYI0 TOBEPXHOCTh M 00BEM MPaBUIILHOM TPEYTOJIBHON MPU3MBI, €CJTH CTOPOHA
OCHOBaHUs paBHA 8CM, a BbICOTa MPU3MBbI paBHa 6¢cM?
3.HaiiauTe moaHYI0 TOBEPXHOCTh U 00BEM MPABUIILHON YETHIPEXYTOJILHON TUPAMUIBI, €CITH
CTOpPOHA OCHOBaHUS paBHa 2CM, a BEICOTa OOKOBOM TpaHu 8cM?
4. OceBoe CeueHHE LIUIMHAPA — KBapaT, [UIOMAAb OCHOBAHMS LHIMHApPA paBHA 167 oM’
HaiinuTte momaas TOBEPXHOCTH IIWIHH/IPA, 00 BEM
5. BeicoTa koHyca paBHa 6 cM, yroJ Ipyu BEpIIMHE 0CEBOro ceueHus paseH 120°. Hainure:

a) IJI0IIAabh CEYEHHUs! KOHYCa IUIOCKOCThIO, MPOXOsIel yepes 1Be 00pa3yromiue, yrojl Mexay
KoTopbiMH 30°;

0) rTomnraib 0OKOBOM MOBEPXHOCTH KOHYCA.

B) 00BEM

Kpurepun onenuBanus:

OueHky «5» CTyIEHT MOJIy4aeT, eClu:

» 00CTOSITENHHO U C TEOPETUUECKUM OOOCHOBAHUEM pEIIaeT JaHHYI0 KOHTPOJIbHYIO
pabory;
» MOXeT 000CHOBATh CBOE PELICHUE, IPUBECTH HEOOXOIUMBIE IPUMEPHI;
» TpaBWIBHO OTBEYAET Ha JIOTOJIHUTENbHBIE BOIIPOCHI IPENogaBaTesl, UMEIOIINE IIeNbI0
BBISICHUTB CTENIEHb TIOHUMAHUS CTYJI€HTOM JIaHHOT'O MaTepuasa.
OueHky «4»CTyAEHT MOJIy4aeT, €CIIu:

» HenonHo (He MeHee 70% OT MOJIHOTO), HO MPAaBUIIFHO PEIICHO 3a/1aHNUE;



MIPU peIIeHUH OBbUIH JIOMYIIEHbI 1-2 HecylecTBeHHbIE OMUOKH, KOTOPBIE OH UCIIPABIISIET
II0CJIE 3aMEYaHMsl IPENo1aBaTels;

MO>KEeT 000CHOBATh CBOE peIlIeHHE, IPUBECTH HEOOXOAUMBIE TIPUMEDHI;

IIPaBWJIbHO OTBEYAET Ha JONOJIHUTEIbHBIE BOIPOCHI IIPENIOIaBATENS, UMEIOIINE LENbIO
BBISICHUTH CTEIIEHb IOHUMaHUs CTYJEHTOM JAaHHOI'O MaTepuaa.

OueHky «3»CTyAEHT MOJIy4YaeT, €CIIu:

>
>

HernoiHo (He MeHee 50% OT MOJIHOT0), HO MPABUIIBHO PEIICHO 33/1aHNUE;

MIPH peIIeHnH OblIa JomyIeHa 1 cyIecTBeHHas OITnoKa;

3HAeT ¥ TOHUMAET OCHOBHBIE MTOJIOKEHUS TAHHON TEMBI, HO JIONTYCKaeT HETOYHOCTH B
(hopMyTUPOBKE TTOHATHI;

M3JIaraeT BHIMIOJIHEHUE 3a/IaHHs HEJJOCTATOYHO JIOTHYHO U IOCIIEA0BATENBHO;
3aTPYAHSETCS MPH OTBETAaX HA BOMPOCHI MTPETI01aBaTelIsl.

OueHKy «2» CTyAeHT MOoJIy4aeT, eCJIu:

>

CTYACHT UMCCT Pa3pO3HCHHBIC, OecCUCTEMHBIC 3HaHUSA, HC YMCCT BBIACIIATD INTaBHOC U
BTOPOCTCIICHHOC, JOITYCKAaCT OIIIMOKH B OMpCACIICHUC HOHHTHﬁ, HCKaXac€T UX CMBICII,
6GCHOp5{I[O‘IHO 1 HCYBCPCHHO M3JIara€T MaTrcpuall, HC MOXKCT MPUMCHATH 3HAHUS JJI
peUICHUA MPAKTUYCCKUX 3a1a4; 3a [MOJIHOC HE3HAHUC U HCIIOHUMAHUC y‘-ICGHOFO
mMarepuraja ujil OTKa3 OTBCYATh.

CocraBurenb C.B.Ap3ymaHsH



MuHuCTepETBO HAYKH H BbIcIIero odpaszosanus Poccuiickoii ®exepanum
(I)ez[epa.nbﬂoe rocyiapCcrBeHHOE€ aBTOHOMHOE OﬁpaSOBaTeHLHOB YupeKaAeHue BbICHICro oﬁpasosaﬂvm
«CEBEPO-KABKA3CKHM ®EJEPAJIBHBIA YHUBEPCUTET» (CK®Y)
HNATUTOPCKUI HHCTUTYT (PUIUAT) CKDY

Konnemxk Ilaturopekoro uacruryra (puimman) CKOY

YTBEPXKJIAIO
Hupekrop [IaTuropckoro MHCTUTYyTA
(bumar) CKOY
_ T.A.lle63yxoBa
« » 20 T

KoMIiekT pa3HOypPOBHEBbIX 32124

1O JUCHUIIIIMHE MaremMaTuka

Tema 1.3 Penienue kBaipaTUUHbBIX YPaBHEHUN U CUCTEM
YpaBHEHUU
1 3apanus lypoBHs

3ananue 1CkoJIbKO KOPHEN UMEIOT KBaJIpaTHBIE YpaBHEHUS
1. x*—8x+12=0;
2. 5 +3x+7=0;
3. X —6x+9=0.
4. X+ 9x=0;
5. X —16=0.

2 3apanus 2 ypoBHA

3aganue 1. Pemnre kBajpaTHbie ypaBHEHUS
. ¥ —2x-3=0;
2. 15-2x—x"=0;
3. X+ 12x+36=0.
4. X =Tx=0;
5. 4 —-9=0.

