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MUHUCTEPCTBO HAYKH U BBICIHIEI'O OFPA30OBAHMS POCCUMCKOM ®EJIEPALIMA
®enepaabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpeskIeHHe BhICIIero 00pa3oBaHus
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10.

a DN E

«CEBEPO-KABKA3CKHM ®EJEPAJIbHBIA YHUBEPCUTET»
Haruropckuii uHCTUTYT (puauaa) CKOY
Koanemx Ilsaturopckoro uneruryra (puamnan) CKOY

YTBEPXKJIAIO

Hupexrop I1aTuropckoro HHCTUTyTa
(pmmman) CKOY

T.A. llle63yxoBa

« » 20 T.

3ajaHuA K IK3aMeHy

1 Bapuaunr

(x+1)(2x-5)

Pemiure HepaBeHCTBO <0

Pemmure ypasrenue 10 - 571 4 5%+1 =7
T

Pemmte ypaBHeHHE 2C0S (; — x) =2

o T ¥ .
Haliure npu x=— - 3HA4CHUE IPOM3BOAHON QyHKIMK f(x) = tgx — 2sinx
Haitnure miomans Gurypsl, orpaHHUEeHHON OChI0 abcice U rpagukoM QyHKIUU
f(x) = 2x — x?
HaiinuTe miomiaaes moMHOM MOBEPXHOCTH Tella, MOTyYEHHOTO P BPAIICHUH
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA C KaTeTaMu 3 CM. ¥ 4CM. BOKPYT OOJIBIIETO KaTeTa.
BricoTa mpaBMIIbHOI 1IECTHYTOIBHOM MUpamMubl paBHa 12 cM., a 6okoBoe pedpo — 13
cM. Haiinure miomnaas O0OKOBOI MOBEPXHOCTH MTUPAMUIBI.
Pemmre HepaBeHcTBO log, (x2 + 2x — 8) < 2

Haiigute Touku MUHUMyMa QYHKIIMHA Y = V3cos2x — sin2x + 2+/3x — 3
Pemmte ypaBHenue 2sin’x — 3sinx + 1 = 0

2 Bapmuant

8x2—2x-2
Pemnre HepaBeHCTBO — <0

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

Pemmte ypaBHenne 3tg2x —v3 =0

Haiisure Touku sxctpemyma Qpynkiuuf (x) = 3x* — 4x3 + 2

HaiinuTe momans Gurypsl, orpaHHuEeHHON OChI0 abciuce u rpagukomM QyHKINU
f(x) = —x? +5x



6. Haiinute 00beM Tena, MOJYUYEHHOTO NMPHU BPALEHUH MPSMOYTOJIBHOTO TPEYTOJIbHHUKA C
runoteny3oit 10 cM 1 ocTpbiM yriiom B 30° BOKpYT MeHbILEro KaTeTa.

7. B mpaBunbHOI 4eTHIPEXYToJbHON Mupamuae anodema oopasyeT ¢ MI0CKOCTHIO
OCHOBAHHS yTOJI 300, Cropona ocHOBaHus nupaMusl paBHa 12 cm. Haitnure momans
MOBEPXHOCTH TTHPAMHU/IBI.

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

3

9. Haiimute Toukn MuEEMyMa GyEKIMN Y = 2v/3cosx + 2sinx — 2x + 1
10. Pemmte ypaBHeHHe 2¢0S%x + 6sinx — 6 = 0

Kpurepun oueHnBanus:

OneHka «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CJIM BEPHO U NMPABUIIBHO 0€3 MOMapOK ¢
MTOJIHBIM 00OCHOBaHMEM PENICHHUS BBITIOTHEHBI 9-10 3amanuii.

OneHKa «XOpoI10» BBICTABIISIETCS CTYJIEHTY, €CJIM BEPHO U MPABUIIBHO C CChUIKAMH Ha
MCTIOJIb3yeMbIe (HOPMYJIBI BHIITOTHEHBI 7-8 3adaHui

OneHKa «y0BJIETBOPUTENBHOY BBICTaBJISIETCS CTYJIEHTY, €CJIM BEPHO U IPABUIIBHO PEIIEHO
5-6 3a1aHNI, BO3MOKHBI HEKOTOPBIE UCIIPABICHUS TP PEIICHUU.

OneHKa «HEyA0BJIETBOPUTEIBHO)» BBICTABISETCA CTYIEHTY, €CIIM HEBEPHO BBIITOJHEHBI
OoJiee 5 3amaHuil.

CocraBurenb C.B. Ap3ymansH




MUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHMS POCCUMCKOM ®EJIEPALIMA
(Deuepa.m)ﬂoe rocyiapCcrBeHHO€ aBTOHOMHO€ 06pasoBaTean0e YUpeKaceHue BbICHIET 0 06pa303aﬂnﬂ
«CEBEPO-KABKA3CKHM ®EJEPAJIbHbIA YHUBEPCUTET»
Haruropckuii uHCTUTYT (puauaa) CKOY
Koanemx Ilaturopekoro uneruryra (pumnan) CKOY

YTBEPKIAIO

Jupexrop [1aTuropckoro MHCTUTyTa
(pmman) CKOY

T.A. llle63yxoBa

« » 20 T.

Bonpocs! pi1st codecenoBanusi
IO AUCHUIIIINHE MartemaTtuka

Tema 1.2 Pemienue TMHEWHBIX YPAaBHEHUI U HEPABEHCTB
Kakoe ypaBHEeHHE Ha3bIBACTCSl IMHEHHBIM

UTto Ha3bIBaETCSI KOPHEM YpPaBHEHHUS

Kakne ypaBHEeHUS Ha3bIBAIOTCS PABHOCWIBHBIMU
UYrto Ha3bIBacTCs PEIIEHUEM HEPABEHCTBA

Kakne HepaBeHCTBa Ha3pIBAIOTCA PABHOCUIIBHBIMU
[IepeunciuTs OCHOBHBIE CBOKCTBA HEPABEHCTB

Sk wdE

Tema 1.3 Pemenue kBaJipaTUYHbIX YPABHEHUI U CUCTEM YpaBHEHUMN
Kakoe ypaBHeHME Ha3bIBaeTCS KBaJAPAaTHBIM

Pemenue kBagpaTHbIX ypaBHEHUN

Henomnnele kBagpaTHbIE ypaBHEHUS M METOJIBI MX PEIICHUS
Pemenue cucrem ypaBHEHUN.

