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MHWHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPAIIANA
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Qenepaﬂbﬂoe rocy1lapCcrBeHHoe aBTOHOMHO€ oﬁpasoaaTenbﬂoe YupexkaeHue BbICIIero oﬁpaaoaamm
«CEBEPO-KABKA3CKHM ®EJEPAJIbHbIA YHUBEPCUTET»
HHeTuTyT cepBHca, Typu3Ma u Au3aiftHa (puanan) CKO®Y B r. [Isturopcke
Koanem:k uHCTUTYTa cepBuUca, Typu3Ma U qu3aiiHa (puiauan) CKO®Y B r. Ilaturopcke

YTBEPXIAIO:
[Ipencenarens [THK
K.A. Jlanunosa

«08» ampenst 2020 .

3ajaHuA K IK3aMeHYy

1 Bapuanr

(x+1)(2x-5)

Pemnte HepaBeHCTBO <0

Pemmute ypasnenue 10 - 571 + 5%+1 = 7
™

Pemnrte ypaBHeHue 2cos (E - x) =2

o Y o .
Haiigure npu x=— - 3HaueHue Npon3BoAHON QyHKIMH f (x) = tgx — 2sinx
Haiigute nnomaap Gpurypsl, orpaHiueHHON OChIO abcuuce U rpapuKoM pYHKIIMU
f(x) = 2x — x?
HaiiauTe mutomiaap moITHOW MOBEPXHOCTH TeJia, OIyYEHHOTO P BPAIICHUN
HPSIMOYTOJIBHOTO TPEYrOJIbHUKA C KATeTaMH 3 CM. M 4CM. BOKPYT OOJIBIIEro KaTera.
BricoTa npaBUIIbHOM HIECTUYTOJBHOM MUpaMuIbl paBHa 12 cM., a GokoBoe pedpo — 13
cm. Haiigure mtomiaip 60KOBOW MOBEPXHOCTH MHUPAMHIBI.
Pemmre HepaBencTBO log, (x% + 2x — 8) < 2

Haiigute Toukn MuauMyMa QyHKIHE y = v/3c0s2x — sin2x + 2v/3x — 3
Pemure ypaBnenue 2sin’x — 3sinx +1 =0

2 Bapmuanr

8x2—2x—2
Pemnre HepaBeHCTBO — = 0

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

Pemmre ypasuenue 3tg2x — /3 = 0

Haiiute Touku skctpemyma Gpynkmuuf (x) = 3x* — 4x3 + 2

Haiinure momaas GUrypsl, orpaHiuE€HHON 0ChIO abciuce B rpadukoM (PyHKITUH
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 npaBuUiIbHOM YeTHIPEXyroiabHON nupaMuae arnodema o0pasyer ¢ MI0CKOCTHIO
ocuosanus yron 30°. CTopona ocHOBaHHUs mupaMu sl pasHa 12 cm. Haiiaure miomans
MOBEPXHOCTH TTUPAMHU/IBL.
Pemmte Hepasenctso logi(x? — 6x + 8) > —1

3

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

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

Kpurepun onenuBanus:

OrneHka «0TJIMYHO» BBICTABIISIETCS CTY/IEHTY, €CJIM BEpPHO U MPABUIIBHO 0€3 IOMapoK ¢
MIOJTHBIM OOOCHOBAaHUEM PEILIECHHsI BBITTOTHEHBI 9-10 3amanuii.

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

OneHnka «yA0BIETBOPUTEIBHO» BBICTABIISETCS CTYIEHTY, €CIIM BEPHO U ITPAaBWJIBHO PELIECHO
5-6 3aaHuii, BO3MOKHbBI HEKOTOPBIE UCIIPABJICHUS IIPU PEIICHUU.

OneHka «HeyI0BIETBOPUTEIBHO» BBICTABIIACTCS CTYJEHTY, €CJIM HEBEPHO BBHIIIOJIHEHBI
Oonee 5 3agaHuil.

CocraBuTelnb NBanona U.b.
«08y» ampenst 2020 1.
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Bonpocsl aj1s codecenoBanus

o JUCHUIUIMHE MaTreMaTuka

Tema 1.2 Penienue 1MHENHBIX YpaBHEHUN U HEPABEHCTB
Kakoe ypaBHeHUE Ha3bIBaeTCs TMHEHHBIM

Yo Ha3bIBaeTCs KOPHEM ypaBHEHHUS

Kakue ypaBHeHHs Ha3bIBAIOTCS PaBHOCUIbHBIMU
Yro Ha3bIBaeTCs pEIIEHUEM HEPABEHCTBA

Kakue HepaBeHCTBa Ha3bIBAIOTCSI PABHOCUIIbHBIMU
[TepeuncnuTh OCHOBHBIE CBOIICTBAa HEPABEHCTB

SN o

Tema 1.3 Pemienne kBaipaTUUHBIX YPaBHEHUIN U CUCTEM ypaBHEHUI
1. Kakoe ypaBHeHUE Ha3bIBA€TCS KBAJAPATHBIM
2. PemieHne KBaJpaTHBIX YpaBHEHUN
3. HenonHble kBagpaTHbIE YPaBHEHUS U METObI UX PEILIECHUS
4. PemieHue cuCTeEM ypaBHEHHM.

Tema 1.4 Pemenne kBapaTUUHBIX HEPABEHCTB
1. Kaxoil npoMexyTOoK sSBIISETCS PEIIEHHEM HepaBeHCTBa, eciin D < 0,a > 0
2. Kakol npoMeXyTOK sBJII€TCs pelIeHueEM HepaBeHceTBa, ecim D < 0,a < 0
3. Kakoil npomMexxyToK sIBJIsI€TCS pelIeHeM HepaBeHCTBa, ecau D > 0,a > 0
4. Kakoli IpOMeXYTOK SIBJISIETCS pEIIeHnEM HepaBeHcTBa, eciin D > 0,a < 0
5. Kakoil npoMexyToK sIBIIsI€TCS pelIeHeM HepaBeHCTBa, ecnu D = 0,a < 0
6. Kakoil mpoMexyTOoK BJISIETCS pelleHneM HepaBeHcTBa, ecniu D = 0,a > 0

Tema 2.13 IIpocTeiirie TPUrOHOMETPUYECKHE HEPABEHCTBA
1. Pemenue TpUrOHOMETPUUYECKUX HEPABEHCTB BUJA Sinx > a, Sinx < a
2. PemieHne TpUrOHOMETPUYECKUX HEPABEHCTB BUJIA COSX > A, COSX < a
3. PemieHue TpUroHOMETPUYECKUX HEPABEHCTB BUa tgx > a,tgx < a

Tema 5.9 IIpaBuna BeluncIEHUS TPOU3BOIHBIX

[TpousBoHas anredpandeckoil CyMMBbl ()yHKITHIA
[TpousBoaHas mpou3BeaeHUs ABYX (pyHKUINN
[Tpon3BoiHas MPOU3BEACHHS TOCTOSIHHOM Ha (QYHKIIUIO
IIpon3BogHAs YaCTHOTO

[Tpon3BoHas cTeneHHON QyHKIH

UeMy paBHBI IPOM3BOHBIE OT PyHKIML: f(x)=x" +2x° +4, f(x)=2x>+x’ +10

A



=243 =112 fm=adria fm=xee) fn=—5
X X 7, X x 5, , > X —

Tema 5.10 IIpousBoiHbIE TPUTOHOMETPUUYECKHUX (HYHKITHHA

Nk W=

Uemy paBHA MPOU3BOIHAS OT QYHKIIUU SinXx
Yemy paBHA MPOU3BOHAS OT QYHKIIUU COSX
Uemy paBHA MPOU3BOIHAS OT QYHKIUU tgX

Uemy paBHA MPOU3BOIHAS OT QYHKIIUU CtgX
YemMy paBHBI IPOU3BOAHBIE OT GyHKIMI: f(x)=cos5x f(x)=tgdx f(x)=sin8x
s b

Tema 5.11 Brruncienue npou3BOIHON CIOKHON (PYHKIUU

1.
2.

dopmyna MpOU3BOIHON CIIOKHON (YHKITUH

Yemy paBHBI IPOU3BOAHBIC OT PyHKIHUIL: f(X) = %cos% ,f(x) = (8x + 4)°,

Tema 5.22 OOGmiast cxema uccine0BaHus QYHKIIUU

Nk v

Ob6nactp onpeaeneHus: GyHKIUH

JlaTp onpenenenue 4eTHON M HEYETHON (PYHKIUU

Kak HaliTH TOYKH nepeceyeHus rpauka ¢ OCIMH KOOPAMHAT

Kak HaliTh TpOMEKYTKH BO3PACTAHUS U YOBIBAHUS (PYHKIIHH

Kakue TOYKM Ha3bIBaIOTCS TOYKAMH SKCTPEMyMa, TOYKAaMH MAaKCUMyMa B MUHUMYMa.

Tema 7.3 Pemenue norapudMuueckux ypaBHEHHIA

A

JaTpb ompexeneHue gorapudpma
OcHoOBHBIE CBOWCTBa Jorapupma
Kaxkoii Buzx nMeeT npocreiiniee jorapupmMuyeckoe ypaBHEHUE

Kak naxonurcs O.J1.3.11s1 morapuMuueckoro ypaBHeHus

UYemy paBeH KopeHb ypaBHeHHMs: logsx = 2,l0gg4x = —1,l0gex = —%, lgx =

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB

AN

Hatp onpenenenue gorapudpma

OcHOBHBIE CBOICTBa Jorapudpma

Kaxoit Bug numeeT npocreiiiiee iorapugMuieckoe HEpaBeHCTBO

ANTOPUTM penieHus JorapuMUIECKNX HEPaBEHCTB

Haiitn MHO€ecTBa pereHnii HepaBeHcTBa logzx > 2,logysx < —1,loge,x > —1,
lgx > 2

Tema 7.5 Pemienue nokasaresbHbIX YpPaBHEHUU

l.
2.