3aganue 2. Pemnre cUCTEMbI ypaBHEHHI

L. {x—yzl,
x*+y? =41,
2x-3y—xy=4
{3x+y+3xy=3
x*(x+y) =380,
{xz(Zx—Sy)=80.

3 3ananus 3 ypoBHHA
3ananue 1. Haiinure kopHH ypaBHEHUI

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? + 2 =13,

X' +y=2
Y +x=2

1 + ! =2,
xX+y x-y

3 + 4 =7

3. X+y Xx+Yy

Tema 2.10 BrimonHeHWe ympaKHEHWM HAa TNPUMEHEHHE W3yYEHHBIX (POpPMyN K JIEKIUSM
«Dopmynsl aBoiHOrO aprymenta.®opmyssl NmoJoBHUHHOTO yria», «lIpeoOpasoBaHue cymMmbl
TPUTOHOMETPUUECKHUX (YHKIIMI B MPOU3BEICHNUE U TPOU3BEICHNE B CYMMY»

1 3apanus lypoBHs
3ananue 1 Ynpoctute Belpa)keHHE
sin2a
1.

sina
cos2a + sin*a
cos2a

cosa—sina
25in20%co0s20°

T . T
cos?— —sin®*—
10 10

DAY S T

2 3apaHus 2 ypoBHS
3amaune 1.Berunciaure
a mT—a . 3T
1. 4cos—cos—sin (— — a)
4 2 2
(sina+cosa)?

2. -

%+sm20{
3. -

1-tga 1+tga

. mT—a mT—a
4. sin—cos—

2 2

5.

ctga(l — cos2a)

3 3ananus 3 ypoBHA
. 5 .
3aganue 1. [lycte sina = Guaa—yr o012 yeTBepTU. Haipure:
a) sinZa; 0) cos2a;B)tga

3aganue 2.JlokaXuTe TOXKACCTBO:

1. (sina + cosa)? —sin2a =1
2. 4sinacos2acosa = sinda
3. sinZ2a-tga = cos2atga

Tema 3.4VccnenoBanue ¢pynkiuid. [Toctpoenne rpagukoB GpyHkiuit k nekunn «CBoCcTBa
q)YHKL[I/II/II MOHOTOHHOCTb, YCTHOCTH, HCYCTHOCTD, ICPUOJUIHOCTD.
1 3apanus lypoBHs



3amaunne 1

1. Omnpenenuts 1o rpaguxam GyHkimu y = ax? + bx + ¢, yKka3saHHBIX Ha PUCYHKAX, 3HAKH

K03 GHUIMEHTOB a, b, ¢ 1 TucKpuMuHaHTa D.

1) AY 2)

AV 1Y

-_-h-_..__';_
=
-
]
wY |
=)
P

h_ |/ x
3) 4) \ AY /
/
}d -
0 € 0 el
3anganue 2.

VYkaxkute rpaduk Bo3pacTaroiei (yHKIUH.

1) T 2) ¥ '

3) Y 9] X

m2

3aganue 3.

VYka3are HHTEpBaJIbl BO3pacTaHus GYyHKIMN, TpaQUKH KOTOPBIX MPEICTABICHBI HA PUCYHKAX



2) _'.'.:LZ:LH:_IF 1
oo lor TR D T
HEN AN
INERN REEN
T A T T L]
['_ {—F T
'\1hr i At N
1 1
_ VD
_ _ ..'D :l s
mt TOENI

2 3anaHus 2 ypoBHS
3ananue 1

. TToctpoiite rpaduk GyHKIMH, €CTU U3BECTHHI €€ CBOMCTBA:

CBOIICTBO (PYHKIIMHU
Ob6nactp [—6; 6] [—5; 4] [—4; 4] [—5; 3]
OTIpeICIICHUS
O6nacTh 3HaYEHHS [—2; 5] [0; 6] [—3; 6] [0; 5]
Touku nepeceyeHus
rpaduka:
a) ¢ oceto Ox
A(-4;0) 0(0;0) A(-4;0) A(3;0)
B(-2;0) B(-1;0)
0) ¢ ocwio Oy C (2,5;0)
C (0;2,5) D(0;-2) B(0;4,5)
. | IIpomexxyTkun
3HAKOTIOCTOSIHCTBA!
a)f (x) >0 [—6;—4) [-5;-0) (-4 -1) [-5;3)
(=2;6] (0;4] (2,54)
0) f(x) <0 (—4,-2) _ (-1;25) _
[TpomexyTku
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]
Touku MakcuMyMa, I,f(1)=3 2f(=2)=2 |-2f(=2)=2 |1,f(1) =5
MaKCUMYM (QYHKIIUU




Touku MUHUMYMA,
MHHUMYM ()YHKIIUH 0, 1, f(1)=-3
-3, -3,
4,
6. | JlonoaHUTENbHEIE f(-6)=3 f(=5)=0,5 f4)=6 f(-5)=3
TOYKHU TpaduKa f(6) =5 f4)=6

3 3ananus 3 ypoBHA
3amanne 1Uccnenyiite u moctpoiite rpaduku GyHKITAN

Tema 4.3 Crenens ¢ paliluoHaIbHBIM [TOKa3arTesieM K Jekunu «KopeHs n-oil cTeneHu, CBOMCTBa

pajuKalioB, MpaBUja CPaBHEHUS KOPHEW»

1 3apanus lypoBHsi
3ananue 1Breruncnure

1. Y16-625
V32243
V8343
10,0001 16
Y160- 625
V249
3=625
3=%

N oA LD

2 3aganus 2 ypoBHs
3ananue 1HaliguTe 3HaueHNE YUCI0OBOIO BBIPAXKEHUS

1. j——ﬁ;—-j39i:j—32
100000000 16 27
5[ 11 /9
2. /IE 45— 7=
3 \/_ﬂ 4V
1024 27

4|3 .1 45
4. /35 1_+_2W

3 3apnanus 3 ypoBHs
3aganue 1 Haiinnte 3HaueHUE BhIpAXKEHUS

1. Y10+ +v73-Y10-+73
2. V9-65-19 +65




J(@+v1)®
et V17
4. V3-v5-V/3+5

Tema 4.9 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIIMX CTEIICHH U JIoTapu(pMbI K
nekunu«CTerneHb ¢ IeHCTBUTEBHBIM MTOKA3aTEeIeM»

1 3apanus lypoBHs
3ananue 1 Haiiaure 3HaueHue BbIpaXKeHUS

36_15~5
Lot
36°
2. 6
’ 76.2
3' 4916
4 (58>]0: 578
0,24 109
0,6-10%

e

2 3aganus 2 ypoBHs
3ananue 1 Haiinure 3HaueHME BbIpaKEHUS

57.5% .
\(yg

1.