AW R

Tema 1.4 Pemenue kBajpaTUYHBIX HEPABEHCTB

Kaxkoit npoMexxyTok siBIsieTcsl pelieHremM HepaBeHeTBa, ecnmu D < 0,a > 0
Kako# npoMexyTok siBIsieTcsl perieHreM HepaBeHeTBa, ecimn D < 0,a <0
Kako# npoMexyTok siBIsieTCs peleHueM HepaBeHeTBa, ecimu D > 0,a > 0
Kaxkoit npoMexxyTok siBIsieTcsl pelieHremM HepaBeHeTBa, ecnu D > 0,a < 0
Kaxko# npoMexyTok siBisieTcs pereHremM HepaBeHceTBa, ecmu D = 0,a < 0
Kako# npoMexyTok siBIsieTcs pereHueM HepaBeHeTBa, ecmu D = 0,a > 0

Sk wdE

Tema 2.13 IIpocreiine TPUroHOMETPUUECKUE HEPABEHCTBA
1. Pemenue TpUTOHOMETPUYECKHX HEPABEHCTB BUJA Sinx > a, sinx < a

2. PemieHne TpUTOHOMETPHUECKUX HEPABEHCTB BHIA COSX > @, COSX < a
3. PerieHue TpUroHOMETPUYECKUX HEPABEHCTB BUA tgx > a,tgx < a

Tema 5.9 IIpaBuiia BeIUMCIEHHS TPOU3BOIHBIX

[IpousBoHas anredpandyeckoi CyMMbI (PYyHKITHIA
[IpousBoaHast IpoU3BEICHUS ABYX (PYHKIIHIA
[TpousBoaHas MPOU3BEICHHS TOCTOSIHHON HA (DYHKIIUIO
[IponsBoaHas yacTHOrO

[TpousBoaHas CTeNEHHON QYHKIUU

UYemy paBHbI mpom3Bonbie oT hynkmmit: f(X) =X +2x°+4, f(x)=2x"+x%+10

o abkrwdE



2
f(x) :g+%+§ f(x) =l+£3+ﬂ f(x)=2VX +4x° f(x) = x(x+1) f(x)= X
X X 7 ’ X X 5 ’ ) X —
Tema 5.10 IIpon3BoaHbIE TPUTOHOMETPUYECKUX (PYHKIIUH
Yemy paBHA MTPOU3BOIHAS OT QYHKIIUH Sinx
YeMy paBHa IPOU3BOAHAS OT PYHKLUU COSX
Yemy paBHa POU3BOIHAS OT QYHKUUHU tgx

Yemy paBHa mpou3BOAHAS OT QyHKIUU Ctgx
Yemy paBHbl mpousBoaHbie oT yHkiwmit: f(X) =cosbx f(x)=tg4x f(x)=sin8x
1 ]

akrowbdE

Tema 5.11 Brrancnenne npou3BOIHOMN CIOKHON (QYHKINU
1. dopmyna npou3BOIHON CIOXHON (PYHKITUN

2. UYewmy paBHbI IPOU3BOHBIE OT GyHKImiA: f(X) = %Cosé () = (8x +4)°,

2
3 S0 =5

Tema 5.22 OOmias cxema uccieaoBanus QyHKIUU

Ob6nactp onpeneneHus: GyHKIUN

JlaTh onpeneneHne YeTHON U HEYeTHON (DYHKIIHH

Kak nHaiiTu Toukn nepecedeHns rpaduka ¢ OCSIMA KOOPIUHAT

Kak HaifTu mpoMexyTKH Bo3pacTaHus U yObIBaHUS (QYHKIHH

Kakue Touku Ha3pIBalOTCS TOUKAMH SKCTPEMYMa, TOUKAMU MaKCUMyMa U MUHUMYMa.

O E

Tema 7.3 Pemenue norapuMuIecKux ypaBHECHUN

Jatp omnpenenenue gorapudpma

OcHoBHbIE CBOICTBA Jorapudma

Kakoii Bug numeeT mpocreiiniee gorapuMuIecKoe ypaBHEHHE
Kak naxoaurcs O.J1.3.11s1 morapumMuueckoro ypaBHeHUs

o rwdE

Yemy paBeH KopeHb ypaBHeHHs: l0gsx = 2,109y 4x = —1,logex = —;, lgx =2

Tema 7.4 Pemenue norapuMuyecKux HEPaBEHCTB

Jlate omnpenenenue norapugpma

OcHoBHBIE CBOIiCTBa Jorapudma

Kakoii Bun numeer npocreiiiee torapuMuieckoe HepaBeHCTBO

ANTopuT™M peleHus JorapupMUIEcKuX HEpaBeHCTB

Haiitu MHOecTBa pelieHnii HepaBeHcTBa logsx > 2,loggsx < —1,logy,x > —1,

lgx > 2

o akrowdE

Tema 7.5 Pemienue noka3arenpHbIX YpaBHEHUN

1. Kakoe ypaBHEHHE Ha3bIBAETCS MOKA3aTEIbHBIM

2. Pacckazath 0 MeTO/axX pelieHHs MOKa3aTeIbHbIX yPaBHECHUI
Crnioco6 ypaBHHBaHUS OCHOBAHUH
JlorapudmupoBanue obenx yacteit ypaBHeHus. [[puMeHeHe OCHOBHOTO
JOTapu(PMHUIECKOTO TOKIESCTBA
[IpeoOpazoBanue K KBaJpaTHOMY YpaBHEHHUIO
Croco6 rpynmupoBKU

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

Tema 7.6 Pemienne noka3aTesbHbIX HEPABEHCTB
Kaxoe HepaBeHCTBO Ha3bIBaETCs MOKA3aTEIbHBIM
Ha xakxom cBoiicTBe ()yHKIIMM OCHOBAHO PEIICHHE MOKA3aTeIbHOTO HEPABEHCTBA

1
2
o o 1 1\*
3. Haiiti MHOXecTBa pemieHuid HepaBeHCTBa0,2* < 7 3* <27, (E) <8,
4

5% > 25, (;)x <!