Kakoe ypaBHeHHE Ha3bIBACTCS MIOKA3aTEIbHBIM

PacckazaTth 0 MeTo/1aX peleHHs MOKa3aTeabHbIX YpaBHEHUN

Cnioco6 ypaBHUBaHHSI OCHOBaHHI

JlorapugmupoBanue o0enx yactei ypaBHeHus1. [[pumeHeHne OCHOBHOTO
JOTapu(PMHUUECKOTO TOKIAESCTBA

[TpeoOpa3oBanue K KBaipaTHOMY YPaBHEHUIO

Cnoco0 rpynnupoBKu

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

Tema 7.6 Pemenne nokaszarenbHbIX HEPAaBEHCTB

1
2.
3.
4

Kaxoe HEPaBCHCTBO HA3bIBACTCS ITOKAa3aTCIbHBIM
Ha xakom cBoiicTBe (I)yHKI_[I/II/I OCHOBAHO PCIICHHUC ITOKA3aTCIbHOI'O HCPABCHCTBA

. . 1 1\*
Haiitu MHOXecTBa peniennii HepaBeHCcTBa0,2* < Pyt 3* <27, (5) <8,

5¢> 25, (1) <1




Tema 7.7 Pemienne cucteM ypaBHEHUN

Kakas cucrema Ha3pIBacTC COBMECTHON

Kaxkas cucrema Ha3pIBaeTCs ONPEIEICHHON

Kakue cucreMbl Ha3bIBalOTCS PaBHOCHILHBIMH

Kak, He pemas cucteMbl MOKHO OIIPENEIIUTD YUCIIO €€ PeIICHUN

AW~

Kpurtepun ouennBanus:
OueHky «5» CTyIEeHT MOJIy4aeT, €CIIu:

» TIOJIHO M3JIaraeT MaTepual, JAaeT MPaBUIIbHOE ONPEICIIEHUE OCHOBHBIX MMOHITHM;
» 00HapyXHBaeT MOHMMAaHUE MaTepHaIa, MOXKET 00OCHOBATH CBOM CYKJCHHS, IPUMEHHUTh
3HaHUS Ha NPAKTUKE, IPUBECTH HEOOXOTUMBIE TIPUMEPHI;
» TpaBUJIBHO OTBEYACT Ha JIONOJIHUTEIBHBIC BOIIPOCHI ITPETOIaBaTels, UMEIOIIUE [EbI0
BBIICHUTH CTEIIEHb [IOHUMAHMS CTYJEHTOM JIaHHOI'O0 MaTepuara.
OuneHKy «4»CTy/IEHT IIOJy4aeT, €CIU:

» JIOIyCKaeT HeCYIECTBEHHbIC OLIMOKH IIPH OTBETE
» MOXKET IPUMEHHUTD 3HAHHS HA MPAKTHKE, TPUBECTH HEOOXOMMBIEC TPHMEPHI;
» TpaBUIBHO OTBEYACT Ha JIONOJIHUTEIBHBIC BOIIPOCHI ITPETOIaBaTelIs, UMEIOIUE [EbI0
BBIICHUTH CTEIIEHb [IOHUMAHMS CTYJEHTOM JIaHHOI'O0 MaTepuara.
OuneHky «3»CTy/IEHT IIOJy4aeT, €CIH:

» M3znaraer MaTepuai HEIOCTATOYHO MOJHO, JOIYCKAeT HETOYHOCTU B OTPEICIICHUN
HNOHATUHN UK (POPMYITUPOBKE MPaBUII
» 3aTpyIHSETCS TPU OTBETaX Ha BOIPOCHI MPETIOAaBaTEs.
OuneHky «2» CTyAeHT MOJIy4aeT, eCJIu:
» CTYAEHT UMEEeT pa3po3HEHHBIE, OECCUCTEMHBIEC 3HAHHS, HE YMEET BBLICIATH IIIABHOE

BTOPOCTCIICHHOC, JOITYCKACT OIIIMOKH B OIIPCACIICHUC HOHSITPIfI, HCKaXacT UX CMBICII,
6ecn0p;mquo 1 HCYBCPCHHO U3JIaracT MaTrcpualli, HC MOXKCT IIPUMCHATH 3HAHUS JIS
peUICHU MPAKTHUYICCKUX 3a1a4; 3d [TOJIHOC HC3HAHUC U HCIIOHUMAHUC yqe6H0ro
Marepurajia ujinl OTKa3 OTBCUATh.

CocraBurenb WBanosa 1.b.
«08» anpens 2020 r.



MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALIAA

®DenepalibHOE FOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE yUpeKIeHUe BhICIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHN ®EJIEPAJTGHBIA YHUBEPCUTET»
HHeTuTyT cepBuCca, Typu3Ma u qu3aiiHa (puauan) CK®Y B r. lIaTuropcke
Konnem:k uacTutyTa ceppuca, Typusma u au3aiina (puinnan) CKO®Y B r. Ilsturopcke

YTBEPXKIAIO:
[Ipencenarens [THK
K.A. JanunoBa

«08» anpenst 2020 r.

KomiuiekT 3aganu 1Jisi KOHTPOJIbHOM
padoThI

o JUCHUILIMHE MaTemaTuka

Tema 1.3 PemieHne KBagpaTHYHbIX YPABHEHMII U CHCTEM yPaBHeHHUIl

1 Bapuanr
1.PemnTe iuHeliHOE 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+3¢3_x+§ 3—2x25—2x’

a) { 6 2 8 , 6) { 4 8
4x—3+x—5¢x—1 4x—15¢_42

8 5 2 3 3

3.Pemure cUCTEeMy YPABHEHMIA:

] _ 1
5x—2y277 2x y_3x 2=x+y, _+_=§9
) { 6) 3 4 B Yyx y 6
1

x4y =2 Sx—dy=-18 2y—x=

4.Peminte KBaJpaTHoe YpaBHEHHUE:

5x? +9+4x2 -9

a) x°—x=0 6) 6 5 3 B) x> +9x+20=0 Nx?—=5=0
2 2
) ¥(2x-3) Bx-1) (x+3)° |
2 5 5

5. Peminre kKBaApaTHYHOE HEPABEHCTBO:



a) x> —8x—-20<0 6) —x"—6x+27n0 B)2x>—13x+204 0

6. Pemnre rpadguuecku ypapuenune: x +1=(x-1)°

2 Bapuant
1.PemnTe iuHeliHOE ypaBHEHHE:
a) X+X—_3+x—+1:2x+5_3x 0) 4—6_2x+x:2x—x+3
4 2 3 2
2.Pemnre cucreMy JMHEHHBIX HEPaBEHCTB:
5x=3¢ 1+x, T26x <8y,
2{1 . 2 6 1 2
5—3)(?71:5)6—5 x+1¢2x_21
2 2
3.Pemnre cucteMy ypaBHeHU:
2x—-6 x-2
— - I 1 1
2x +3y =13, 3 S =2 L
a) i . 0) 6 B) 1y x 3
X - = J—
Y AP A x=2y=2
2 2

4.Pemiute KBaJApaTHOE YPaBHEHHE:

3x2 =11 74-2x°
_|_

a)x>—2=0 6)3x>+6x=8x>-9x B)

8 12
1) x(x—=17) N x—4 llx 1
3 3 10
5. Peminte KBaApaTHYHOE HEPABEHCTBO:
a) 2x> —x+470 6)—3x> +5x+2>0 B)2x2—4x+13¢0

6. Pemunre rpaduyecku ypaBHeHue: 2 =3x-1.
X

Tema 1.5. @ynkuumn: JJuHeiiHas, 00paTHasi NPONOPUHOHAIBHOCTL. [locTpoenue
KBaJApaTu4HoOi pyHKUHHU

I Bapuanr.
[Toctpoiite rpaduku TuHEHHON GYHKIIUN 1 OOpaTHOW MPOMOPLUUOHATBHOCTH (DYHKIIMMA:

l.y=3x+4
2.y=§x—1
3.y=5—4x

=10 1)2x’-3x+8=0



42y —4x =6
1

5.y=;

6.y = —§+2

[Toctpoiite rpaduky KBaApaTUYHON (HYHKIIUU
1.y=8x%-6x + 1
2.y=-x*+2x +3
3.y=x*+3x+8
4. y=x%>-4x+4
II BapuaHnr.

[Toctpoiite rpaduky TuHEHHON QyHKIMHA 1 OOPATHOH MPOMOPIIMOHATEHOCTH
byHKIMiI

1.3x +4y =2
) 3
.y—zx
3y=;
4y=4+-
5.y=4x-5
6.y =3 2
Ly = 3%

[TocTpoiite rpaduku KBaapaTUYHON HYHKIIUU
l. y=x>—4x+3.

2. y=x>—6x+5.

3.y=—5x*+3x+2.

4. y=x(1 —x).



KonTpoubHblii cpe3 3Hannii Ne 1 3a nepBblii cemecTp

1 BapuanT
1. Beruucnuts: a) cos 780°;
137
0) sin —;
6
. 12 T
B)sina,ecmucoso=—— U T<aA<—;
13 2

o
T) COS E,ecnncosa20,28n0<a<n;

sin 75° +sin 45°
sin285°

hif)

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

sina cos’«a

xK) , €CIIH sina—cosa=5.

cosa sin

2. YupocTuTh BeIpaxkeHue: a) cos (o — 3) — cos (o + PB);
0) sin 915°cos B — sin B sin 645°;

B) % sin (540° + B) sin (B + 810°);

r) sin 3a cos 2a + sin 2a cos 30 —cos (2w — a);
sin(—a) + cos(7 + a)

i
1+2 cos(;[ - a} cos(—a)

1—cos2x
e .
sin 2

x) 4 sin 10° cos 50° cos 40°.
Vs
3. Pemuthb ypaBHeHue: a) cos (1 + x) = sin 5 ;

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

4. JlokazaTh TOXKIECCTBO: a) - =
l-sin«a cosa

1
0)cosda+1= Esin 4o (ctg o —tg a);

1-2cos’ a
B) ——— — =g a—clg a.
sin @ cos &



2 BapuaHT
1. Beruncnuts: a) sin 780°;

137
0) cos —;
6
. kY4
B)cosa,ecnusina=—— U T<a<—;
5 2
. . 4 37
r)s1n2oc,ecnnsmoc:—g I/ITC<OL<7;

sin 70° +sin 20°
c0s205° ’

. . . . T
e) 16 sin x sin 2x sin 4x sin 8x, eciu x = E ;

4sin 2+ 5cos2a

1
; ,ecauctgo = —.
2sin 2a —3cos2a 3

2. YopocTuTh BeIpaxkeHue: a) sin (o + B) + sin (o — B);
0) sin 605°cos B + sin 3 sin 835°;

B) i sin (405° + B) cos (B + 765°);

r) sin 40, cos 3a + sin 3a cos 40, —sin (67 — o)

sin(32ﬂ+aj +sin(27 + )

g 2cos(—a)sin(—a) +1
sin 2a
&)
1+cos2a

k) 4 sin 15° cos 15° sin 100°.
T
3. Pemnts ypaBHeHue: a) sin (7 + x) = cos (— 3) :

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

4. Jloka3aTh TOXICCTBO: a)

b

l—-cosa sin @
0) (tg o + ctg a)(1 — cos 4a) = 4 sin 2a;
1

B) ————— =sinacosa .
g a+tctg o

2



KonTpoJbHblii cpe3 3Hannii Ne 2 3a nepBblii cemecTp
1 BapuanT

1 Uccnenyiite pynxmuro f(x) = 3x% — 2|sinx| + x>-tgx Ha YETHOCTH (HEUETHOCTS).
3
2. Tana gynkuus g(x) =sinl,5x + 5cos Zx .Haiigure: g(0); g(7n); g(—12m).