5 4511100448
| (9* 9:’>3
12

3. _ 9,~
6VO.5V0
30V6~2
4011_4 11

5 1010

3 3aganus 3 ypoBHs
3aganue 1: BelyuCIuTh 3HaYEHHUE BBIPAKECHUS:

ot () o £
N log 5(+3)

5 logs{90)-log, (18) log, (4)-log, (7)

N (1{};};2“:’ ) (1{};_1}'{3_.‘%1' )




Tema 5.9 IIpaBusa BeIUKCIEHNS TPOU3BOAHBIX K JeKIUU«IIpon3BOAHBIE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIHID

1 3apanus lypoBHus
3amanne 1 Beraucnure npon3BoiHbIe GYHKITANA

C f()=x+2x" +4
2. f(x)=2x"+x’+10
3 6

2
3. =—+—+—
S x x° 7

1 2 4
4. f(x)=—+—+—
x x5

5. f(x)=2vx+4x°

2 3aganus 2 ypoBHs
3ananue 1Berunciaure npousBoHbIE QYHKINH

D) f(x)=x(x+2)
2)f(x)=(x+5) (x> +7)

2

A 2;6 1
D=2

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

/(%) =ﬁ

B0 ="

X+

3 3apnanus 3 ypoBHs
3amanue 1

1) f(x)=cos5x



2)f(x) = 3sin§
3)/(x) = Bx+4)’

2
4 f(x)= m

/() =(3-20" 4 s

6) f(x) = 2sin(3x — %)

Tema 5.23 IIpuMeHeHNE MPOU3BOIHBIX K UCCIIEIOBAHUIO QYHKIIUNA U TTOCTPOSHUIO TpadUKOB K
aexiun «O01mas cxema UccieJoBaHus (GyHKIUN

1 3apanus lypoBHs
3amanue 1. Haiitu mpoMexyTKH BO3pacTaHus M yObIBaHUS (DYHKITHH

l.y=x"—2x+3

2. y=(x=-20-(x+4)

3. y=x"-6x+8

4. y=2-2x"+4xY3 - Y% x’
5. y=5-6x2-4x*-%x’

2 3aganus 2 ypoBHs
3amanue | Haiitu TOUKM MakcuMyMa U MUHUMYMa (yHKIIUN

. y=x + 3k

2. y=—48/x—x

3. fix) =x"—4

4. y=(x*+3x)/(x +4)
5. y=6 + 12x - x°

3 3ananus 3 ypoBHs
3ananue 1 MccnenoBath QyHKIMIO M TOCTPOUTH €€ rpaduk

1. fix) =3x’ -5x°
2. fix) =x"-2x+3
3. y=9x" + 3%

Tema 7.3 Pemenue norapuMuIecKux ypaBHEHHIN

1 3apanus lypoBHs
3amanue 1.Haiitu X, eciau U3BECTHO, YTO

1. log,, x=4log,,3- %10&),1 27-2log,, 6
2. log,, x =2log,, 6—0,5log,,100+3log,, /20

3. Igx= %lgawL %lgd—lgb—lgc,



3ananue 2 Berauciurhb
3log,3 -log, 27
log,3+log,9
3lg4+1g0,5
lg7-1gl4

log, 45+10g4;

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

2 3aganus 2 ypoBHs
3ananue 1 Pemmre ypaBHEHuUs
1. %l 0g(x —4) +%l 0p(2x—1)=10g3
2. 1gB3x%+12x+19) — 1 g3x + 4)=1
3. logx+log\x —1,5=0
3 3apnanus 3 ypoBHA
3aganue 1Pemmte ypaBHEHUs

1.  log, Bx+1)=2

2. 2x% 45k = pshei0
3. log, ,45x=2

4. 3640500 =360

Tema 7.6 PemeHne noka3aTeabHbIX HEPABEHCTB

1 3apanus lypoBHs

3aganue 1.Pemmnte HepaBeHCTBA
1. 4572*¥ < 0,25

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

3. 0,37+l > 0,027

4. 327*¥ <27

2 3aganus 2 ypoBHs
3ananue 1 Pemmre HepaBeHCTBa

12> (%)ZH

5 (%)Zx < (\/g)x2+3,75
()7 -0 -2
4., 3*¥t2 4 3*¥"1 <28

3 3apnanus 3 ypoBHA
3ananue 1PemmTe HepaBeHCTBA

1. 4¥—-2"*1-8>0

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



1 X
3. (5) —5-6%-6<0
36
Tema 11.2 ITnomaas OOKOBOM U MOJHOM MOBEPXHOCTH MPU3MBI, TapauIeNenunea, kyda
K neknuu «JIByrpannsie yrisl. [Ipusma, ee anementsl. [Tapamtenenunen. Ky6. Ceuenus
MPU3MBD»

1 3apanus lypoBHus
3ananue 1 YeMy paBHa IUIOIIA (b OCHOBAHUS IPABUIILHOM YETHIPEXYTOJIBHOM MPU3MBI,

€CIIi CTOPOHA OCHOBAHUS paBHA 5cM?
3ananue 2 YeMy paBHa MOJIHAs MOBEPXHOCTh Ky0a eC/Id IUIOIIalh OCHOBAaHHs paBHa 4 cM?
3ananue 3HaliguTe MoHYI0 NOBEPXHOCTH IPABHIIBHOM TPEYTOJIBbHOM MPU3MBI, €CIH

CTOpOHA OCHOBaHHS paBHa 2v/3CM, a BBICOTA IIPU3MBI paBHA 4cM?

2 3apanus 2 ypoBHA

3aganue 1HaiiauTe moiHy0 NOBEPXHOCTh MPABUILHON YETHIPEXYT0JIbHON MTUPAMUIbI,
€CJI CTOPOHA OCHOBAHHUS paBHa 3CM, a BbicoTa O0KOBO# rpanu 10cm?

3aganue 2B npsMoyroapHOM napajiiesenunee CTOPOHbl OCHOBAHMS paBHbI 12 cM 1 5 cMm.
Junaronans napajuienenumnena oopa3yer ¢ INIOCKOCThIO OCHOBaHUs yron B 45°. Haiinure
00KOBOE pedpo mapayienenuneaa

3 3apnanus 3 ypoBHA

3amanue 1.0OcHOBaHUE NMPSIMOM MPU3MBI — TPEYTOJbHUK CO CTOPOHAMHU 5 CM U 3 CM U YIJIOM B
120° mexny vumu. Hambonwimas w3 1utomazeil OOKoBBIX rpaHeil paBHa 35 cm2. Haiinure
TUTOMIA/Ib OOKOBOM TTOBEPXHOCTH MPU3MEI.

3amanue 2 CTOpOHBI OCHOBAaHUS MPSIMOTO Mapajuiesienurnena paBHbl 8 cM U 15 cMm u oO6pazyror
yrod B 60°. MenbIas U3 rmioniajei 1uaroHaibHbIX cedyeHuil paBHa 130 cm2. Haiinure nomanb
MOBEPXHOCTHU Mapajliejenunea.

Tema 11.4[1nomans OOKOBOW M TIOJHOM IMOBEPXHOCTH THpaMuAbl K Jekmuu «[lupamuma.
[IpaBunbHas nupamuaa. YceuenHas nupamuaa. Tetpasap CeueHuss nupaMuab»

1 3apanus lypoBHs
3amanue 1

1. Ckonbko rpaneii, OOKOBBIX peOep y M- yrodbHOW HHpaMHUIbI?

2. Kakoe HaMMeHbIIEE UYUCIIO TpaHE MOXET HUMETh Iupamuaa’?

3. Bricota nupamuabl paBHa 3 cM. Uemy paBHO pacCTOSHUE OT

BEPIIMHBl IHPAMHUABl 10 IUIOCKOCTH OCHOBaHMS ?

4. boxoBble pebpa TpeyrosbHOM mupamMuasl 7cMm, 12cm, Scm. OnmHO W3 HHUX
NEPIEHANKYJIAPHO K IUIOCKOCTH OCHOBaHMsA. YeMy paBHa BBICOTa NHPaMMIBL.