Tema 7.7 Pemenue cucrtem ypaBHEHUN

Kaxkas cucrema Ha3pIBa€TCSl COBMECTHOM

Kakas cucrema Ha3bIBaeTCs ONpeie]IeHHON

Kaxkue cructeMbl Ha3bIBalOTCS paBHOCUIIBHBIMU

Kak, He peliast cuCTeMbl MOXKHO OMPEACIIUTH YUCIIO €€ PelICHUM

PobdE

Kpurepun oueHnBanus:
OueHky «5» CTyICHT MOJIy4aeT, €CIIu:

» TIOJIHO M3JIaraeT MaTepual, JaeT MPaBUIbHOE ONPEICIICHUE OCHOBHBIX MOHSITHIA;
» oOHapyXUBaeT MIOHUMaHUE MaTepHalia, MOXKET 00OCHOBATh CBOH CYXJICHHUS, IPUMCHUTH
3HAHUA Ha TIPAKTHKE, IPUBECTH HEOOXOAUMBIEC IPUMEPHI;
» TPaBWIBHO OTBEYACT Ha JIOMOJHUTEIIBHBIC BOITPOCHI MPEIOIaBATEIIS, UMEIOIIHE IIEbIO
BBISICHUTB CTEIEHb IOHUMAaHUs CTYJECHTOM JJaHHOTO MaTepuala.
OueHky «4»CTyICHT MOJIY4aeT, €CIu:

» JIOIyCKaeT HECYIIECTBCHHBIC ONIMOKH MTPH OTBETE
» MOXET IPUMEHHUTD 3HAHWsI HA MPAKTHKE, TPHUBECTH HEOOXOIUMbIE IPHUMEPHI;
» TPaBWIBHO OTBEYACT Ha JIOMOJHUTEIIBHBIC BOITPOCHI MPEIOIaBATEIS, UMEIOIIHE IIEbI0
BBISICHUTH CTETIEHb IOHUMaHUsSI CTYAEHTOM JIaHHOT'O MaTepuania.
OueHky «3»CTyACHT MOJIY4YaeT, €CIu:

» V3maraet mMarepuan HEJJOCTATOYHO IOJIHO, JIOMYCKAeT HETOYHOCTH B ONIPEICICHUN
MOHITHIA WK (POPMYITHPOBKE TTPABHIT
» 3aTpyJIHSAETCS MPU OTBETAX HA BOIPOCHI MTPEIIOIaBaTElIs.
OueHky «2» CTYyAeHT MOJIy4aeT, eCJIn:
» CTYJIEHT UMEET pa3po3HEHHbIC, OCCCHUCTEMHBIC 3HAHUS, HE YMEET BBIICISTH INIABHOE U

BTOPOCTENEHHOE, JIOIMYCKAET OLIMOKH B ONpE/IeJICHUE MOHATHM, UCKAXKAeT UX CMBICII,
OecropsI0UHO ¥ HEYBEPEHHO M3JIaracT MaTepuall, He MOXET IPUMEHSTh 3HaHUS JUIs
pelIeHNs MPAKTUYECKUX 3a/a4; 3a [MOJIHOE HE3HAHWE U HEMIOHMMaHUe y4eOHOro
Marepuana Wil 0TKa3 OTBEYaTh.

CocraBurenb C.B. Ap3ymansiH



MUHUCTEPCTBO HAYKH U BBICHIEI'O OFPA30OBAHMS POCCUMCKOM ®EJIEPALIMA
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Koanemx Ilsaturopekoro nuncruryra (pumnan) CKOY

YTBEPKIAIO
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T.A. llle63yxoBa

« »
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KoMmieKkT 3a1aHuil 1J11 KOHTPOJIbHOU

padoThI

o IucHuIuimHe MaremaTuka

Tema 1.3 Pemrenne KBapaTHYHbIX YPABHEHHUI M CHCTEM ypPaBHEHUH

1 Bapunant
1.Pemnre JinHeliHOE ypaBHEHUeE:
2) ?’X_x+2_3x—2+x—1:1 6)1—6_2X:X—XL3
4 2 3 3 2

2. Pemiute cucreMy JIMHEHHBIX HEPABEHCTB:

4x 3X 5 —2X 5 2X
+30 = :
6 8
o { >{
4x -3 x—5 x—1' 4x-15
¢ b 42
8 5 2 3 3
3.Pemure cuCTeMy YPABHEHHIA:
5x -2y =7, 2x-y_3x—2:)(+y’ 1,10
iy 9L 3 DX Y 6
y= 5x—4y =-18 2y —-x=1

4.Pemiute KBaJpaTHOEe YPAaBHEHHE:

5x° +9+4x2 -9

a) x2—x=0 6)
6 5

x(2x - 3) N (Bx-1° (x+3)
2 5 5

=1

A)

5. Pemure KBaJIpaTUYHOEC HEPABECHCTBO:

3  8) xX*+9x+20=0 Nx?-5=0



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

6. Pemnre rpadguuecku ypasuenue: X+1=(x-1)

2 Bapuant
1.Pemure JinHeliHOEe YPABHEHHE:
a)x+x—_3+x—+1:2x+5_3x 6)4—6_2X+x= x—X+3
8 4 2 3 2

2.Pemnte cucremMy JIMHEHHBIX HEPABEHCTB:

5X -3¢ 1+ X, 16X 108+ 1o
2{1 o{ 2 3
E—3X1‘c X—5 X—+1¢2x—21
2 2
3.Pemnre cucreMy ypaBHEHUIA:
2X—6 Xx-2
2X +3y =13, 3 5 =2y, 3_1:1,
0) B)yy x 3
oX-y=7 3X_6+——x (Y =2
2 2 =

4.Pemiute KBaJpaTHOEe YPaBHEHHE:

2 oy?2
a)x*=2=0  6)3x" +6x=8x>-9x B)3X 1, -2

8 12
2) X(Xx—=7) N x—4 11X 1
3 3 10
5. Peminte KBaApaTHYHOE HEPABEHCTBO:
a) 2x* = x+4710 6)—3x*+5x+2>0 B)2X* —4x+13¢ 0

6. Pemnre rpapmyecku ypaBHeHHe: 2 =3x—-1.
X

Tema 1.5. @ynkuum: JuHelHas1, o0paTHasi NpoNopuUHoHaAbHOCTh. IlocTpoenue
KBaJAPATHYHOM PYHKIHUU

| Bapuanr.
[Toctpoiite rpaduku muHEHON HYHKIIUU 1 OOpAaTHON MPOMOPIIMOHATILHOCTH (DYHKIIUH:

lLy=3x+4
2.y=%x—1
3.y=5—4x

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



42y —4x =6
1

5}/2;

6.y=—§+2

[Toctpoiite rpaduku KBaApaTUIHON (YHKITHH
1.y=8x%-6x + 1
2.y= X%+ 2x +3
3.y=x*+3x+8
4.y=x*-4x + 4
Il Bapuanr.