3. Haitnute o6macth onpeaeneHus QyHKIUI:
Nx—12
x2-1
6) y=Ilogs(6+x—x?)
4. IToctpoiite rpaduku GyHKIIUHA
a) y=logsz(x—2)

1

9 y=(3) +1
B) y=sin(x—§)

a) y=

II BapuaHnr.
1 Uccnenyiite pynxmuro f(x) = 3x|x| — 2sin’x + ctgx Ha 4ETHOCTH (HEUETHOCTS).

2
2. lana gpynkuus g(x) = 3sin gx —cos2,5x . Haitgure: g(0); g(-9m); g(8m).

3.HaiinuTe ob6nacte onpeaeneHus: GyHKIUU
Vvi—-x

x? -2

6) y = log 5(3x* — 5x + 2)

4. Tloctpoiite rpaduxu GyHKIMMA

a) y=log,(x+1)

0) y=5*-2

B) y=cos(x+%)

a) y=



KonTtposabHnas pabora 3a nepBblii ceMecTp

1 BapuanT
Yupocrure BbIpakeHue

1.(sin x + cosx)’ —1

2
2.(0052 x(% — xj + 51'112(377Z — xjj —sin?x

sin* x +sin? xcos? x

3. — 5
SmMm XCOS X
IIpeoOpa3yiiTe BbIpa:keHue:
1 (a+2_ a 2 )_\/E—\/f
’ V2a V2a+2  a-2a a+2
1 1
c-1 cz+cz 1
2. =31 1 c++1
c4+c2  c2+1
3 lg8+1g18
) 2lg2+1g3

Pemnre ypaBHenue

l.Vx2+2x+10=2x—-1

s T
2.cos(z+x)+cos(z—x> =1
3.0 2x2—16x—37,5:5\/§
4.logzVx — 5 + logzV2x — 3=1



2 BapHMaHT

Ynpocrure BhIpakeHue

1 .(Cos 2x + l)tgzx —1

l+ctg2(— x) g 2
2. .
tg2 (x — 7z) ctg(ﬂ + x)

sin® xcos x + cos® xsin x

3.

COS2 X
IIpeoOpa3yiiTe BbIpaKeHHe:

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

va+Vb a+b
L 1 o1\ 303
1 Z-bZ | +2aZ+b2
3(ab)z—3b (a ) .
2- + 3 3
a=b az+bz
3lg2+3lg5
"1g13-1g130

Pemute ypaBHenue

V17 +2x—3x2=x+1
. s . s

2.sin (E + x) — sin (E - x) =3
x2—6x+0,5__ 1

3.2 ol

4%lg(2x —1)=1-IlgVx—09



KonTpoabubliii cpe3 3Hanuii Ne 1 3a BTopoii cemecTp

I — Bapuanr
1.Bbruncinre npous3BoIHYO:

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

1

5./(x)= m

2.Haiinute KOOpAMHATHI TOYEK KacaHUsl, B KOTOPBIX KacaTellbHbIC K TpapuKy GyHKIHUN Y =

2x% 4+ x + 4 uUMeIOT yIy10BOM K03 QUIMEHT, paBHbIii 1

3.CocraBbTe ypaBHEHHE KacaTelbHOH K rpaduky GyHKimu y = 3x% — 4x — 2 B TOUKe C
abciuccon x, = —

4.MatepuaspHas TOUKA JBHKETCSA NPAMOIMHEHHO 110 3akony x(t) = t3 — 27t. Haiinure
YCKOPEHHUE TOYKH B MOMEHT BpeMEHHU t = 2 C.

5. Haiigute oOmmii Bua nepBooOpa3HbIX A1 PYHKLIUU:
1.f(x)=3x+5x" +6x° =2
1 2
2/(0) = —+—=-x
xT x
3.1(x)=(5x-3)
4.1 (x) = sin(2x - %)

2

5./(x)= m

6.BprunciauTe UHTErpabl:

l.j.x3dx
-1




II — Bapuanr

1.Bpruncinure npou3BOIHYIO:

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

x x  x
3.f(x)=(4x-5)
4.f(x)=sin10x

1
5./(x)= m

2.HaiiguTte KOOpAMHATHI TOYEK KacaHus, B KOTOPBIX KacaTelbHbIe K rpaduky QyHKIUU Y =
x% + 2x — 1 umeroT yraoBoii ko3 PULHEHT, paBHbIii 2
3.CocraBbTe ypaBHEHHUE KacaTelbHOM K rpaduky GyHkuuu y = 2x% — 5x + 1 B Touke ¢

abcrccon xy = 2
4.MarepuaibHas TOYKa ABHXKETCS MPSIMOJIMHENHO 110 3aKoHY X (t) = 8t% — 2t3. Haitmute

YCKOpEHHUE TOYKH B MOMEHT BpeMeHu t = 1 ¢
5.Haiigute o6muii Bua nepBooOpa3HbIX sl PYHKIIUU:
1.f(x)=6x+3x> +2x* -9
6 8
2.f(x) = —+——2Jx
X" x
3.1(x) = (4x—13)°
4.f(x) = cos(3x - %)

4

A (2x+10)°

6.BpruncnuTe HHTErpasb:

1

I.Ixsdx
-1




KonTpoabHblii cpe3 3HaHuii Ne 2 3a BTOpPoi cemecTp

I — Bapuanr
1.Cropona npasumiibHOrO0 TpeyroyibHuka ABC paBHa 2V3 em. K ero miockoctr MIPOBEJICH
nepnenaukyisap AK, pasubiii 4cM. Haiinure paccrostaue ot Touku K 1o croponst BC.

2. HaiiuTe moyiHy 0 MOBEPXHOCTh U 00BEM MPABMIIBHON TPEYTOJIbHON MTPU3MBI, €CJIM CTOPOHA
OCHOBaHHs paBHa 2v/3CM, a BBICOTA IPU3MBI PaBHA 4cM?

3. HaiiguTe nonHyo NOBEPXHOCTh U 00BbEM NIPaBUIIBHON YETHIPEXYTrOJAbHONW IUPAMMU/IBL, ECIIH
CTOpOHA OCHOBaHMS paBHa 3¢cM, a BbIcoTa 00KOBOM rpanu 10cm?

4. OceBoe ceueHue LWIMHJIpa — KBajpar, AMAaroHainb Kotoporo 4 cm. Haiinure muiomans
MOBEPXHOCTHU IMIIUHIPA, 00BEM.

5. Panuyc ocHOBaHMs KOHYyca paBeH 6 cM, a 00pa3yroliasi HaKJIOHEHa K TUIOCKOCTH OCHOBAHHS
nozx yriom 30°. Haiinure:
a) IJIOMIAJb CEYEHHUS KOHYCa IUNIOCKOCThIO, MPOXOsIel Yyepe3 1Be 00pa3yroliue, yroil Mex1y
KoTopbiMH 60°;
0) ronaab 60KOBOW MOBEPXHOCTH KOHYCA.
B) 00beM
IT — BapuanTt

1.0t1pe3ok AM, paBHbIil 12 cM, IEpIeHAUKYIIAPEH III0CKOCTH TpeyroibHuka ABC. Haiinure
pacctostnue ot Touku M 1o npsimoit BC, ecniu AB=AC=20cm, BC=24cwMm.

2. HaiiuTe mosHy0 NOBEPXHOCTh M 00BEM NMPaBUILHON TPEYTOJIbHOMN NPU3MBI, €CIIH CTOPOHA
OCHOBaHUS paBHA 8CM, a BHICOTA MPU3MBI paBHA 6¢cM?
3. HaiinuTe nosiHyto MOBEpXHOCTh U 00bEM MPABUIIbHONM YETHIPEXYTroJbHON MUPAMHUIBI, €CITU
CTOpOHA OCHOBAaHMS paBHA 2CM, a BbICOTa OOKOBOM rpaHu 8cm?
4. OceBoe ceyeHHe HMIMHIPA — KBAJpar, IUIONIAAb OCHOBAHMS LMIMHIApPA paBHa 167 cMm’.
HaiinuTe nnomaab moBepXHOCTH HUIMHIPA, 00BEM
5. BreicoTa koHyca paBHa 6 CM, yroJ IIpy BEpLIMHE 0CEBOro ceueHus paseH 120°. Haiinure:

a) IJIOLIAb CEYEHHUS] KOHYCa IUIOCKOCThIO, MPOXOAsIIel depe3 1Be 00pa3yromine, yrojl Mex1y
KoTopeiMu 30°;

0) rronraib OOKOBOM MOBEPXHOCTH KOHYCA.