2 3apanus 2 ypoBHA
3aganue 1 Jlana mpaBWibHasi YETBIPEXYTroOJbHAs NHUpPaAMHUIA CO CTOPOHOW OCHOBAHUS 2
CM U BBICOTOH OOKOBOW Tpanu 6 cMm. Haiigute mnomanes OGOKOBOHM MOBEPXHOCTH
IApaMUbI
3aganue 2. BeicoTa TpaBWIBHON YETHIPEXYTrOJIbHOW MHpPaMHIbl 7/CM, CTOpPOHA

ocHoBanusi 8cMm. Ompenenute OOKOBOE pedPO.



3 3apanus 3 ypoBHH

3ananue 1 BprurcnuTe NoaHy0 MOBEPXHOCTH PaBUIIBHON YETHIPEXYrOJIbHOW YCEUEHHOU
UPaMU/IbI CO CTOPOHAMU OCHOBaHUs 7 U 9 cm, a 60KOBOE peOpo HAKIIOHEHO K
MJIOCKOCTH OCHOBAHUSI MOJ YIJIOM 3 0.

1. 3aganue 2 OcCHOBaHHMEM IUPAMHUJBI CIYKHUT NPAMOYTOJIbHUK, JJIMHA CTOPOHBI KOTOPOTO

paBHa /5 cm, a AMHA €ro auaroHanu 24 cm. Haiiaure nojiHyto MOBEPXHOCTh MUPAMUBbI,
ecIi Kax10e ee GOKOBOE pebpo HAKIOHEHO K OCHOBAHMIO TAPAMUIBI MO yriom 45,

Tema 11.11 O6vem uununapa K gekuuu «L{unmuuaap u ero snementsl. CedeHus
LWINHAPA»

1 3apanus lypoBHs
3aganue 1HailTi moiHyro MOBEpXHOCTh HWJIMHAPA, Y KOTOPOro AuaMeTp ocHoBaHud 20,6
cMm u BeicoTta 30,5 cm
3aganue 20ceBbIM CEUYEHHEM IUIIMHIPA ABJISETCA KBaIpaT, CTOPOHA KOTOPOTO
paBHa 7 MM. Beraucnure miomaas O0KOBOM MOBEPXHOCTH IIMIHHIPA.
3aganue 3Pannyc ocHOBaHUA LWIMHAPA paBeH 2M, BbicoTa 3M. Halitu nuaronans
OCEBOTO CCUCHHS.
3amanwne 4 JIyiMHa OKPY)KHOCTH OCHOBAHUS ITUIUHApPA paBHa 1. [lnomans 60koBOM
NOBEpXHOCTHU paBHa 2. HaliguTe BBICOTY IMIMHApA.

2 3apanus 2 ypoBHA

3ananue 1/lnaroHasib oceBOro ce4eHus HUIMHApA paBHa 48. Yo MexXny 3Toi
JUArOHABIO U 00pa3yroIei paBeH 30°. Haiizute paauyc nuiIMHapa.2

3aganue 2J{nMHAa OKPY)KHOCTM OCHOBaHMS LMIMHApa paBHa 1. Ilmomiane GOKOBOIMA
MOBEPXHOCTU paBHa 2. HaliguTe BHICOTY IUIMHIpA.

3aganue 3 J[naroHajib 0CEBOro C€YeHUs LMJIMHAPA HAKIOHEHA K MIIOCKOCTH OCHOBAHUSA
nop yriaom 60° u paBHa 20 cm. Haiiaure o6beM mumuHapa

3 3aganus 3 ypoBHs

3amanne 1 CBunIOBas TpyOa (TUIOTHOCTH cBUHIA 11,4 F/CMs) C TOJIIMHOMN CTEHOK 4 MM
uMmeeT BHyTpeHHul nuamerp 13 mm. KakoBa macca TpyOsl, eciu ee anuHa paBHa 25 m?

3ananue 2Kakoe xonudecTBo He(TH (B TOHHAX) BMEIIAET [MIUHAPHYECKAs [IUCTEPHA
nuamerpa 18 M i BBICOTOIT 7 M, €CiIH IUIOTHOCTB HedTH paBHa 0,85 r/cm’?

3ananue 3Ha ckiiag B MacTepcKoi 1Mo MOLIMBY OJI€K/IbI OCTYIIII PYJIOH AParioBOM
TKaHu B popme nmnunapa. [Ipu TpaHCIOPTHPOBKE OBLIT YTEPSH TOBAPHBI SIPIBIK

C YKa3aHHEM JUIMHBI TKaHU B pysoHe. HeoO0Xo1uMo onpenenuTs JUIMHY TKaHU B PYJIOHE.
[TponsBenu HEOOXOAMMBIE U3MEPEHHUS, OTIPEISITHIIA BRICOTY U AUAMETp pysioHa: 90cM u
30cM, TonmuHa Tkanu 0,2¢M.



1. Kpurepum oneHUBaHUs:

OLIGHKa «OTJIUYHO» BBICTABIIACTCA CTYACHTY

3a 100% npaBUIIBHBIX OTBETOB;

OrneHKa «XOpoIlI0» BBICTABIIAETCS CTYEHTY

3a 75 - 99% npaBUWIBHBIX OTBETOB;

OLIGHKa «KYOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY
3a 50 - 75% npaBUIBHBIX OTBETOB;

OLIGHKa «HCYIOBJICTBOPUTCIIbLHO» BBICTABJIACTCA CTYACHTY
3a MeHee 50% npaBUIbHBIX OTBETOB.

CocraBurenb C.B.Ap3ymaHsH



MHuUHHCTEPCTBO HAYKH U BbIcIIero oopasosanusi Poccuiickoii ®enepanuu
(I)ez[epa.nbﬂoe rocyiapCcrBeHHOE€ aBTOHOMHOE OﬁpaSOBaTeHLHOE YupexKaAeHue BbICIICT 0 oﬁpasosaﬂnﬂ
«CEBEPO-KABKA3CKHU ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NSATATOPCKUMA UHCTUTYT (PUJTHUAJT) CKOY

Konnemxk Ilaturopekoro uacruryra (puiman) CKOY

YTBEPXKIAIO
Hupextop IIsTUTOpCKOr0 MHCTUTYTA
(pumman) CKOY
T.A. llle63yxoBa
« » 20 T

Tembl pepepaToB

1O JUCHUIIIIMHE MaremaTuka

Tema 1.1 Llenble uparnmonaibabie ynca. JleiicTBurensHble uncna. JlelcTBus Hajg
palMOHATBHBIMU YUCIIAMH.