[ToctpoiiTe rpaduky TuHEHHON QyHKIMH 1 OOpaTHON MPOTOPLHUOHATBHOCTH

byHKITUH
1.3x + 4y =
) 3
.y—zx
3y=; ,
4y=4+;
5.y=4x -5
6.y =3 -
Ly = 37X

[ToctpoiiTe rpaduky KBaApaTHIHON (HYHKIINU
1. y=x*—4x+3.

2. y=x*—6x+5.

3.y=—5x°+3x +2.

4. y=x(1—X).



Kounrtpousnsblii cpe3 Ne 1 3a nepBbIii cemecTp
1 BapuanT

1. Beruucnute: a) cos 780°;

0) sin 13—ﬂ;
6

. T
B)Sina,ecmucoso= —— U 7<a&<—,;
13 2

a
r)cos —,ecm COS . =0,28ul <a<m;

sin 75° +sin 45°
sin285°

T
e) 16 COs X c0S 2X €0S 4x c0s 8x, ecnu x = E X

sin“a cos’ a
cosa  sina

2. YrupocTuts Bepaxkenue: a) c0s (o — ) — cos (a + B);
6) sin 915°cos B — sin P sin 645°;

. 1
,ecimu SINa —COS ZE.

B) %sin (540° + B) sin (B + 810°);

r) sin 3o €0s 2a + sin 2a €os 3o —C0S (21 — a);
sin(—a) + cos(z + )

)

1+2 cos(;[ - aj cos(—a)
1-cos2a
sin 2«
k) 4 sin 10° cos 50° cos 40°.
3. PemuTthb ypaBHeHue: a) COS (7 + X) = sin % ;

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

l-sina cosa

4. JlokaszaTh TOXKJICCTBO: a)

1
06)cosda+1= Esin 4a (ctg o —tg a);

1-2co0s’ a
B) — =t a—ctg « .
SIN ¢ COS&x
2 BapuaHT
1. Berurciuts: a) Sin 780°;
137
0) cos —;
6
] 3z
B)COS o, ecnmu SINoL=—— U T <O <——;
5 2
3

r) Sin 2a., ecnu Sin oL = " Un<o<—;

2



sin 70° +5sin 20°
c0s205°

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

4sin 2a +5c0s2a
,ecomcClgo = —.

X -
2sin 2a —3c0S 2 3
2. Yrpoctuts Beipaxkenue: a) Sin (o + ) + sin (o — PB);
6) sin 605°cos B + sin B sin 835°;

B) %sin (405° + B) cos (B + 765°);

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

sin(?+a}+sin(27z+a)
A 2¢0s(— a)sin(~a) +1
sin2a
&) —
1+ cos2a

k) 4 sin 15° cos 15° sin 100°.

3
0) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_ 1+cosa
l1-cosa  sina
0) (tg o + ctg o)(1 — cos 4a) = 4 sin 2a;
1

B) —
tg a+cClg

. Vs
3. Pemuth ypaBHeH#He: a) Sin (7 + X) = COS (— —) ;

4. Jloka3aTh TOXIIECTBO: )

=SinxCoScx .

KonTtpoubHblii cpe3 Ne 2 3a nepBblii cemecTp
1 BapuanT

1 Uccnenyitre dyrkmmio f(x) = 3x° — 2/sinx| + X>-tgx Ha 4ETHOCTb (HEUETHOCTS).
3
2. lana gynkmus g(x) =sin1,5x + 5cos 2 Haiigure: g(0); g(7n); g(-12m).

3. Haiigure obnacTh onpeneneHus GyHKIUN:
VX-12
x? -1
6) y=log=(6+x—x?)
4. Iloctpoiite rpaduxu GpyHKIMN
a) y=logs(x—2)

1

9 y=(3) +1
B) y=sin(x—%)

a) y=



Il Bapuanr.
1 Uccnenyiite ¢pynakiuio f(x) = 3x|X| — 2sin®x + ctgx Ha YETHOCTh (HEUETHOCTD).

2
2. Jlana ¢pynkuus g(x) = 3sin 3%~ cos 2,5x . Haitnure: g(0); g(-9m); g(8x).

3.Haiinure obnacte onpeneneHus GyHKIUN
5—-X

x2 -2

6)y = log 3(3x* — 5x + 2)

4. IlocTpoiite rpaduku GyHKIMMA

a) y=Ilog,(x+1)

0) y=5*-2

B) y=cos(x+%)

a) y=

KonTtpoJsbHas padora 3a nepBblii ceMecTp

1 BapuanT
Ynpocrure BoIpakeHue

1.(sin x + cosx)* —1

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

sin? x +sin? xcos? x

3 =2 2
SIN™ XCOS™ X
IIpeodpa3yiiTe BoIpakeHue:
1 (a+2 __a 2 ) _\/E—\/E
' V2a V2a+2  a—2a a+2
1 1
c-1 c¢2+cz 1
2. =1 1 c++1
c4+c2  c2+1
3 lg8+1g18
' 21g2+1g3

Pemnre ypaBHenue

1.Vx2+2x+10=2x—-1

2. cos(%+x) +cos(%—x) =1
3.0 2x2—16x—37,5:5\/§

4.logsVx — 5+ logzV2x — 3=1



2 BapHAaHT

Ynpocrure BbIpakeHHue

1.(cos2x +1)tg®x —1

ct [%—xj
1+ ctg?(— x) A2
2. .
tg?(x—xz)  ctg(z + x)
sin® xcos X + cos® xsin X

cos® X
IIpeodGpa3yiiTe BbIpaskeHue:

L (S ) (55

3

11\3 3 3
1 <a2—b2> +2a2+b2
2 3(ab)2—3b+

3
a=b az+b

3
2

3lg2+3lg5
"1g13-1g130
Pemure ypaBHeHue

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

1

162
4-1g(2x —1) =1-Igyx =9

3. px?—6x+0,5—

KonTpousbHblii cpe3 Ne 1 3a BTOpoii cemecTp

| — Bapuant
1.BerauciuTe MpON3BOIHYIO:

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

2.f(x):§+x—22—i

X3

3.f(x) = (8x—10)’
X
4.f(x)= cosg

1

5f(X):m

2.HaiiguTe KOOpIMHATHI TOYEK KacaHusl, B KOTOPHIX KacaTteabHble K rpaduky QyHKIUN y =
2x% + x + 4 uMeroT yriIoBoi K03 (HUIMEHT, paBHbI 1



3.CocraBbTe ypaBHEHHE KacaTenbHON K rpaduky QyHkumu y = 3x2 — 4x — 2 B TOUKE C
abcrmccoit x, = —

4 MatepuanbHas TOUKa JBUKETCS NPAMOJIMHENRHO 10 3akony x(t) = t3 — 27t. Haiinute
YCKOPEHHE TOYKU B MOMEHT BpeMEHU t = 2 C.