B) 00bEM

Kpurepun onenuBanus:

OI[eHKy «5» CTYACHT IOJIYy4acT, €CIIU:

» 00CTOSITETTHHO M C TEOPETUIECKUM OOOCHOBAHUEM PEIIAET JaHHYIO KOHTPOIHHYIO
pabory;
» MOXeT 000CHOBAaTh CBOE PEIICHHE, TPUBECTH HEOOXOAUMBIE TPUMEPHI;
» TpaBWIBHO OTBEYAET Ha JIOMOJHUTEIBHBIC BOIIPOCHI MPETOIaBaTelsl, UMEIOIUE [ETBI0
BBISICHUTH CTEIIEHb IOHUMAaHUs CTYJEHTOM JAaHHOTI'O MaTepuaa.
OneHkKy «4»CTyIEHT NIOJy4YaeT, ECIU:

» wHenonHo (He meHee 70% OT MOJIHOTO), HO MPABUIIHHO PEIICHO 3a/IaHUE;

» TIpU pelieHu ObUTH JOIMyIIEHBI 1-2 HeCyIeCTBEHHBIE OMTUOKHU, KOTOPHIE OH UCTIPABISET
MOCIIe 3aMeYaHHUsl MPETOIaBaATENS,

» MOXeT 000CHOBATh CBOE PEIICHUE, TPHUBECTH HEOOXOJMMBIC TPHMEPHI;



>

IMPaBHUJIbHO OTBCYACT HA JOMMOJTHUTCIIBHBIC BOIIPOCHI NIPEIOAABATEIIA, UMCIOIINEC 1ICIIBIO
BBIICHUTD CTCIICHb NIOHUMAHUS CTYACHTOM JAHHOI'O MaT¢pHrajia.

OueHky «3»CTYJIEHT MOJIy4aeT, eCIu:

>
>

HernonHo (He MeHee 50% OT MOJIHOTO), HO MPABUIILHO PEIICHO 3aJaHuE;

IIpU pelieHny Obuia omyiieHa 1 cymecTBeHHas OmnoOKa;

3HAeT U IOHUMAET OCHOBHBIE MOJIOKEHHS TAHHOM TEMBbI, HO JIOITYCKaeT HETOYHOCTH B
(bopMyIHpOBKE MOHATHH;

M3JIaraeT BHIMIOJIHEHUE 3a/IJaHMsI HEAOCTATOYHO JIOTHYHO U MTOCIIEI0BATEIbHO;
3aTPYAHSCTCS MPH OTBETAaX Ha BOIPOCHI MIPEIO1aBaTEIIs.

OueHky «2» CTyJAeHT MoJy4YaeT, ecJiu:

>

CTYACHT UMCCT Pa3pPO3HCHHLIC, OeccucTeMHEBIE 3HaHHWA, HC YMCCT BbIAC/IATH INNIaBHOC U
BTOPOCTCIICHHOC, AO0ITYCKAaCT OIIMOKHU B OIIpCACIICHUC HOHHTHﬁ, HCKaXacT UX CMBICII,
6ecn0p${z[quo W HCYBCPCHHO H3JIaracTt MaTcpuajl, HC MOXCT IIPUMCHATL 3HAHUA IJI
peICHUA MPAKTUYCCKUX 3a4a4; 3ad [MOJIHOC HC3HAHUC 1 HCIIOHUMAaHUC y‘-I€6HOFO
Marepurajia ujinl OTKa3 OTBCUATD.

CocraBuTelnb Wpanosa 1.b.
«08» anpenst 2020 r.



MHWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIAA
®DenepalibHOE FOCYJaPCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHUe BhICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHN ®EJIEPAJTGHBIA YHUBEPCUTET»

HHeTuTyT cepBuca, Typu3Ma u qu3aiiHa (puauan) CK®Y B r. llaturopcke
Konanemxk uacTuryTa ceppuca, Typusma u ausaiina (punnan) CKO®Y B r. [laturopcke

YTBEPXIAIO:
[Ipencenarens [THK
K.A. Jlanunosa

«08» ampenst 2020 .

KoMiuiekT pa3HOypOBHEBBIX 3a/1a4

10 AUCHUIIIIMHE Marematuka

Tema 1.3 Penienue kBaipaTUYHBIX YPABHEHHUI U CUCTEM
ypaBHEHUH
1 3ananus 1 ypoBHs
3ananue 1 CkonbKO KOpHEH UMEIOT KBapaTHbHIC YPaBHEHUS

1. ¥*—8x+12=0;
2. 5x*+3x+7=0;
3. X¥*—-6x+9=0.
4. X*>+9x=0;
5. x¥*-16=0.

2 3ananus 2 ypoBHA
3ananue 1. Pemure kBajfpaTHble ypaBHEHUS
1. X*>-2x-3=0;

2. 15—-2x—x?=0;
3. X2+ 12x+36=0.
4. x> —Tx=0;
5. 4x*—9=0.

3ananue 2. Pemmre cucTemMbl ypaBHEHUN

1. {x—yzl,
x*+y° =41,

5 {2x—3y—xy:4
3x+y+3xy=3
x> (x+y)=80,

{xz(Zx—?)y):SO.

3 3apnanus 3 ypoBHs
3aganue 1. Haliiute KOpHU ypaBHEHHI

1. x*—8x*-9=0
2. x¥=15x*-16=0



3.(x*=2x-5)" =2(x* -2x-3)-4=0
3aganue 2. Pemure cUCTEMbI ypaBHEHUM

1 xy =12,
lox? 4y =13.

2
X +y=2
2 F 7
Y 4+x=2
1 N 1 2,
X+y x-y
3 + 4 =7
3 Xty x+y

Tema 2.10 BeinmonHeHue ynpakHEHHH Ha NPUMEHEHHME H3Y4YEHHBIX (QOpPMYN K JEKLIUSAM
«®opmynbl ABOMHOrO aprymeHta.®@opMyiibl MOJOBUHHOIO yriay, «lIpeobpa3oBanue cymmbl
TPUTOHOMETPHUYECKUX (DYHKLUH B IPOU3BEICHHUE U MIPOU3BEIICHIE B CYMMY»

1 3apanus lypoBHus
3ananue 1 Yopocture BolpaxxeHHE
sin2a

sina
cos2a + sin*a
cos2a

cosa—sina
25in20%co0s20°

T . T
cos?— — sin®*—
10 10

SIE USRS

2 3ananus 2 ypoBHA
3aganue 1. Berauciure

a mT—a . 3T
1. 4cos—-cos—sin (— - a)
4 2 2

(sina+cosa)?

2. -

i+sm20§
3. -

1-tga 1+tga

. M-« n—a
4. sin—cos—

2 2

5.

ctga(l — cos2a)

3 3apanus 3 ypoBHs
. 5 o
3ananue 1. Ilycts sina = T ua—yroa 2 yetBepTH. Hanipure:
a) sinZa; 0) cos2a; B) tg2a

3aganue 2.Jl0kaXuTe TOXKICCTBO:

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

Tema 3.4 lccnenoBanne pynkiuii. [loctpoenue rpadukoB pyHakumii k gexiun «CBoricTBa
(I)YHKI_II/II/IZ MOHOTOHHOCTb, YCTHOCTb, HCYCTHOCTL, ICPUOJUIHOCTDL ).

1 3apanus 1lypoBHs
3ananue 1



1. Omnpenenuts no rpapuxam GyHKIMU y = ax? + bx + ¢, yKa3aHHBIX HA PUCYHKAX, 3HAKH

KO3 GHUIMEHTOB a, b, ¢ 1 TucKpuMuHanTa D.

1) AY 2) \LAY |

'_'Il-.._.___';_
=
g™
| |
=Y
S
i

3)

4) \ Av

Sh

3ananue 2.
Ykaxkute rpaduk Bo3pacTaromei (yHKIHH.

D T 2) WY l

3) AY 4) | 41#

,*..-r"

L

3aganue 3.

VYka3zaTh HHTEpBaJIbI Bo3pacTaHusl QyHKIH, rpaduKu KOTOPBIX MPEICTaBICHbl HAa PUCYHKAX



B e v [t
) :IL .:__j - “1
NN
N \ I [l
_._.:[ ... - 1
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4) CTTAY T T T[]
HHHHH T
‘EFNEERNEY
i h
EEEECIRW x
T TN
EEEEEER
2 3agaHus 2 ypoBHH
3aganue 1
. TToctpotite rpaduk QyHKIMH, €CITH U3BECTHHI €€ CBOMCTBA:
CBOHCTBO QyHKIIMH
O61acTh [—6;6] [—5; 4] [—4; 4] [-5; 3]
oTIpeIeIICHUs
O0JsacTe 3HAYEHUSA [—2;5] [0; 6] [—3;6] [0; 5]
. | Toukn nepeceyeHus
rpaduka:
a) ¢ ocero Ox
A(-4,0) 0(0;0) A(-4,0) A(3;0)
B(-2;0) B(-1;0)
0) c ocbro Oy C (2,5;0)
C (0,2,5) D(0;-2) B(0:4,5)
IIpomexyTku
3HAKOIIOCTOSIHCTBA:
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;2,5) _
. | IIpoMexyTKu
a)BO3paCTaHUsI [—3;1] [-5; 2] [—4; —2] [—3; 1]
[4; 6] [0; 4] [1; 4]
0)yObIBaHHMs [—6; —3] [—2; 0] [—2;1] [—5; —3]
[1; 4] [1; 3]
Touku MakcuMyma, I,f(1) =3 2.f(=2)=2 |-2f(-2)=2 |1,f(1)=5
MaKCUMyM (YHKITUH




Touku MUHUMYMa,
MHHUMYM ()YHKLIUH 0, L, f(1)=-3
-3, -3,
4,
6. | JlononHUTEIbHbIC f(—6) =3 f(=5)=10,5 f(4)=6 f(=5)=3
TOYKH rpaduka f(6) =5 f(4) =6

3 3ananus 3 ypoBHA
3ananue 1 Uccnenyiite u moctpoiite rpaduku GpyHKInUM

1. y=x*+4x?

2. y=x3+x
3 —x+l
’ y_x—l

Tema 4.3 Crenens ¢ paloHaIbHBIM NOKa3aTeneM K Jiekuuu «KopeHb n-oil creneHu, cBONCTBa

paauKaloB, MpaBUjia CPAaBHEHUS KOPHEW»

1 3apanus lypoBHst
3aganue 1 Berauciure

1. Y16-625
V32243
V8 -343
10,0001 - 16
Y160 - 625
V249

=5

N kR

2 3apanus 2 ypoBHA
3amanue 1 HaﬁJmTe 3HAYEHUE YUCIIOBOTO BBIPAKECHUS

Ve {525
100000000
2. h—-45—5
288
3. \/_ﬁ 4V
1024 27

4
\/_
4. /31\/_

3 3ananus 3 ypoBHA
3ananue 1 Haiinure 3HaueHue BbIpakeHUs

. Y10+ 73 -Y10-V73
2. V9 -v65-19+65




J@+v17)®
-7§zf7?;—4—wff7
4. V3-v5-3++5

Tema 4.9 [IpeoOpa3oBanue BEIPAKEHUN, COACPIKALMX CTEIICHH U JIOTapU(MBI K JICKITHUH
«CreneHp ¢ AeHCTBUTEIIFHBIM [TOKA3aTEIIEM»

1 3apanus lypoBHsi
3ananue |1 Haligure 3HaueHue BoIpakeHU

1.
2.
3.
4,
5.