Jenenune MHOro4IeHOB ¢ ocTaTkoM. AnroputM EBkinuaa
[IpubnuxeHHOe 3HaYCHUE BEJTMYUHBI M TOTPEITHOCTH MPUOITHNKEHHHA
AOCOII0THAs OTPEIHOCTD U3MEPEHUS

OTHOCUTENBHAS TOTPEITHOCTh U3MEPEHUS

O

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA

1. TIpeobpa3zoBaHue CyMMBI TPUTOHOMETPUUYECKUX (DYHKIUI Yepe3 TAHT€HC MTOJIOBUHHOTO
apryMeHTra

2. TlpeobpazoBaHue BeIpakeHUs acost+bsint k Bugy Asin(t+a)

3. TIpeobpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (QYHKIUI Yyepe3 TAaHTe€HC MTOJIOBHHHOTO
apryMeHTa

Tema 3.1 O65acTh onpeeNeHNs] 1 MHOXKECTBO 3HAYCHHI: rpaduK (yHKINH, TIOCTPOCHHE
rpaduKOBGYHKINN

1. Tlpumeps! pyHKIIMOHATIBHBIX 3aBUCUMOCTEH B PEAbHBIX MPOIIECCAaX H SBICHHUIX
2. OO6unacTp onpeaeneHus o0paTHON GyHKINU
3. OO6nactp 3HaYeHUs 00paTHON (HYHKIIMU

Tema 3.4 ccnenoBanue ¢pynkuuii. [loctpoenne rpaduxos ¢pyHkunn
1. OOGpaTHble PyHKIUU
2. TI'padux oOpatHOl HyHKINU
3. HccnenoBanue QyHKIHIA
Tema 3.9 O6paTHble TpUrOHOMETpHUUYECKHE (DYHKITHH
1. TIpeobpazoBaHue BeIpaKEHHH, COEPKALIMX 0OpaTHBIE TPUTOHOMETPHUYECKUE PYHKITUU

2. CsaoticTBa 1 rpaduKu QyHKIUN Yy = arcsinx,y = arccosx
3. CgoiicTBa u rpaduku GpyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpenenenue nepBooOpazHoi. Tpu nMpaBuiia HaXOXKIEHUS TEPBOOOPA3HBIX.

1. Ompenenenue nepBooOpasHOM
2. Tpwu nmpaBwiia HAXOXKICHUS TEPBOOOPA3HBIX
3. Bbrbruncienune onpenaeeHHOro HHTEerpaa



Tema 6.3 Unterpan. Teopema HproTona-JleiiOHuia

1. ®opmymna Herotona-JleitoHMIIA
2. Bpluucnenue nyTu, IpORAEHHOIO TOUKON
3. JlniuHa Ayru njaockou KpuBoi

Tema 6.4 [IpuMeHeHre UHTETpaIa K BEIYUCICHUIO GU3HMYECKUX BEIMYMH U TUTOIIa e

1. Beoruucnenue paboTbl CUIIBI
2. Beoruucnenue paboThl, IPOU3BOJUMOI MPH MOJHATHH Ipy3a

3. BrIuuciieHue CHIIbI JaBJICHUS X KUJKOCTHU

Tema 12.1 OcHoBHbIE NOHATHS U onipeeneHus. ClI0KeHUE U BHIYUTAaHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YHCIIO

1. OcHOBHBIE OHSTHS U OTIPEICICHUS
2. JlnunHa BexTopa. PaccrosiHue Mexay AByMsl TOUKaMU
3. VYrasl, oOpa3zyeMble BEKTOPOM C OCSIMHU KOOPIUHAT

Tema 12.2 IIpssmMoyronpHas cucreMa KoopAuHat. Pas3iioxkeHne BEKTopa 1o KOOPAUHATHBIM OCSIM
1. TIpeoOpazoBaHue MPSIMOYTOIBHBIX KOOPIHHAT
2. Pa3znokeHue BEKTOpa IO KOOPAUHATHBIM OCAM
3. TlonsipHble KOOPINHATHI
Tema 12.3 [leiicTBus ¢ BEKTOpaMu, 3aJaHHBIMU KOOPAMHATAMU
1. Jlenenue oTpe3ka B JaHHOM OTHOLIEHUU
2. VYpaBHeHHUE NPSAMOH, IPOXOIAIIEH Yepe3 JABE JaHHbIE TOUKHU
3. IlepeceueHue AByX MpSMBIX
Tema 12.4 CxansipHoe NpON3BEICHUE IBYX BEKTOPOB
1. VYcnoBue nepneHANKYISIPHOCTH JBYX HMPSIMBIX
2. YcnoBue napaienbHOCTH IBYX MPSAMBIX

3. CkanspHoe NpOU3BEIECHUE IBYX BEKTOPOB

Tema 12.5 YpaBHEHUE OKPYKHOCTH, CepBbl, INIOCKOCTH. BekTopHOE ypaBHEHHE IPAMOii 1
IIJIOCKOCTH

1. YpaBHeHue npsiMoit
2. YpaBHEHHE TIIOCKOCTH
3. BekrTopHoe 3a7aHue NPsIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE

Kpurepun oueHuBanmus:

No  |Kputepun orieHUBaHUSA |[«5» «» «3» «2»
n/m
1 O0béM  BbmonHeHHOM | Tema Tema packpsiTa |Tema yactuuno |Tema He
paboThI MTOJTHOCTbBIO Ha 75 - 99% packpsbITa Ha pacKpbITa
o
pacKkphuITa 100% 50 - 75%
2 Jlornueckast + HesnauurtensHo |Hapyiiena OtcytcTBYyeT
MOCIIE0BATENbHOCTh U HapyIIeHa
CBSI3aHHOCTh
MaTepuaia




[TonnoTa u3noxkenuss |+ He Beinepxxana |He Boinepxana |He Beiaepxana
coziepKaHus

CoxpaHeHue OCHOBHOM |+ + HapyIIEHO OtcyrcTBYyeT
UJIEH Yepe3 BEChH

pedepat
Hcnonb3oBanue + + He nocratouno |He
JOTIOJIHATENbHOH HCIIONb3YETCS

JauTepaTypsl (ipu
ITOCTAHOBKE ITOJO0HOI

3a/1aun)

Odopmnenue + + Hannaue Hannuue
OTKJIOHEHU I OTKJIOHEHMI

OtBeThI HA + + YactuuHoe OTCyTCTBYIOT

JIOTIOJTHUTEITHHBIC

BOIIPOCHI IO TEME

pedepata

CocraButens C.B.Ap3ymansH




2
1.Halinute 3HaueHHE BBIpOKEHUS 10-(%) -12- g

MHUHHCTEPCTBO HAYKH U BbICIIero oopasoanusi Poccuiickoii ®enepanuu
(I)ez[epa.nbﬂoe rocyiapCcrBeHHOE€ aBTOHOMHOE OﬁpaSOBaTeHLHOE YupexKaAeHue BbICIIEro oﬁpasosaﬂnﬂ
«CEBEPO-KABKA3CKHU ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NSATATOPCKUMA UHCTUTYT (PUJTHUAJT) CKOY

Konnemxk Ilaturopekoro uacruryra (puiman) CKOY

YTBEP/XKIAIO

Hupekrop [laTuropckoro MHCTUTYTA
(bumar) CKOY

~ T.A.lle63yxoBa

« » 20 T

@doHa TECTOBBIX 3aJaHUH
I10 I[I/ICIII/IHJ'II/IHCMaTCMaTI/IKa

TecTsl T4 MPOBEPKH OCTATOYHBIX 3HAHUU
Bapuant-1

1

1) -2;

2) 5

31,

4)8

b

5;

2.Yemy paBHO BBIpaxkeHHe sin > ¢ -1

1cos® a;

2)—sin* a;

3)-cos’ a;

Hhtg .