5. Haiimure oOmmii Bua epBoOOpa3HBIX sl (PYHKIUH:
1.f(X) =3x+5%x> +6x° -2
2. (x) :iz+33—&
X° X
3.f(x) = (6x-3)°

. T
4.f(x) =sin (Zx - Zj

2

5.f(x)=m

6.BpraucimTe HHTETpAIBI:

1
1.Ix3dx
a

N

P — N o |y

o
(@]
w
N
>

3.0 @+ 2x)dx

Il — Bapuaut

1.Brruncnute mpon3BOIHYIO:

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

2.f(x):f+33—3
X

x2 X8

3.f(x) = (4x-5)°
4.f (x) =sin10x
1

5f(X)=——
(- 2x)

2.Haiigute KoopIuHATHI TOYEK KacaHUsl, B KOTOPBIX KacaTejabHble K TpaduKy QyHKIIUU

y = x? + 2x — 1 UMeIOT yriuoBoit KodpPUIMEHT, PaBHBII 2

3.CocraBbTe ypaBHEHHE KacaTelbHOM K TpaduKky GyHkimu y = 2x2 — 5x + 1 B Touke ¢

adcrccoi x, = 2



4 MaTtepuainbHas TO4YKa ABMKETCS MPAMOIMHENHO 1o 3akony x(t) = 8t% — 2t3. Haiimure
YCKOpEHHE TOYKHA B MOMEHT BpeMeHu t = 1 ¢

5.Haitaure oOmumii Bua mepBooOpa3HbIX A1 QYHKIUH:
1.f(x) =6x+3x>+2x* -9
2.f(X) =%+%—2&
X X
3.f(x) = (4x-13)°
4.1(x) = cos[3x - %]

4

5.f(x)=m

6.BerarciuTe HHTErpaThL:
1
1.J- x°dx
-1

dx

sin? x

2.

3.{ (4 +2x)dx

e e =Y SN

KonTtpousnblii cpe3 Ne 2 3a BTOpoii cemecTp

| — Bapuanr
1.Ctopona mpasuibHOro TtpeyrosipHuka ABC pasHa 2V3 cm. K ero miockoctn IIPOBENICH
nepnenaukyisp AK, pasusliii 4cm. Haiinure paccrostaue ot Touku K no croponst BC.

2. Haiigute mMoNHYIO MOBEPXHOCTh U 00BEM MPABHILHOW TPEYTOJILHOW MPU3MBI, €CJIM CTOpOHA
OCHOBaHHMS paBHA 2v/3CM, a BBICOTa PU3MBI PaBHA 4cm?

3. HaiimuTe MOTHYIO MOBEPXHOCTh U 00BEM NPABUIBHON YETHIPEXYTOJLHOW MHPAMHJIBI, €CITU
CTOpPOHA OCHOBaHUs paBHA 3CM, a BbIcOTa O0KOBOM rpanu 10cm?

4. OceBoe cedyeHHe IWIMHApPA — KBajJpaT, AWAroHaidb KoTtoporo 4 cMm. Halimurte mioimans
MOBEPXHOCTHU IIMIIMHIPA, 00BEM.

5. Pammyc ocHOBaHMs KOHyca paBeH 6 cM, a 0Opa3yroliasi HAKJIOHEHa K TUIOCKOCTH OCHOBAaHHUS
nox yriom 30°. Haiinure:
a) IUIOMIAh CEUYCHUST KOHYCa TUIOCKOCTHIO, MPOXOSIICH Yepe3 1Be 00pa3yroIIre, yrojl MexIy
KoTOpbIMH 60°;
0) oA b OOKOBOM MTOBEPXHOCTH KOHYCA.
B) 00BeM
Il — Bapuanr

1.0tpe3ok AM, paBHblii 12 cMm, meprneHAuKyIsipeH miockoctu TpeyroiabHuka ABC. Haiinure
paccrosinue ot Touku M no npsimoit BC, eciiu AB=AC=20cm, BC=24cm.

2. Haiiiute MONHYIO0 TIOBEPXHOCTh M 00BEM MPABUIBHON TPEYTOJIbHON MPU3MBI, €CIIM CTOPOHA
OCHOBaHUs paBHA §CM, a BBICOTA IIPU3MBI paBHA 6CM?



3. Haligute mosHyr0 MOBEPXHOCTh U OOBEM MPABUIBHOW YETHIPEXYTOJBLHOW MUPAMHUJIBI, €CITH
CTOpOHA OCHOBaHHMS paBHA 2CM, a BEICOTa OOKOBOM rpaHu 8cm?
4. OceBoe ceyeHME LMWIMHApAa — KBajapaT, IJIOLAJAb OCHOBAaHMUS IWIMHApA paBHa 167 M.
Haiigute miomaap moBepXHOCTU MWIMHIPA, 00BEM
5. BeicoTa koHyca paBHa 6 cM, yroJ IIpH BepUIMHE oceBoro ceueHus paseH 120°. Haiinure:

a) IJIOIIAb CEUEHUSI KOHYCa TUIOCKOCTHIO, MPOXOAAIIEH Yepe3 1Be 00pa3yroIiue, yrojl Mexay
KoTopeiMu 30°;

0) rutomiaab 6OKOBOM MOBEPXHOCTH KOHYCA.

B) 00beM

Kpurepun ouennBanus:

OueHky «5» CTyJIeHT NOy4aeT, eCiu:

» 00CTOSTENBHO M C TEOPETUIECKUM O0OOCHOBAHUEM PEIIAST JaHHYIO KOHTPOJIBHYIO
pabory;
» MOXeT 000CHOBATh CBOE PEUICHUE, IPUBECTH HEOOXOIUMBIE IPHUMEPHI;
» TMPaBWIBHO OTBEYACT Ha JIOMOJIHUTEIbHBIC BOITPOCHI MPEIOIaBaTe s, UMEIOIINE IIETbI0
BBISICHUTH CTEIICHb TIOHUMAaHUS CTYJCHTOM JJAaHHOTO MaTepuaia.
OueHKyY «4»CTYICHT MOJTydaeT, CCIIu:

» HenosHO (He MeHee 70% OT MOJIHOT0), HO MPABUJILHO PEILICHO 3a/IaHuE;
» TIpH pelieHrH ObLUTH JOMyIIeHb! 1-2 HecyecTBeHHbIe OUTHOKH, KOTOPBIE OH UCTIPABIISCT
MocJie 3aMeYaHusl penojaBaTes;
» MOXeT 000CHOBATh CBOE PEUICHUE, IPUBECTH HEOOXOIUMBIE IPHUMEPHI;
» TPaBWIBHO OTBEYACT Ha JIOTIOJIHUTEIBLHBIC BOITPOCHI TIPENIOIaBaTEIsl, UMEIOIINE IIEIThI0
BBISICHUTB CTEIIEHb IOHUMAaHUS CTYJEHTOM JAHHOI'O MaTepuaa.
OueHky «3»CTyJIEHT MOJIy4aeT, eCIu:

» HenoyiHo (He MeHee 50% OT MOJIHOT0), HO MPABUIIBHO PEIICHO 3a/[aHNC;

» TIpu penieHuu OblIa JomymieHa | cymecTBeHHas OImoKa;

» 3HACT W MOHMMAET OCHOBHBIC MOJIOKEHHS JJAHHOM TEMbI, HO JIOIYCKACT HETOYHOCTH B
(bopMyJIMPOBKE MOHATHUH;

» W3JIaraet BBITOJHEHHE 331aHUs HEIOCTATOYHO JIOTUYHO U TOCIIEC0BATEIBLHO;

» 3aTpyIHSACTCS IIPU OTBETAX Ha BOIPOCHI MPEIOAaBaTENIS.

OueHKy «2» CTY/IeHT MOoJIy4aeT, ecJIu:
» CTYJIEHT UMEET pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHUS, HE YMEET BBIICISITh TJIABHOE

BTOPOCTENEHHOE, JIOMYCKAET OLIMOKH B ONpE/IeJICHUE MOHATHM, UCKaXaeT UX CMBICII,
OecropsI04HO ¥ HEYBEPEHHO M3JIaracT MaTepuall, He MOXET IPUMEHSTh 3HaHUS JUIs
pelIeHNs MPAKTUYECKUX 3a/a4; 3a [TOJIHOE HE3HAHWE U HEMIOHMMaHUe y4eOHOro
Marepuana Wil 0TKa3 OTBEYaTh.

CocraButenb C.B. Ap3ymansn



MHUHUCTEPCTBO HAYKH U BBICIIEIO OFPA30OBAHMSI POCCUMCKOM ®EJIEPALIMA
®DenepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOE yUpeskAeHHe BbICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHU ®EJIEPAJIbHBIA YHUBEPCUTET»
Isaturopckuii uHcTUTYT (Puanan) CKOY
Koaaenx Ilaturopckoro uncruryra (puauaa) CKOY

YTBEPXKJIAIO

Hupexrop I1aTuropckoro HHCTUTyTa
(pumman) CKOY

T.A. llle63yxoBa
«_» 20 T.

KoMmiekT pa3HOypOBHEBBIX 3a/1a4

110 AU COUIIIINHC Maremartuka

Tema 1.3 Pemienue kBaJipaTUYHBIX YPABHEHUM U CUCTEM
ypaBHEHUH
1 3apanus 1 ypoBHsi

3ananue 1 CkonbKo KOpHEH UMEIOT KBaJIpaTHbIE YPaBHEHUS
1. X —8x+12=0;

5x°+3x+7=0;

X*—6x+9=0.

X2+ 9x=0;

x> —16=0.

oA W

2 3aganus 2 ypoBHs
3ananue 1. Pemmre kBajpaTHble ypaBHEHUS
1. xX*—2x—3=0;
15 -2x —x*=0;
x*+12x + 36 = 0.
x> —7x=0;
4x*-9=0.

a s~ wn

3ananue 2. Pemmre cuCTeMbl ypaBHEHUI

1 {x—y:l,

X2 +y?2=41
2X-3y—xy=4
{3x+ y+3xy=3
x*(x+Yy) =80,
{XZ(ZX—3y)=80.

3 3aganus 3 ypoBHS
3ananue 1. Halinure KopHHM ypaBHEHUN

1. x*-8x?-9=0
2. x2-15x*-16=0



3.(x* =2x-5)* —2(x* =2x-3)-4=0

3aganue 2. Pemure cUCTEMBI ypaBHEHUN

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

5 X*+y=2

Cly2+x=2
Lﬁ_izz,
X+y X-y
i+i:7

3 [X+Y X+y

Tema 2.10 BrimonHeHue ympakHEHWH HA TPUMEHEHHWE H3YyYEHHBIX (GOPMYT K JICKIHSIM
«Dopmynbl ABOMHOrO aprymeHta.@opmyiibl MOJIOBUHHOTO yria», «lIpeobpazoBanue cyMMbl
TPUTOHOMETPHUYECKUX (PYHKINH B MIPOU3BE/ICHUE U MPOU3BENICHHE B CYMMY»

1 3apanus lypoBHs
3aganue 1 YopocTture BeIpakeHUE
sin2a
1.

sina
cos2a + sin*a
cos2a

cosa—sina
25in20%cos20°

T . T
cos? — — sin® —
10 10

akrc b

2 3ajganus 2 ypoBHA
3aganue 1. Beraucnure

4 nT—a . 3
1. 4cos—cos—sin (— — a)
4 2 2

2.

(sina+cosa)?
1+sin2a
1 1

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

3 3aganus 3 ypoBHs
. 5 o
3ananue 1. [TycTs sina = T3 U @ — yron 2 4ersepTH. HaiauTe:
a) sinZa; 0) cos2a; B) tg2a

3aganme 2.JloKaXKUTe TOXKIECCTBO:

1. (sina + cosa)? — sin2a =1
2. 4sinacos2acosa = sinda
3. sinZa-tga = cosZ2atga

Tema 3.4 VccnenoBanue pynkuuit. I[locrpoenue rpapukoB ¢pyHkuil k tekuun «CBoicTBa
(YHKIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, IEPHOAUIHOCTHY.

1 3aganus lypoBHus
3ananue 1



1. Onpenenuts 110 rpagukaM QyHKIMU y = ax? + bx + ¢, yKa3aHHBIX HA PUCYHKaX, 3HAKH
K03 puIHeHTOB &, b, C u quckpumuHanTa D.

1) AY 2)

AY L

-

=
wY
(=
Fh"'
P,
E

3) 4) \ AY Ll

Sh

=Y

3aganue 2.
VYxkaxure rpaduk Bo3pacTaroniei (yHKIHH.

n LI 2) WY l

3) Y 1) K

.h*-r"

3aganue 3.