2 3aganus 2 ypoBHH
3ananue 1 Haiinure 3HaueHHe BhIpaKEHUS

1.
2.
3.
4.
3.

3 3aganus 3 ypoBHA
3ananue 1: BeluncnuTh 3HaU€HUE BBIPA)KEHUS:

e}t £
log 5 (V3)

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

2.
(lt}g_’lfi ) (lf}g{lﬂfi )
3. B J




Tema 5.9 IIpaBuia BeIUMCIIEHNS TPOU3BOIHBIX K JeKIUH «IIpon3BoIHBIE OCHOBHBIX
JJIEMEHTAPHBIX (QYHKIHID

1 3ananus lypoBHs
3amanue 1 Berauciure npon3BoHbIe GyHKITUN

C f(0)=x+2x"+4
2. f(x)=2x"+x+10
3 6

2
3. X)=—+—+—
/™ x x> 7

1 2
4. f()c):—+—3+i
x x5

5. f(x)=2x +4x°

2 3agaHus 2 ypoBHA
3ananue 1 Berancaure npousBoaHble pyHKUINN

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

2

)= 2;:+1
D=2

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

X

Nf(x)= P
/(="

3 3apanus 3 ypoBHs
3amanue 1

1) f(x)=cos5x



2)f(x) = 3sin§
3)f(x) = (8x + 4)°

D= G
1

(x+4)°

5 f(x)=(3-2x)" +

6) f(x) = 2sin(3x — %)

Tema 5.23 [IpumeHeHe TPOU3BOAHBIX K UCCIEIOBAHUIO (DYHKIIHI U MTOCTPOCHHIO TPapuKOB K
aexun «OO0Mmas cxema ucciea0BaHus (yHKIHI

1 3apanus lypoBHst
3amanue 1. Haiitu mpoMexXyTKH BO3pacTaHus M yObIBaHHS (DYHKITHH

y=x'-2x+3
y= -2+ ]
y=x’-6x+38

y=2-2x>+4xY3 - Y x*
y=15-6x%-4x*- % x*

2 3apanus 2 ypoBHA

3ananue 1 Haiftu Toukn MakcuMyMa 1 MUHUMYMa (yHKIUU

DN AW~

1. y=x>+ 3k

2. y=—48/x - x°

3. flx) =x°—4

4. y=(x*+3x)/(x +4)
5. y=6+ 12x-x°

3 3apanus 3 ypoBHs
3ananue 1 MccnenoBath QyHKINIO U TOCTPOUTH €€ Tpaduk

1. f{x) = 3x° -5x°
2. flx) =x*-2x+3
3. y=9x +3x°

Tema 7.3 Pemenue norapupMuuecKux ypaBHeHUN

1 3apanus lypoBHst
3amanwne 1. Halitu X, eciim M3BECTHO, UTO

1. log,,x=4log,,3 —glogo,1 27-2log,, 6
2. log,,x=2log,,6-0,5log, 100 +3log,, 320

3. Igx= % lga+ %lgd—lgb—lgc,



3aganue 2 Berauciaurs
3log,3-log,27
log,3+log,9
3lg4+1g0,5
lg7-1gl4

10g445+10g4;

log, 75 +log,3
log ;2 —log 4

log 16 —log 0,5

2 3agaHus 2 ypoBHH
3ananue 1 Pemure ypaBHeHuUs
1. %logz(x —4)+ %log2(2x —1) = log,3
2. lg(Bx? +12x +19) — lg(3x + 4)=1
3. log?x+log,Vx — 1,50
3 3ananus 3 ypoBHA
3ananue 1 Pemure ypaBHeHUs

. log, (Bx+1)=2

2. 2x% 450w = p5lesVio
3. log, ,4,5x=2

4. 36740508 =360

Tema 7.6 Pemenue nokasarenbHbIX HEPAaBEHCTB

1 3ananus lypoBHs

3ananue 1. Pemmure HepaBeHCTBa
1. 4572 < 0,25

2. 0,421 <0,16

3. 0,374+l > 0,027

4, 327 <27

2 3ananus 2 ypoBHA
3aganue 1 Pemmnrte HepaBeHCTBA

1. 2% > (%)ZH

5 (%)Zx < (\/g)x2+3,75
(G- 2
4, 3*¥*2 4 3x¥-1 <28

3 3ananus 3 ypoBHA
3ananue 1 Pemure HepaBeHCTBa

1. 4% —-2*"1-8>0

2. @ZH ~10-3%+3<0



1 X
3. (5) —5-6%-6<0
36
Tema 11.2 IInomanas OOKOBOM U MOJIHOW MOBEPXHOCTH MPHU3MBI, TapaJuielenuneaa, kyoa
K ek «JIByrpannbie yribl. [Ipu3ma, ee anementsl. [lapamenenunesn. Ky6. Ceuenus
MIPU3MBD»

1 3ananus lypoBHs
3ananue 1 YeMy paBHa IUIOIIA (b OCHOBAHUS IPABUIILHOM YETHIPEXYTOJIBHOM IPU3MBI,

€CJIM CTOPOHA OCHOBAHUs paBHA ScMm?
3ananue 2 UeMy paBHA HOIHAsS IOBEPXHOCTh Ky0a €CIIH IUIOIAb OCHOBAHHS PaBHA 4 cM?
3ananue 3 Haiiaure nmoyiHyt0 MOBEPXHOCTh NPAaBUIBLHON TPEYTOJIbHON IPU3MBI, €CIIU

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

2 3apanus 2 ypoBHA

3ananue 1 HaliguTe nojHYI0 MOBEPXHOCTh MPABUIILHON YETHIPEXYTOJIbHON MUPAMUIbL,
€CJIM CTOPOHA OCHOBaHUS paBHA 3¢M, a BhIcOTa 00KOBO# rpanu 10cm?

3anmanue 2 B nmpsamMoyroisHOM napajuieNienune/ie CTOPOHbI OCHOBaHUs paBHbI 12 ¢cM u 5
cM. Jlnaronans napasienenurneaa 00pa3yer ¢ MI0CKOCThI0 OCHOBaHUs yroi B 45°. Haitnure
O00KOBOE PeOpO mapaienenuneaa

3 3ananus 3 ypoBHA

3amanne 1.0OcHOBaHME MPSIMOM MPU3MBI — TPEYTOJBHUK CO CTOPOHAMHU 5 CM U 3 CM U YIJIOM B
120° mexny Humu. HawmbGonbmas w3 miomanei OOKOBBIX TpaHel paBHa 35 cm2. Hairigure
TJI0MIA b OOKOBOM MOBEPXHOCTH IMPU3MBI.

3ananue 2 CTOpOHBI OCHOBaHMS MPAMOIo Hapasuiesenunena paBHsl 8 cM U 15 ¢cM u oOpa3yroT
yroJ B 60°. MenbIas U3 miioniajeil JuaroHaibHbIX cedeHuid paBHa 130 cm2. Halinure miomanb
MOBEPXHOCTH Mapajuieenumnesa.

Tema 11.4 ITnomans OOKOBOW M MOJHOM MOBEPXHOCTH NUpamMuabl K jekuuu «[Iupamuna.
[TpaBuibHas nupamuaa. Y ceueHHast nupamuaa. Terpasap CedeHus: nupaMuab»

1 3apanus lypoBHs
3ananue 1

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

2. Kakoe HaummeHbLIEE YHCIO TPaHEH MOXKET HMEThb INHupamMuja’?

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
NEPNEHIUKYJIAPHO K IUIOCKOCTHM OCHOBaHUsA. YeMy paBHa BbICOTA NHPAMUJBL.

2 3aganus 2 ypoBHH
3ananue 1 JlaHa mpaBuibHAs 4YETHIPEXYroJibHAs NHpaMuAa CO CTOPOHOM OCHOBaHHUA 2
CM M BBICOTOW OOKOBO# rpanu 6 cm. Halimure miomans OOKOBOM MOBEPXHOCTH
IUPAMHUIBI
3ananue 2. BeicoTa IpaBWIBHOM YETHIPEXYrOJIbHOW NHMpaMuIbl 7CM, CTOpOHA
ocHoBanus 8cm. Omnpenenure OokoBoe pedpo.



3 3apanus 3 ypoBHS

3ananue | BorunciauTe noiHyo NOBEPXHOCTh MIPABUIIBHOM YETBIPEXYTOJIBHON YCEUEHHON
UpPaMU/Ibl CO CTOPOHAMU OCHOBaHUs 7 U 9 cm, a 60KOBOE peOpo HAKIIOHEHO K
TJIOCKOCTH OCHOBaHUA moj] yriom 30°.

1. 3aganue 2 OcHOBaHMEM IMUPAMUJBI CIIYXKUT PSIMOYTOJIbHUK, AJIMHA CTOPOHBI KOTOPOTO

paBHa /5 cm, a nuHa ero quaroHanu 24 cm. Haiiaure nosiHyo MoBEpXHOCTh MUPAMUBbI,
eCIIi KaJ10€ ee 6OKOBOE PedPO HAKIOHEHO K OCHOBAHMIO MUPAMHIBI 1101 yriioM 457,

Tema 11.11 O6bem nunuHapa K Jiekuuu «Llunuuap u ero anemeHTsl. CeueHus
LWIMHAPa

1 3apanus lypoBHus
3ananue 1 HaliTu nmonHyoo NOBEpXHOCTh LWJIMHJPA, Y KOTOPOro auaMerp ocHoBaHus 20,6
cMm u BeicoTta 30,5 cm
3aganue 2 OceBbIM CEYEHUEM ITUJIMH/IpA SBIISIETCS KBAJpaT, CTOPOHA KOTOPOIO
paBHa 7 MM. Beruuciure miomiaab O0KOBOM MOBEPXHOCTH IIMITHH/IPA.
3ananue 3 Paguyc ocCHOBaHMS LIMJIMHJIpA paBeH 2M, BbicoTa 3M. Halitu auaronanb
OCEBOTO CCUCHUS.
3ananue 4 JlnvHa OKpy>KHOCTH OCHOBaHUs LuIuHApa paBHa 1. [Tnomans 6okoBoi
MOBEpXHOCTU paBHa 2. HaliquTe BBICOTY LMIMHADPA.