3. Pemnte ypaBHenue x° —3x —4 = 0. B oTBeTe yKkaxuTe GONBLIMI U3 KOpHEHt

1) 3;

2)4;

3)-5;

4)-

1

4. Haiinure 3HaueHns BoIpakeHus 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
4)a’

6. Pemure TpuroHoMeTpuyecKoe ypaBHeHue sinx =1
1) %+2Hn,neZ;
2) [I+IIn,ne Z;

3) —%+Hn,nez;

4) %+2Hn,nez

7. UeMy paBHa 1MaroHajab NPSIMOYTOJIbHOTO MMapajlIeNeNNIe a, €CIN €r0 U3MEPEHUS PaBHBbI 3,
11,57

1) V47
2) V137 ;
3) /88
4) V155

8. UeMy paBeH 00beM NMPaBHILHONW YETHIPEXYTOIbHON PU3MBI, €CIIM CTOPOHA OCHOBAHUS PaBHA
4cm, a BeIcOoTa OOKOBOI rpaHu §cMm.

1) 156;

2) 38;

3) 144;

4) 128.

9. Yemy pasHa npoussogHas Gynkuun f(x) =x" +5x° +1



1)4x’ +15x7;

2) 3x* +15x;

3) x* +15x7;

4) 12x° +8x”.

10. Peminte ypaBHEHHUE: Jx+4=4
)4

2)3;

3)12;

4) 3.

11. Ha xnervaroii 6ymare ¢ pazmepom kieTku 1x1 n300paxEn mapaaienorpaMmm.
Haiinure ero miuomanus.

1) 16;

2) 32,

3) 14;

4)9

N
NCTS

0 i1

A A

x+2

12. Pemute ypaBHeHue 3 =9

1) 0;

13. Pemmre ypaBHenue log, (x —3) =1



3) 3,

4)6
" 2,442
14. Haitgute 3Ha4eHUS BBIPAKECHUS W

1) 4;

2)8;

3)2;

4)1

15. Haiimure 3HaueHns BeIpaxkeHns 2 %"
1) 10;

2) 4;

3)8;

4)0

Bapuant-2

2
1.Halinute 3HaueHue BeipakeHus 12 - (%) -5 %
1) -4;

1
2) ——;
)3

3)1,6;

4)0

2.YeMy paBHO BBIpaskeHHeE C0S~ o -1
Dsin’ a ;

)tg

3)-cos’ a;

4)—sin > a;

3. Pemnte ypaBHenue x° —3x—10 = 0. B oTBeTe yKkaxuTe GONBIIMI U3 KOpPHEHt

)7,



4)5

4. HaliguTe 3Ha4€HUS BBIPAXKCHUS W
1)0,3;

2) 0,03;

3) 0,027;

4) 3.

1 6
5. IlpencraBbTe BBIpAXKEHUE @ - a° B BUJAC CTENIEHU C OCHOBAHHEM a

1) al;

7

2) a’;
3)1;
a

4) a°

6. Pemnte TpuroHoMeTpuueckoe ypaBHeHue cosx =0
1) E+2Hn,neZ;

2
2) [1+2[n,n e Z;

3) %+Hn,nez;

4) %Jrl'[n,nez

7. Yemy paBHa JUaroHajib MPsIMOYTOJIbHOTO MapasulelieNuIe/ia €CiIu ero U3MEepeHust paBHa 2, 4,
5 cem.?

1) 40;

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

8. UeMy paBeH 00BbeM NMPaBHIILHON YETHIPEXYTOIBLHON PU3MBI, €CJIM CTOPOHA OCHOBAHUS PaBHA



6 cM, a BbIcOTa OOKOBOM TpaHH 5 CM.
1) 180;
2) 381;
3) 122;
4) 197.
9. YUemy paBHa npousBogHas GyHknuu f(x) = x° +2x° +4
1) x4 x;
2) 3x* +10x*;
3) x* +4x’;
4) 24x° +18x>.
10. Pemute ypaBHEHUE: Jx+5=2
1) 3;

2)2;

11. HaitaguTe momaas OpsiMOYTrOJIbLHOTO TPEYTOJIbHUKA, €CJIM €r0 KaTEThl paBHEI 8, 6 cM
1) 14;
2) 25;
3) 24;

4)13

x+3

12. Pemute ypaBHeHue 2 =8
D1
2)-2;
3)0;

4)3

13. Pemure ypaBHenue log, (x+5) =1

1) 2;



2)-3;

3) 4,

1
4) —
)2

14. Haiinute 3Ha4eHMsI BBIPAKEHUS

1) 4;

2)2;

3)9;

4)3

15. Haiinure 3HaueHus BEIpaxeHus 3 %
1) 20;

2) 3;

3)7;

4)0

Bapuant-3

3 2
1.Hailinute 3HaueHue BeIpaxeHUs § - (%) -4. (%)

2.YeMy paBHO BhIpaskeHHE 2-C0os ~ & -sin’ a ;
D1;
2) 2;
3)0;

4)-1;



3. Pemmre ypaBHeHue x° +14x+49 =0.

1) 8;

4) 1

4. Haiiiute 3Ha4€HUS BBIPAKEHUS m
1)0,3;

2)0,03;

3) 0,027,

4) 2.

2

;
3 : a3 B BUIE CTEIIEHU C OCHOBAHUEM a

5. IlpencraBbTre BBIpaKEHUE a

5

1) a’;

2) a’;

3)1;
a

7

4) a?

6. Pemute TpuroHoMeTpuyeckoe ypaBHeHUe cosx = |
1) 1 +IIn,neZ;

6
2) 2[In,ne Z;

3) %+Hn,nez;

4) %+2Hn,neZ

7. Uemy paBeH 00beM IPSMOYTOJILHOTO MapajuIeNIenuIesia, ecilyi ero u3MepeHus paBHa 2, 5, 6
cm.?

1)48cn’;



2)33cm’;

3)60 cn’;

4) 56 cm’

8. Uemy paBHa auaroHaib Kyda eciii ero peopo paBHoO 3 cm?
1)2+/3;

2)345;

3)12;

4)34/3.

9. Uemy pasHa npousBofHas GyHkimu f(x) =3x> +4x
1)6x+4;

2) x* +2x;

3) x+x°;

4) 4x +8x”.

10. Pemnte ypaBHEHHE: Jx—4=1
1) 1;
2)5;
3)7;

4 10.