VYkazaTe MHTEpBaJIbl BO3pacTaHUs (PyHKIMH, TpaUKu KOTOPBIX MPEACTABICHBI HA PUCYHKAaX



2) [T
:.L | ______hJ
_._.'[ — ‘
Lo T T T
HEN AN
Al i
O T A T
HHHHH T
N A A
| I
. i
TR %)
2 3ajganus 2 ypoBHA
3ananue 1
1. Tloctpoiite rpaduk QyHKIUH, €CIIM N3BECTHHI €€ CBOMCTBA!
CBOHCTBO (PyHKIIMH
1. | OGmacTb [—6;6] [—5; 4] [—4; 4] [—5; 3]
OTIpeIeIICHUS
O6J1acTh 3HAUEHHUS [-2;5] [0; 6] [—3; 6] [0; 5]
2. | Touku nepeceyeHHs
rpaduxka:
a) ¢ ocbro OX
A(-4;0) 0(0;0) A(-4;0) A(3:0)
B(-2;0) B(-1;0)
0) ¢ ocero Oy C (2,5;0)
C (0;2,5) D(0;-2) B(0;4,5)
3. | llpomexyTku
3HAKOTIOCTOSTHCTBA:
a)f (x) >0 [—6;—4) [—5;-0) (-4 -1 [-5;3)
(—2; 6] (0; 4] (2,5;4)
0)f(x) <0 (=4;-2) _ (=1;2,5) _
4. | ITpoMexyTKH
a)BO3pacTaHMUsI [-3;1] [-5;—2] [—4; —2] [—3;1]
[4; 6] [0; 4] [1;4]
0)yObIBaHMs [—6; —3] [—2;0] [—2;1] [—5; 3]
[1;4] [1;3]
5. | Toukn MakcumMyma, 1, f(1)=3 2f(=2)=2 |-2f(-2)=2 |1,f(1)=5
MaKCUMyM (yHKITHH




Toukn MUHUMYMA,
MHUHAMYM (QYHKIHA 0, 1, (1) =-
-3, -3,
4,
6. | JIonmoJHUTENBHEIE f(—6) =3 f(=5)=10,5 f(4) =6 f(=5)=3
TOYKH rpaduka f(6)=5 f4)=6

3 3aganus 3 ypoBHs
3amanue | ccnenyiite n moctpoiite rpaguku GpyHKIHIA

1. y=x*+4x?

2. y=x3+x
x+1
3. y—;

Tema 4.3 Crenens ¢ paloHaIbHBIM IIOKa3aTeseM K JeKuuu «KopeHb n-oil cTeneHu, CBOMCTBa

paauKaoB, IPAaBUJIa CPABHEHUS KOPHEID)

1 3apanus lypoBHs
3amanue 1 Beruucioure

1. V16-625
VY32-243
V8-343
10,0001 - 16
VY160 - 625
V24-9

s

N OO A N

2 3aganus 2 ypoBHA
3aganue 1 Haiinnte 3HaueHHE YMCIOBOTO BBIPAXKEHUS

3
\/100000000 \/ 16" \/

2. /1— 4,5 —
/288
s|_2e3 3,17
3. \/ 1024 27

45
4, /3 11+@__

3 3aganus 3 ypoBHS
3ananue 1 Haiinute 3HaueHNE BbIpaXKeHUS

1. Y10 ++v73-Y10-V73
2. Y9—+65-v9+65




3 2
(4+v17)
Vo VY

4. V3-V5-Y3++5

Tema 4.9 IIpeoOpazoBaHue BbIpaXXKEHUN, COAEPKAIIMX CTEIIEHU U JIOTapU(pMBbI K JIEKLIUN
«CreneHp ¢ AeUCTBUTEIIFHBIM MTOKA3aTEIIEM»

1 3apanus lypoBus
3aganue 1 Halimute 3HaueHUE BRIPAKCHUS

36.15°3
1. St
36°
2. 67
) 76,2
3- 492.6
4 (58) 10 . 578
©0,24-10°
5 0,6 104

2 3apanus 2 ypoBHA
3ananue 1 Haiinure 3HaueHUe BhIpaKEHUS

i iy 3
6
L V5

5 4511100448

1 1y 3
—
3. Vo

6V6.5V06
30v6-2

) 4011 . 411
5- 101()

3 3aganus 3 ypoBHHA
3ananue 1: BeluncanuTh 3HaYE€HHUE BBIPAKCHUS:

o)t £
log (3]

log; {90)—log, {18} log, {4} -log (7)

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




Tema 5.9 IIpaBua BeIuMCICHUS TPOU3BOAHBIX K JeKIUU «IIpor3BOAHBIE OCHOBHBIX
3JIEMEHTAPHBIX QYHKIIAN»

1 3apanus lypoBus
3ananue 1 Borancnure npon3BoaHbIE (PYHKIIHIMA

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

2
3. f(X):;+F+7

1 2 4
4, f(X)=—+—+—
) x x* 5

5. f(X)=2Vx+4x°

2 3aganus 2 ypoBHs
3ananue | Berancnure nponsBoaHbie QyHKIHIA

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

2

B)f(x):2>)<(+1
4)f(x):))%;

51f(x)=(x+4)x
6) f(x) = (x+5)(x*-7)

7)f(x)=ﬁ

8)f(x)=)):Ti

3 3aganus 3 ypoBHS
3ananue 1

1) f(Xx)=cos5x



X
2)f(x):33|n§

3)f(x) = (8x +4)°
2

4)f(x)=m

3 1
5)f(X):(3—2X) +m

6) f (x) = 2sin(3x —%)

Tema 5.23 [IpumeHeHre MPOU3BOIHBIX K UCCIIEOBAHUIO (PYHKIIMIA U TOCTPOCHHUIO IPapUKOB K
nexkuuu «OO0IIas cxema uccaenoBaHus QyHKITHI

1 3ananus lypoBHs
3aganue 1. HaiiTi mpoMexXyTKH BO3pacTaHus M yObIBaHUSA (DYyHKITHH

y=x*—2x+3
y=(x-2)* (x + 4)°
y=x-6x+8

y=2-2 X+ 4x%3 - % x*

y=5-6x2-4x*- % X

2 3ajanus 2 ypoBHA

3aganue 1 HaiiTi TOYKH MakCHMyMa ¥ MUHEMYMa (QyHKIIUU

agbrwnE

1. y=x+3/x

2. y=—48/x—x°

3. f(x)=x*—4

4. y= (X2 +3x) [ (x + 4)
5. y=6+ 12x - X’