2 3ananus 2 ypoBHA

3ananue 1 Jluaronanb 0ceBOro ceueHus HUIHHpa paBHa 48. YTroa Mexay 3Toi
JuaroHanbio u odpasyromeit papen 30°. Haiinure paguyc mununapa.2

3amanue 2 JInvHa OKpPY)KHOCTM OCHOBaHUs LMiauHApa paBHa 1. Ilnomane GokoBoit
MOBEPXHOCTHU paBHa 2. HaliguTe BBICOTY LMJIMHADA.

3ananue 3 J{puaroHanab OCEBOTO CEUYEHUS IMIMHJpA HAKIOHEHA K IIOCKOCTH OCHOBaHUS
noxa yriom 60° u paBaa 20 cm. Haitnure o0bem munuHapa

3 3apanus 3 ypoBHS

3amanue 1 CeunuoBas Tpy6a (MI0THOCTH cBHHIA 11,4 r/cM®) ¢ ToMIMHOl cTeHOK 4 MM
uMmeeT BHyTpeHHu quametp 13 mm. KakoBa macca TpyOsbl, eciiu ee JyinHa paBHa 25 mM?

3ananue 2 Kakoe konnuecTBo He(pTH (B TOHHAX) BMENIAeT HUIMHAPUYECKas IUCTEPHA
nuameTpa 18 M U BBICOTOH 7 M, eclu IJI0THOCTH HedyTu paBHa 0,85 r/cM>?

3ananve 3 Ha ckitag B MacTepCKOM IO MOLIMBY OJIEXKIbI TOCTYIIHII PYJIOH JIParioBOM
TKaHu B popme munuHapa. [lpu TpanciopTupoBKe ObLT yTepsiH TOBAPHBIH SPIIBIK

C YKa3aHUEM JJIMHBI TKaHU B PYJIOHEC. HeO6XOHI/IMO OMpPECACIINTDb JJIMHY TKaHU B PYJIOHE.
[IpousBenu HeoOX0IUMBIE U3MEPEHHUS, ONTPEICIIIIIN BBICOTY U IUaMeTp pyioHa: 90cMm u
30cMm, TommuHa TKaHu 0,2¢M.



1. Kpurepumu oneHUBaHUSA:

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 CTY/ACHTY
3a MeHee 50% npaBUIBHBIX OTBETOB.

CocraBureinb HNBanoBa U.b.
«08» anpens 2020 r.



MHWHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPAIIANA

®DenepalibHOE FOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE yUpeKIeHUe BhICIIEro 00pa3oBaHus
«CEBEPO-KABKA3CKHNI ®EJIEPAJTGHBIA YHUBEPCUTET»
HHeTuTyT cepBuca, Typu3Ma u qu3aiiHa (puauan) CK®Y B r. llaTuropcke
Konnem:k uacTutyTa ceppuca, Typusma u ausaiina (puinnan) CKO®Y B r. Ilsturopcke

YTBEPXKIAIO:
[Ipencenarens [THK
K.A. JanunoBa

«08» anpenst 2020 r.

Tembl pepepaToB

10 AUCHUIIIINHE Marematuka

Tema 1.1 Llenble u panrioHanbHbIe Yncia. JleiicTBuTenbHbIC yncia. JlericTBus Haxa
parMoHaIbHBIMH YHCIAMHU.

. I[eJ'IGHI/Ie MHOI'O4JICHOB C OCTaTKOM. AJ'IFOpI/ITM EBxnnna
HpI/I6J'II/I)KeHH06 3HAYCHHC BCJIMYUHBI U ITIOI'PCHIHOCTHU HpH6J'IH)K€HHﬁ
AOcomroTHas MNOTpCIIHOCTb U3MCPCHUA

OTHOCHUTENLHAA MOTpCITHOCTD UBMECPCHUA

AWM —

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

1. TlpeobOpa3zoBaHuE CyMMbI TPUTOHOMETPUUECKUX (DYHKIUI Yepe3 TAHT€HC MOJIOBHHHOTO
apryMmeHTa

2. TlpeobpazoBanue BeipaxkeHus acost+bsint k Bugy Asin(t+a)

3. TlpeoOpa3oBaHue CyMMBbI TPUTOHOMETPHUUECKHUX (DYHKIIHI Yepe3 TAaHTE€HC MOJIOBUHHOTO
apryMmeHTa

Tema 3.1 O6nacTb onpeneneHuss 1 MHOKECTBO 3HaUeHUil: rpaduk (yHKIMU, TOCTPOCHUE
rpaduKoB (QYHKIUH

1. Ilpumeps! GyHKIMOHATIBHBIX 3aBUCUMOCTEN B peabHbIX MpOLeccax U sIBICHUSIX
2. OO6unacTb onpeaeneHus oOpaTHoM GyHKIMK
3. OO6nactb 3HaYeHUs 00paTHON (PYyHKIHUU

Tema 3.4 Vccnenoanue ¢pynkumii. [loctpoenune rpadukos ¢pyHkuun
1. OGpaTHble PyHKIUU
2. TI'paduk oOpatHOU HyHKIUN
3. MUccnenoBanue GpyHKIMIA
Tema 3.9 O6paTHble TpUrOHOMETpUUYECKHE (DYHKIHH
1. TIpeobpazoBaHue BBIpaKEHHI, COAEPKALIMX 00OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH

2. CsaolicTBa U rpaduKu QYHKIUN Yy = arcsinx,y = arccosx
3. CsoiicTBa u rpaduxu QyHKIMHA Yy = arctgx,y = arcctgx

Tema 6.1 Onpenenenne nepBoodpazHoit. Tpu npaBuiia HAXOXKACHUS IEPBOOOPA3HBIX.

1. Omnpenenenue nepBooOpa3HOA
2. Tpu npaBuia HaX0XJICHUS EPBOOOPA3HBIX
3. BblunciieHue onpeneaeHHoro NHTerpana



Tema 6.3 Nuterpan. Teopema Hetotona-Jlelioauma

1. ®opmyna Hetotona-Jleitbnuma
2. BpluucneHnue nyTu, IpORAEHHOIO TOUKOM
3. JlnuHa ayru niockou KpuBon

Tema 6.4 [IpumeHeHne MHTETpaIa K BEIYUCICHUIO (PU3MUECKUX BEIMYHMH U IUIOLIA1CH

1. Boruucnenue paboTbl CUITBI
2. Beoruucnenue paboTbl, IPOU3BOAMMOM MTPH MOTHATHU TPY3a

3. BrIUKCIICHUE CHIIBI JaBJICHUS X KUJKOCTH

Tema 12.1 OcHoBHbIE NOHATHS U onipeeneHus. CI0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOPA HA YUCIIO

1. OCHOBHbIE OHATHUS U ONPEIEICHUS
2. Jlnuna BexkTOpa. PaccrosiHue Mexay AByMs TOUKaMH
3. VYruel, o6pa3yemble BEKTOPOM C OCSIMH KOOPIUHAT

Tema 12.2 IIpssmoyromapHas cucreMa KoopAuHar. Pa3noskeHrne BeKTopa 1o KOOpIMHATHBIM OCSM

1. IlpeoOpa3oBaHue NPAMOYIOJIbHBIX KOOPAUHAT
2. Pa3nmoxeHue BEeKTOpa MO KOOPIAUHATHBIM OCSIM
3. TlonsipHble KOOPIMHATHI

Tema 12.3 /leiicTBus ¢ BEKTOpaMu, 3aJaHHBIMU KOOPANHATAMU

1. JleneHue oTpe3Ka B JaHHOM OTHOIIEHUHU
2. VYpaBHeHHUE MPSMOH, MPOXOIAIIEH Yepe3 JBE TaHHbIE TOUKHU
3. IlepeceueHue AByX MPSMBIX

Tema 12.4 CxansipHoe Npou3BeJeHUE IBYX BEKTOPOB

1. VYcnoue neprneHInKyIspHOCTH IBYX MPAMBIX
2. YcnoBue NapaielbHOCTH IBYX MPSIMBIX
3. CkanspHoe NpOoU3BEJEHHUE IBYX BEKTOPOB

Tema 12.5 YpaBHeHUe OKpYKHOCTH, chepbl, IIIOCKOCTU. BekTopHOE ypaBHEHNE IPSIMON 1

INIJIOCKOCTH

1. YpaBHeHue npsmMon

2. YpaBHEHHE IIJIOCKOCTU
3. BekTopHoe 3a7aHue NpsIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE

Kpurepun onenuBanus:

Ne  |Kpurepuu oueHuBanus [«5» «@» «3» W@2»
n/m
1 O6béM  BbmoaHeHHOM | Tema Tewma packpeita |Tema yactnuno |Tema He
paboTHI TTOTHOCTBIO Ha 75 -99% packphITa Ha pacKphITa
o
packpsiTa 100% 50 -75%
2 Jlornueckas + Hesnauurensno |HapyiieHa OtcyrcTBYyeT
IIOCIICO0BATCIIbHOCTh U HapyllieHa
CBSI3aHHOCTh
MaTepuaia
3 [Tonnora n3noxenuss |+ He Boinepkana |He Beinepkana |He Beiaeprkana
COJIepKaHus




CoxpaHeHnue OCHOBHOM |+ + HapyILIeHO OtcyTcTBYeT
UJIeu Yepe3 BeCh

pedepar
Hcnonp3oBanne + + He nocrarouno |He
JIOTIOJIHUTEIIbHOMN UCIIOIB3YETCS

JUTEpaTypsl (TIpu
[IOCTaHOBKE IMOJ00HOI
3a/1a4un)

Odopmnenue + + Hanmnume Hannuue
OTKJIOHEHUN OTKJIOHEHUN

OTBeTbl Ha + + YactuuHoe OTtcyTCcTBYIOT
JIOTIOJIHUTEIIbHbIE
BOIIPOCHI 10 TEME

pedepara

CocraBurelb Wpanosa 1.b.
«08» anpenst 2020 r.




MHWHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPAIIANA
®DenepalibHOE FOCYJaPCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE YUpe:KIeHUe BbICIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHM ®EJEPAJIbHbIA YHUBEPCUTET»

HHceTuTyT cepBuca, Typu3Ma u qu3aiina (punauan) CKO®Y B r. llsturopcke
Konnemk uacTutyTa ceppuca, Typusma u ausaiina (puinnan) CKO®Y B r. Ilsturopcke

YTBEPX/IAIO:
[Ipencenarens ITIK
K.A. JanunoBa

« 08 » anpenst 2020 1.

@doHI TECTOBBLIX 3aJaHUN
10 JUCIHHUIIIINHE MaTGMaTI/IKa

TecTsl 114 MPOBEPKH OCTATOYHBIX 3HAHUHI
Bapuant-1

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

1)-2;

2)5;

3)L,5;

4)8

2.YeMy paBHO BhIpaskeHue sin” « -1
1)cos® a;

2)—sin *

3)-cos’ a;

Htg a.

3. Pemnte ypaBHenue x” —3x—4 =0 . B oTBeTe yKa)uTe GONBIIMI U3 KOpHEii
1) 3;

2)4;

4. Haiiure 3HaueHus BhIpaskeHus /216 -125

1) 30;



2) 25;
3) 81;

4)8.

2

1 2
5. ITpe/icTaBbTE BHIPAKEHHE @° * ¢° B BUJIE CTENIEHH C OCHOBAHUEM a
1)a?;

2) a;

3)1;
a

4)a’

6. Pemnte TpuroHomMeTpudeckoe ypaBHeHue sin x = 1
1) E+2Hn,neZ;

2
2) I+IIn,neZ;

3) —3?H+Hn,nez;

4) %+2Hn,neZ

7. quy paBHA AxaroHajib MPAMOYTOJIBHOI'O ITapaJuICIICIIUIICAa, €CJIN €TO U3BMCPCHUS PABHBI 3,
11, 5?

1) Ja7 ;

2) J137 ;

3) /88 ;

4) V155

8. Uemy paBeH 00beM MPaBUIHHON YETHIPEXYTOIBHOM MPU3MBI, €CJIM CTOPOHA OCHOBAHUS PaBHA
4cm, a BeIcoTa OOKOBOI rpaHu §cM.

1) 156;

2) 38;

3) 144;

4) 128.

9. Yemy paBHa npousBoaHas QyHkimu f(x) = x" +5x° +1



1)4x® +15x%;

2) 3x? +15x;

3) x* +15x7%;

4) 12x° +8x7.

10. Pemnte ypaBHEHUE: Jx+4=4

1) 4;

2)3;

3) 12;

4) 3.

11. Ha kiretuaroit Oymare ¢ pazmepom KieTku 1x1 n300paxEn mapajiesiorpamm.

Haiigute ero miomianp.

1) 16;

2) 32;

3) 14;

49
L TT ]
NN :
! NN ]

RN
TTTINCTS

X
N

x+2

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

4)3

13. Pemute ypaBHenue log, (x—3) =1



3)3;
4)6

14. HaiiquTe 3Ha4Y€HUS BbIpAXKCHUS %
1) 4;

2)8;

3)2;

4) 1

15. Haitaure 3Ha4eHUs BbIpaXKEHUS 2 log; 10

1) 10;

2) 4

3)8;

40

Bapuant-2

2
1.Haitnute 3HaueHne BeIpaxkeHus 12 - (%) -5 %

1) -4;

1
2) =7
)73

3)1,6:
4)0

2.YUemy paBHO BBIpaKeHHE cOS” « -1
)sin’a;

2Q)tg o

3)-cos’ a;

4)—sin * o ;

3. Pemure ypaBHenue x° —3x—10=0. B oTBeTe ykaxkunTe 60bIHMii 3 KOpHEHt

1) 7;



4)5

4. HaiinnTe 3Ha4€HMs BHIPAXKECHUS {/O,()Oﬁ
1)0,3;

2)0,03;

3) 0,027,

4) 3.

1 6
5. Hpe,I[CTaBBTe BBIPAXCHUC S.a’B BUAC CTCIICHHU C OCHOBAHUEM a

D a';

7
5

2)a’;
3) l;
a
4) a”®

6. Pemute TpuroHoMeTpuyeckoe ypaBuenue cosx = 0
1) % +2Iln,neZ;
2) [1+2lIn,n € Z;

3) %+Hn,neZ;

4) %+Hn,neZ

7. Yemy paBHa AuaroHajb MPSMOYTOJBHOTO MapajuieNienuIieia €CJIM ero M3MEepPEHUs paBHa 2, 4,
5 cm.?
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. Uemy paBHa npon3BogHas GyHKIMH f(x) = x° +2x° + 4
1) x° +x;
2) 3x* +10x*;
3) x* +4x°;
4) 24x° +18x7.
10. Pemute ypaBHEHuUeE: Jx+5=2
1) 3;
2) 2;
3)4;
4) -1.
11. HaiinuTe moma s NpsSMOYroJbHOTO TPEYroJIbHUKA, €CIIU €r0 KaTeThl paBHHI 8, 6 cM
1) 14
2) 25;
3) 24;

H13

x+3
12. Peminte ypaBHeHue 2 =38

D1
2) -2;
3)0;

4)3

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

1)2;



2)-3;

3) 4,

1
4) =
)2

14. HaiinuTe 3Ha4eHUsI BBIPAKEHUS

1) 4;

2)2;

3)9;

4)3

15. Haiiaure 3HaueHus BbIpaxeHus 3 '°%2°
1) 20;

2) 3;

3)7;

4)0

Bapuant-3

3 2
1.HalinuTe 3HaueHne BbIpaXeHUs § - (%j -4 [%)

2.UeMy paBHO BBIpaXKeHHE 2-COS° O/ - sin” & ;
D1
2)2;
3)0;

4) -1,



3. Pemnte ypaBHenue x° +14x+49 =0.

1)8;

2) -7,

3) -4

41

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

2)0,03;

3) 0,027,

4)2.

7 2
3

5. IlpencraBbTe BRIpaXKeHUE @ ® : @® B BUJAC CTEIICHU C OCHOBAHHUEM a

w | w

1) a?;
2) a’;

3L
a

7
4) a?

6. Pemute TpuroHomMeTpuyeckoe ypaBHeHHE cosx = 1
I1

1) —+IIn,neZ;
6

2) 2[In,n e Z;

3) %Jan,neZ;

4) %+2Hn,neZ

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

1)48ca’;



2)33cen’;

3) 60 car’;

4) 56 cm’

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

2)3+/5;

3) 12;

4)343.

9. Yemy paBHa npon3BoHas QyHKIHN f(x) = 3x° + 4x
1)6x+4;

2) x° +2x;

3) x+ x:

4) 4x +8x7.

10. Peminte ypaBHeHue: vx—4 =1
1) 1;
2)5;
3)7;

4) 10.

11. Yemy paBHa ruionjaab OpsIMOYrOJIbHOTO TPEYTOJIBHUKA C KAT€TaMH 3 cM, 4 CM
1) 6;

2) 10;

3)7;

4) 23

12. Pemmire ypasHenue 4 >"'=16

1)0,2;



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

2)8;

3) 10;

4)6

3 V3648
14. HaliquTe 3HaY€HUs BbIPAXKEHUS W
1) 10;
2)8;
3) 6;

412

15. Haiigute 3HaueHus BbIpaxeHus 4 10g 5
1) 0;

2) 16;

3)5;

4)7

Bapuanrt-4

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

2) 1,7,

3) 4

4)0



2.YeMy paBHO BbIpaxkeHHe 3¢os” o +3sin’ o ;
D_2;
2) 4
3)3;

41

3. Pemute ypaBHenue 4 x° +4x+1=0.

1)-2;

1
2)-=;
)3

4. Haiiiute 3Ha4Y€HUS BbIpaKEHUS Y6427
1)8;

2) 22;

3) 12;

4) 15.

1 4
5. IlpencraBpTe BRIpaXKeHUE ¢ : a° B BUJC CTEIICHU C OCHOBAHHUEM a

7
1) a3;
2) a’;
3 L,

a

5
4) a*?

6. Pennte TpUrOHOMETPHYECKOE YpaBHEHHE sin x = —1

1) [In,neZ;



2) -2l1+IIn,ne Z;

3) _%+2Hn,neZ;

4) %+2Hn,neZ

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

1)88ca’;

2) 125 e’

3) 126 ca’;

4) 300 ca’

8. Uemy paBeH 00beM MPSMOYTOJIBHOTO NapauieNIenue1a, eciu ero u3mMepenus pasasl 1,4,67
1) 21;

2) 56;

3) 34;

4) 24

9. Yemy paBHa npousBoaHas Gynkiuu f(x) =4x” +2x’ —100
1)2x+4;

2) x* +6x7;

3)3x+5x;

4) 20x* +14x°.

10. Pemure ypaBHeHue: Vx+7 =2
1) 0;

2)4;



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. Pemmire ypaBHeHue 57 °=25
D2

1
2) =7
)73

2
3) —;
)3

1
4) 1~
)13

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

5 JL4 -7
14. HaliquTe 3HaY€HUs BbIpAXKEHUS W
1)11;

2) 18;

3) 7,

4)4

15. HaiimuTe 3HaYCHHS BBIpAKEHUS 5 logs 7
1)7;
2) 35

3) 10;



4)8

Bapuant-5

1.Haiinute 3Hauenue Boipakenns 0,1° -110 — 0,16 : 0,2
1) -0,69;

2) 1,8;

3) 0,04;

4)0,25

2.Yemy paBHO BbIpaxkeHHe 4cos” o +4sin’ o ;

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

4) 0,

3. Pemute ypaBHeHue x° —16x+64=0.
1) _277;

1
2)-—;
)2

3) §;

4)-15

4. Haitnute 3Ha4eHUs BBIPAKECHUS {16-81
1) 18;

2) 220;

3) 122;

4 6.