11. Yemy paBHa miomaas NpIMOYTOJbHOTO TPEYTOJIbHHUKA ¢ KaTeTaMu 3 ¢M, 4 cM
1) 6;

2) 10;

3)7;

4) 23

12. Pemmire ypasHenue 4°*"'=16

1)0,2;



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

2)8;

3) 10;

4)6
y 3,648
14. Haiinute 3Ha4eHUsI BBIPAKEHUS W

1) 10;
2)8;
3) 6;
4) 12

15. HaliguTe 3Ha4YeHUs BhIpaXeHHs 4 logs 3

1) 0;
2) 16;
3)5;
4)7

Bapuant-4

1.Haitaute 3Hauenue Beipakenns 0,2° -250—0,21:0,3



2.YeMy paBHO BbIpaxkeHHe 3¢os” a +3sin’ a ;

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

4 1;

3. Pemnte ypaBHenue 4 x° +4x+1=0.

1) -2;

1
2)-55
)2

4. Haiiiute 3Ha4€HUS BBIPAKEHUS m
1)8;

2) 22;

3) 12;

4) 15.

1 4

5. IIpeacraBpTe BhIpaKEeHUE > : > B BHJIE CTEIICHU C OCHOBAHUEM a

7

1) a’;

2) a’;

3)1;
a

5

4) a*
6. Pemute TpuroHoMeTpuyeckoe ypaBHeHue sin x = —1

1) [In,neZ;



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

3) _%+2Hn,neZ;

4) %+2Hn,nez

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

1) 88cnm’;

2)125¢cm’;

3) 126 cn’;

4) 300 cu’

8. Uemy paBeH 00BeM MPSMOYTOJIBHOTO MapajuIeNIeuIe a, CIM ero u3MepeHus paBHsal 1,4,67
1) 21;

2) 56;

3) 34;

4)24

9. Uemy pasHa npousBofHas GyHkimu f(x) = 4x’ +2x’ =100
1)2x+4:

2) x* +6x°;

3)3x+5x7;

4) 20x* +14x°.

10. Pemure ypaBHEHUeE: Jx+7=2
1)0;
2) 4;
3)-3;

4) 5.



11. Yemy paBHa miomaaps NpIMOYTOJbHOTO TPEYTOJIbHHUKA, €CJIM €ro KaTeT paBeH 6 cM 1
runorenysa 10 cm.

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

4) 16

12. Pemnte ypaBHeHHE 577> = 25
1)2;

1
2) =35
)73

2
3) s
'3

1
4) 1=
'3

13. Pemure ypaBHenue log, (2x+1) =2

0,2
1)11;
2) 18;
3)7;
4)4
logs 7

15. HailiguTe 3HaU€HUS BBIpAXEHUS 5
1) 7;
2) 3;

3) 10;



4)8

Bapuant-5

1.Haitnute 3Hauenue Boipaxkerns 0,1° -110-0,16:0,2
1) -0,69;

2) 1,8;

3) 0,04;

4)0,25

2.YeMy paBHO BhIpaxkeHHe 4cos” o +4sin’ a ;

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

4) 0;

3. Pemmre ypaBHeHue x° —16x+ 64 =0.

1) _277;
|

2)-55

) 2

3) 8;

4)-15

4. Haiiiute 3Ha4€HUS BHIPAKEHUS m
1) 18;

2) 220;

3) 122;

4) 6.



Bl

2
5. IlpencraBbre Bpra)KeHI/Ie[a 5 ] B BUJIE CTEIIEHU C OCHOBAHUEM a

7

1) a’;

2) a’;

6. Pemnte TpuronoMerpuueckoe ypapHenue sin x =0
1) In,neZ;

2) -II+IIn,n e Z;

3) _%+Hn,neZ;

4) %+2Hn,nez

7. Yemy paBeH 00beM KyOa eciu ero pedpo paBHO 6 cM.?
1)156cm’ ;

2) 128 cm’;

3) 343 cm’;

4)216 cm’

8. Uemy paBeH 00BbeM MPSMOYTOJIBHOTO MapajuIeNIeuIe a, CIM ero U3MepeHus paBHbl 2,4,57
1) 29;

2) 40;

3) 56;

4) 48

9. Uemy paBHa npoussoanas Gpynkmun f(x) = 2x* +15x* +23
H2x°+15;

2)16x” +30x;



3) 23 x +15x%;

4) x" +4x%.

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

2) 14;

3) 27,

4) 15.

11. Yemy paBHa miomaaps NpIMOYTOJbHOTO TPEYTOJIbHHUKA, €CJIM €ro KaTeT paBeH 3 CM U
TUIIOTEHY3a 5 CM.

1)8;

2)12:

3)2;

4)6

12. Pemmire ypasHenme 5 ' =125
1) 6;

1
2) —;
)3

3)4,
4) 1
13. Pemure ypaBHenue log, (5x—1) =2
D1;
2)5;

3)2;

4) -314. HaliguTe 3HaUY€HUS BBIPAKCHUS

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

4)0,1



o logg
15. HaiiguTe 3Ha4YeHUs BhIpaxeHus 6 4

1) 0,25;

2) 30;

3)0,75;

4H1

ITaJIoH 0TBETOB M0 MaTeMaTHuKe:

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

Kpurepuu onenku:

«5» - 90 — 100% npaBUIBHBIX OTBETOB;

«» - 70 — 89% mpaBUWIbHBIX OTBETOB;

«3» - 50 — 69% npaBUWIBHBIX OTBETOB;

«2» - meHee 50% npaBUIBHBIX OTBETOB.

Kputepuu orieHKH npeacTaBlIeHHBIX TECTOBBIX 3aJaHUI:
«5» - 14 — 15 npaBUIBHBIX OTBETOB;

«4» - 10 — 13 npaBUIIBHBIX OTBETOB;

«3» - 8 — 9 mpaBWIBHBIX OTBETOB;

«2» - MeHee & TTPaBWIbHBIX OTBETOB.

CocraBureb C.B.Ap3ymaHsiH




MHUHHCTEPCTBO HAYKH U BbICIIero oopasoanusi Poccuiickoii ®enepanuu
(I)ez[epa.nbﬂoe rocyiapCcrBeHHOE€ aBTOHOMHOE OﬁpaSOBaTeHLHOE YupexKaAeHue BbICIICT 0 oﬁpasosaﬂnﬂ
«CEBEPO-KABKA3CKHU ®EJIEPAJIBHBIA YHUBEPCUTET» (CK®Y)
NSATATOPCKUMA UHCTUTYT (PUJTHUAJT) CKOY

Konnemxk Ilaturopekoro uacruryra (puiman) CKOY

YTBEP/XKIAIO

Hupextop IIsTUTOpCKOr0 MHCTUTYTA
(buma) CKOY

~ T.A. llle63yxoBa

« » 20 T

Tembl HHAUBUAYAJBbHBIX IIPOCKTOB
o I[I/ICHI/IHJ]I/IHeMaTeMaTI/IKa

Pemienne noka3aTeabHbIX HEPABEHCTB

Pemrenune npocTelimmx TpPUroHOMETPUIECKUX YPABHEHUM

[IpousBoaHas CTENEHH.

Pemenune noka3arenpbHbIX YPABHEHUM

Pemenne npocTenmmx TpPUroHOMETPUIECKUX HEPABEHCTB

[IpousBoaHas KOpHS.

[Ipeo6pa3zoBanue rpadukoB QyHKIUH

DKOJIOTUS U MaTeMaTHKa.

DeMeHTHI HCTOpHU3Ma B (POPMUPOBAHUU U OIPEIETICHUH MaTeMaTHIEeCKON

TEPMUHOJIOTHH.

10.2neMeHTbI ICUXOJIOTUHA B MATEMATHKE

11.Pemenne cucteM JTMHENHBIX YPABHEHUI C IOMOILBIO OIIpEAeInTENEH

12.Pemienue cucrem ypaBHeHuit MetosioM Kpamepa, meronom ["aycca,
MaTPUYHBIM CITIOCOOOM.

13. CBoeoOpa3ue TOMOJOTUYECKUX MOENIeN B TEOPUH U MPAKTUKE

14.CBs13b MAaTEMATHKN U XUMHH B IPUPOJHBIX MHOTOIPaHHUKAaX-KPUCTAIIAX

15. CummeTpuss MHOTOTPAHHHUKOB U CBOMCTBA KPUCTAJIOB

16. Ilcuxomorust U reoMeTpust

17. IlymkuH B 3epKaje MaTeMaTHUKH

18.IIpumeHeHne MpOrU3BOIHON K UCCIEIOBAHUIO (QYHKIUI

19.Cnioco0s1 permieHust HeCTaHAAPTHBIX TPUTOHOMETPUYECKUX YPABHEHUM

20. CrapuHHas pycckas cUCTeEMa Mep

21. CrapyHHbBIE €UHULBI JJIMHBI B IOCIOBUIAX U ITOTOBOPKAX

22. CrapuHHbI€ 33241 Ha ApoOu

23.CriocoOBbl peleHust CUCTEM JIMHENHBIX YPaBHEHUI

24. TanHCTBEHHAs YHEPreTUKA MUPAMU/T

25.Ilpumenenne MaTeMaTHYECKOTO anmnapara Jiisl peleHus 3a1a4 no pusnuke

26. Ilpu3Haku mogo0Oust TpEyroJIbHUKOB

27. llpumenenue rpaduIecKuX METOI0B PU PEIICHUU TEKCTOBBIX 3a/1a4

28. IIponopuuu. 3Ha4eHUE 30JI0TOTO CEYEHUS ISl IPUPOIBI, APXUTEKTYPBHIL,

UCKYCCTBA

29. ITpouEeHTBI U KPEIUT

30. PaccTosiHue Mex 1y 3aMedyaTeIbHBIMU TOUKAMH B TPEYTOJIbHUKE

WX WD =



31. CummeTpust - OCHOBOIIOJIATAFOIIMI PUHLKII YCTPOMHCTBA MUpa

32. CniocoObl penieHus 3a1a4 Ha IBUKEHUE Tell

33. TaiHbBI 30J10TOTO CEYCHUS

34. Cdepa u map

35. Co3Be3aus u Mudbl. CeKpeThl 3B€3HOTO HeOa

36. CnyuaiiHple BEJIMUUHBI BOKPYT HAC U UX YUCJIOBBIE XapaKTEPUCTUKH

1. Kpurepuu oueHuBaHus:
Oyenxa «Omauunoy:

— paboTa HOCUT MPAKTHUYECKUU  XapakTep, CONEPKHUT TIPAMOTHO
U3JI0’)KEHHYIO TEOPETUYECKYIO 0a3sy, XapaKTepU3yeTcs JIOTUYHBIM,
NOCJIEI0BATEIbHBIM U3JI0)KEHHEM MaTepualla ¢ COOTBETCTBYIOLIMMU BBIBOJIAMU U
000CHOBAaHHBIMH NPEAJIOKEHUIMU;

— Tpu 3ammTe paboThl 00yYaromMiics MOKa3bIBAeT JOCTATOYHO IIyOOKHE
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JAHHBIMHU MCCIIEIOBAHUSAMH, BHOCHUT
000CHOBaHHbIE TMPEIJIOKEHUS, BO BPEMs BBICTYIJICHHUS HCIOIb3YET HATJIsATHBIC
nocobust (TabyuLbl, CXeMbl, TpadUKH, IIEKTPOHHbIE MPE3CHTALUU U T.JA.) WU
pa3aTOYHbIN MaTEpHaL, JIETKO OTBEYAET HA MIOCTABJIEHHBIE BOIPOCHI.

Oyenxa «Xopowioy:

— HOCHUT IIPAaKTHYECKUM XapakTep, COACPKUT TPaMOTHO H3JI0KECHHYIO
TEOPETUYECKYI0 0a3zy, XapakTepu3yeTcs IOCJIEJOBATEIbHbIM  HU3JI0KEHUEM
MaTepyuajia ¢ COOTBETCTBYIOIIMMH BBIBOJAAMH, OJHAaKO C HE BIIOJIHE
000CHOBAaHHBIMH NPEAJIOKEHUAMU;

— mpu 3amuTe OOydYaroIIMHCsS MOKa3blBa€T 3HAHUSA BOIPOCOB TEMBI,
ONepUPYeT JaHHBIMM MCCJIEAOBAHUs, BHOCUT NPEIJIOKEHUsS, BO BpeMs
BBICTYIUICHHUSI HWCIOJIb3YeT HAIJISIAHbIE TMOcoOusi (TaOnHIbl, CXeMbl, TpaduKH,
AIIEKTPOHHBIE MpPE3EHTAllM U T.A.) WIM pa3fdaTodyHbli Marepuas, 06e3 0coObIx
3aTpyAHEHUM OTBEYAET HA IIOCTABJICHHBIC BOIIPOCHI.

Oyenka « YooenemsopumenvHoy:

— HOCHUT TMPAKTUYECKUH XapakTep, COJCPKUT TEOpETHUECKylo 0a3sy,
O0asupyeTrcs Ha MPAKTHYECKOM MaTepuaje, HO OTJIMYACTCS IMOBEPXHOCTHBIM
aHAJIM30M M HEJOCTAaTOYHO KPUTUYECKHM pa3dopoM, B HEH MpPOCMATPUBAETCS
HEIMOCJIEIOBATEILHOCTh M3JIOKEHUSI MaTepHalia, TPeICTaBIIeHbl HEOOOCHOBAHHBIC
TIPEIIOKCHHUS;

—  UMEIOTCS 3aMEYaHus 10 COJEPIKAHUIO PaOOThI 1 0OPMIICHUIO;

— Tpu 3ammTe OOYydYaroIIUCS TMPOSIBISIET HEYBEPEHHOCTh, MOKAa3bIBACT
cimaboe 3HaHWE BOMPOCOB TEMBI, HE JIa€T IMOJIHOTO, apryMEHTHPOBAHHOTO OTBETA
Ha 3aJ]aHHBIE BOTIPOCHI.

Oyenxa «HeyoosnemeopumenbHoy:

— HHJABUAYaJIbHBIA IPOEKT HE 3aBEPLICH;
— K 3auure o0yyaroImuiics He JOITyCcKaeTcsl.

CocraBurenb C.B.Ap3ymaHnsan
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