NNy

2
5. IlpencraBbTe BhIpAKEHUE (aS J B BUJIE CTEIIEHU C OCHOBAaHHUEM a

6. Pemute TpuronoMerpuyeckoe ypaBuenue sin x =0
1) [In,neZ;

2) -II+IIn,ne Z;

I1
3) _E+Hn,neZ;

4) %+2Hn,neZ

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

1) 156 cae’;

2) 128 car’;

3) 343 o’

4)216 cv’

8. Uemy paBeH 00BeM MPSIMOYTOJIBHOTO MMapajuIeieNuIeia, €CJIi ero u3MepeHus paBHbl 2,4,57
1) 29;

2) 40;

3) 56;

4) 48

9. Yemy paBHa npousoaHas pyHkiuu f(x) = 2x° +15x° + 23
1)2x° +15;

2) 16 x” +30x;



3) 23 x+15x*;

4) x7 +4x°.

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

2) 14;

3) 27,

4) 15.

11. Yemy paBHa 1uIomaab IpsIMOYTOJILHOTO TPEYTOJIbHUKA, €CJIM €ro KaTeT PaBeH 3 CM U
TUIIOTEHY3a 5 CM.

1)8;

2) 12;

3)2;

4)6

12. Penure ypasnenue 5+ =125
1) 6;

1
2) —;
)3

3) 4;
4) 1
13. Pemmre ypaBuenue log, (5x—1)=2
H1;
2)5;
3)2;

u o8
4) -314. Haiiure 3HaYCHNUS BBIPXKCHHUS m
1) 1;

2) 0,4

3)3;

4)0,1



o log
15. HaiiguTe 3HaueHus BRIpaKeHHs 6 4

1) 0,25;

2) 30;

3)0,75;
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ITaJIOH 0TBETOB M0 MaTreMaTHKe:

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 oneHku:

«5» - 90 — 100% npaBUIIBHBIX OTBETOB;

«» - 70 — 89% mpaBUIIbHBIX OTBETOB;

«3» - 50 — 69% npaBUIBHBIX OTBETOB;

«2» - me"ee 50% NpaBUIIbHBIX OTBETOB.

Kpurepun olieHKHM NpeACTaBIEHHBIX TECTOBBIX 3aJaHUM:
«5» - 14 — 15 npaBUIBHBIX OTBETOB;

«4» - 10 — 13 npaBUIIBHBIX OTBETOB;

«3» - 8 — 9 npaBUIBHBIX OTBETOB;

«2» - MmeHee 8 IMpaBHUJILHBIX OTBCTOB.

CocraBurenb WBaunosa N.b.

«08» ampenst 2020 1.




MHWHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPAIIANA
®DenepalibHOE FOCYJaPCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE YUpe:KIeHUe BbICIIero 00pa3oBaHus
«CEBEPO-KABKA3CKHM ®EJEPAJIbHbIA YHUBEPCUTET»

HHeTuTyT cepBuca, Typu3Ma u qu3aiiHa (puiauan) CKOY B r. llaTturopcke
Konnemk uacTutyTa ceppuca, Typusma u ausaiina (puinnan) CKO®Y B r. Ilsturopcke

YTBEPX/IAIO:
[Ipencenarens MK
K.A. JanunoBa

« 08 » anpenst 2020 1.

TeMbl HHANBUAYAJIBbHBIX IIPOCKTOB
10 ANCHUIIIINHC MaremaTuka

Pelenune nokaszaresbHbIX HEPABEHCTB

Pemienne npocTelmmx TPUroHOMETPUIECKUX YPABHEHUIM

[IpousBoaHas CTENEHH.

Peuienne noka3aTenbHbIX YpaBHEHUI

Pemienne npocTelmmx TpPUroHOMETPUIECKUX HEPABEHCTB

[IpounsBoaHas KOpHSI.

[IpeoOpazoBanue rpapukoB QyHKITHI

DKOJIOTUS U MaTEMaTHKa.

DneMeHThl HICTOpU3Ma B (POPMUPOBAHUH U OINIPEACIICHUA MaTEMAaTUYECKOM

TEPMHUHOJIOTHH.

10.251eMEHTBI ICUXOJIOTUHA B MATEMATHUKE

11.Pemienne cucTeM JIMHEWHBIX YPABHEHUM C TOMOIIBIO ONIPEACTUTEINEH

12.Pemienue cucrtem ypaBHeHnit MetosioM Kpamepa, merogom ['aycca,
MaTpUYHBIM CITIOCOOOM.

13. CBoeoOpa3ue TOMOJOTUYECKUX MOJIeNIel B TEOPUU U TIPAKTHKE

14.CBs13p MaTEMATHKU U XUMUH B IPUPOJHBIX MHOTOIPaHHUKAaX-KpUCTaJIax

15. CummeTpusi MHOTOTPAHHUKOB U CBOMCTBA KPUCTAILIOB

16. Tlcuxonorust u reoMeTpust

17. IlymkuH B 3epKajie MaTeMaTHKU

18.IIpumeHeHre MPON3BOTHOM K UCCIETOBAHUIO (PYHKITUH

19.Crioco0slI pereHust HeCTaHAAPTHBIX TPUTOHOMETPUYECKUX YPaBHEHUN

20. CrapuHHas pycckasi CHCTEMA MEp

21. CrapuHHbBIC €AMHUILIBI IJIUHBI B TOCJTOBUIAX U ITOFOBOPKAaX

22. CtapuHHbBIE 3a/1a41 Ha APOOU

23.CriocoObl peleHust CUCTEM JTMHEHHBIX YPaBHEHUM

24."TanHCTBEHHAs YHEPreTUKA TUPaMUL

25.Ilpumenenne MaTeMaTUYECKOTO anmnapara Juisl peleHus 3a1ay no pusuke

26. IlpuzHaku nogo0ust TPEYrOJIbHUKOB

27. IlpumeHeHue rpauuecKkux METO0B MPHU PEIICHUH TEKCTOBBIX 3a]1a4

28. [Iponopuuu. 3HayeHue 30J10TOT0 CEUEHMS 11 IPUPOIbL, APXUTEKTYPHI,
UCKYCCTBA

29. IIpoueHTHI U KpEOUT

WX R W=



30. PaccrosiHue Mexay 3aMedaTebHbIMU TOYKAMH B TPEYTOJIbHUKE

31. CuMMeTpust - OCHOBOIIOJIAraloIMK MPUHIIMI YCTPOHCTBA MUpPa

32. CniocoObl perieHus 3a1a4 Ha IBHKEHUE TeT

33. TaiHbBI 30J10TOTO CEUYCHUS

34. Cdepa u map

35. Co3Besausa u Mudbl. CeKpeThl 3B€31HOTO Heba

36. CiyuaiiHple BEJIMUUHBI BOKPYT HAC U WX YHCJIOBBIC XapaKTEPUCTUKU

1. Kpurepuu oueHuBaHus:
Ouyenxa «OmaudHoy:

— paboTa HOCUT MPAKTHYECKUH  XapakTep, COAEPKUT TPAMOTHO
U3JI0KECHHYIO TEOPETHUECKYIO 0asy, XapaKTEepU3yeTCs JIOTUYHBIM,
IIOCJIEIOBATEIbHBIM M3JI0KEHHEM MaTepHalla ¢ COOTBETCTBYIOIIMMH BBIBOJAMU U
00O0CHOBaHHBIMHU IPEIOKEHUSIMU;

— Tpu 3ammTe paboThl 00yYaromMiics MOKa3bIBaeT JOCTATOYHO TITyOOKHe
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JaHHBIMH HCCIIEOBAHUSMU, BHOCUT
000OCHOBaHHBIE MPEUIOKEHUS, BO BPEMS BBICTYIUICHUS HCIIONb3YET HArjsiaHbIE
nocoOusi (TabyUIbl, CXeMbl, T'paUKH, ANEKTPOHHBIE NPE3CHTAUUMU W T.JA.) WU
pa3laTOYHbIN MaTepHall, JIETKO OTBEYAET HA MOCTABIEHHBIE BOIPOCHI.

Oyenka «Xopouioy:

— HOCUT TPAKTUYECKUI XapakTep, COAEPKUT TPaMOTHO H3JIOKEHHYIO
TEOPETUYECKYl0 0a3zy, XapaKTepHu3yeTcs IOCJIEOBATEIbHBIM  M3JI0KEHUEM
MaTepuajga C COOTBETCTBYIOIIMMM  BBIBOJIAMH, OJIHAKO C HE  BIIOJIHE
000CHOBaHHBIMU MPEIOKEHUIMH;

— TpU 3alidTe OO0YyYarollMics TOKa3blBa€T 3HAHUS BONPOCOB TEMBI,
ONEpUpPYeT JaHHBIMM HCCIEHOBaHUS, BHOCHUT TMpPEIIOKEHUS, BO BpeMs
BBICTYIUICHUS HCIOJNb3YeT HArjsigHble MocoOus (TaOnMibl, CXEeMbl, Tpadukw,
AJIEKTPOHHBIE TPE3CHTAIMU W T.J.) WM Pa3aTOYHbIA MaTepuai, 0e3 0COOBIX
3aTpYJHEHUI OTBEYAeT Ha MOCTaBJICHHbBIE BOPOCHI.

Oyenxa « Yoosnemsopumenvhoy:

— HOCHUT TIPAKTUYECKUH XapaKTep, COJEPKUT TEOpeTUUYEeCKyo 0azy,
O0asupyercs Ha TMPAKTHUYECKOM Marepuane, HO OTJIMYAETCS IOBEPXHOCTHBIM
aHAIM30M M HEJOCTaTOYHO KPUTHYCCKUM pPa3dopoM, B HEHW IPOCMATPHUBACTCS
HETOCTIIOBATEIPHOCTh M3JIOKCHHS MaTepuaia, MpelCcTaBIeHbl HEOOOCHOBaHHBIC
TIPETOKCHMS;

—  HMEIOTCS 3aMEUYaHMs 10 COJIEPKAHUIO PabOTH U 0OPMIICHUIO;

— TIpU 3alUTe OOYYaIOUTUHCS TPOSBISIET HEYBEPEHHOCTH, ITOKA3bIBACT
ciaboe 3HAaHWE BOMPOCOB TEMBI, HE JAET MOJIHOTO, apTyMEHTHPOBAHHOTO OTBETA
Ha 3aJ]aHHBIE BOTIPOCHI.

Oyenxa «HeyoosnemeopumenvHoy:

— WHIUWBHUAYaJbHBIN MTPOCKT HE 3aBEPIIICH;
— K 3ammTe oOyJaromuiics He JOMyCKaeTCs.

CocTaBUTeNb HWBanosa 1.b.
« 08 » anpensa 2020 r.