3 3aganus 3 ypoBHs
3ananue 1 MccnenoBaTh QyHKIHIO U IOCTPOUTD €€ rpaduk

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

Tema 7.3 Pemenue norapuMuyecKux ypaBHEHUN

1 3aganus lypoBus
3amanue 1. Haiitu X , eciu M3BECTHO, YTO

1. logy, x= 4IogO’13—§IogO’127 —2log,, 6
2. logy, x = 2log,, 6 —0,5l0g,,100 +3log,, 3/20

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



3aganue 2 Beraucnurtn
3log, 3—1log, 27
log,3+log,9
3lg4+1g0,5
lg7—-Ilgl4

Iog445+log4:1)>

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

2 3apanus 2 ypoBHA
3anganue 1 Pemmure ypaBHEHUS
1. %logz(x —4) +%l0g2(2x —1) =log,3
2. lg(3x?*+12x+19) — lg(3x + 4)=1
3. log?x+logsVx — 1,5=0
3 3apanus 3 ypoBHA
3ananue 1 Pemnre ypaBHeHUs

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

2. 2x% 4+5"%* = 25le10
3. log,, ,4,5x=2

4. 3x* 4050 =36"%

Tema 7.6 Pemenue nokazareabHbIX HEPABEHCTB

1 3apanus lypoBHsi

3amanue 1. PemuTe HepaBeHCTBA
1. 4572 < 0,25

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

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

4. 327X <27

2 3apanus 2 ypoBHA
3ananue 1 Pemure HEpaBeHCTBa

1. 2% > G)ZX_B

2. ()7 < (B
()7 -@1) -2
4, 3**t2 4 3x-1 <28

3 3apanus 3 ypoBHA
3ananue 1 Pemnre HepaBeHCTBA

1. 4% —2%1_g >
2x—1
2, (g) —10-3*4+3<0



3, (3—16))x—5-6‘x—6<0

Tema 11.2 [Inomaab 60KOBOI ¥ MOTHOM MOBEPXHOCTH MPU3MBI, TapajUieenuneaa, kyoa
K Jekuuu «JIByrpannsie yrisl. [Ipu3ma, ee snementsl. [lapannenenunen. Ky6. Ceuenus
MIPU3MBI»

1 3apanus lypoBHs
3ananue 1 Yemy paBHa IUIOLIab OCHOBAHMS MPABUIBLHOW YETHIPEXYTOJBHON MPHU3MBL,

€CJIM CTOPOHA OCHOBaHUS paBHA ScM?
3ananue 2 UeMy paBHA HOIHAS IIOBEPXHOCTH Kyba eCli IJIOMAa b OCHOBAHUS paBHa 4 cM?
3aganue 3 Haiiaute NOJHYIO MOBEPXHOCTh NPABUIBHOW TPEYTOJIbHOM IPHU3MBI, €CIIH

CTOPOHA OCHOBAHHS paBHA 2v/3CM, a BEICOTA IIPH3MEI paBHA 4cM?

2 3apanus 2 ypoBHA
3aganue 1 Haiinure noaHy0 NOBEPXHOCTh MPABUIIBHON YETHIPEXYTOJIbHON MUPAMU/IBI, €CIIH
CTOpOHA OCHOBaHHMS paBHA 3CM, a BbIcOTa 00KOBO# rpanu 10cm?
3amanue 2 B npsaMoyroibHOM napaijiesienuneie CTOPOHbBI OCHOBAHUS paBHBI 12 cM U 5 cM.
JluaroHnans mapajienenunenaa o0pa3dyeT ¢ IUIOCKOCThIO OCHOBaHUsA yroia B 45°. Hailigute
00KOBOE pedpo mapauieNnenumeaa

3 3aganus 3 ypoBHS

3amanue 1.OcHOBaHUE NPSIMON MPU3MbI — TPEYTOJIBHUK CO CTOPOHAMU 5 CM U 3 CM U yTJIOM B
120° mexnay HumMu. Hambonbimas w3 miomianeid OOKOBBIX rpaHed paBHa 35 cm2. Haiigurte
TJI01a]Tb OOKOBOM MOBEPXHOCTU MPU3MBI.

3amanve 2 CTOPOHBI OCHOBAHUS MPSIMOTO Mapauielienure a paBHel 8 ¢cM u 15 cM 1 00pasyroT
yrodi B 60°. MeHblIias U3 II0IIaie AuaroHalibHbIX ceueHuit paBHa 130 cm2. HaliguTe mmoniaas
TTOBEPXHOCTH TapaljIe/IeuIIe/a.

Tema 11.4 [Inomans OOKOBOM M MOJHOM MOBEPXHOCTU mMUpaMuiabl K jekiuu «l[lupamuna.
[IpaBunbHas nupamua. Yceuennas nupamuaa. Terpadap CeueHus mupaMuIbh

1 3apanus lypoBus
3aganue 1

1. Ckombko rpaHed, OOKOBBIX pebep y M- yroJpHOW NHpPaMHUIbI?

2. Kakoe HaumMeEHbIIEE YMCIO TpaHEHd MOXKET HMMETh mNupamMuaa?

3. Bricota nupamuabl paBHa 3 cM. UYemy paBHO paccTOSIHME OT

BEpUIMHBI THUPAMHUABl /10 IUIOCKOCTH OCHOBAHHUS ?

4. bokoBeie pebpa TpeyroiapbHOW mupaMuabsl 7cM, 12cm, Scm. OmHO W3 HEX
MEePNEHANKYJSIPHO K TUIOCKOCTH OCHOBaHHMSA. Yemy paBHAa BBICOTA MHPAMUJIBL.

2 3aganus 2 ypoBHS
3ananue 1 Jlana mpaBWwibHasi 4YETBIPEXYToJibHAs MHUpaMuJa CO CTOPOHOM OCHOBAHHUS 2
CM W BBICOTOH OOKOBOW Tpanm 6 cMm. Haiigure momans OOKOBOW MOBEPXHOCTH
nupamMuabl
3aganue 2. BoicoTa 1TpaBUIBHOM 4YETHIPEXYTOJbHOM MHUpPaMUIbl 7CM, CTOPOHA

ocHoBanus 8cMm. Omnpenenure OOKOBOE PeOPO.

3 3aganus 3 ypoBHs



3aganue 1 BeruucianTe nojaHyro NOBEPXHOCTh MPABUIIBHOM YETHIPEXYTOJIBHON YCEUEHHOM
MUPaMUJIbI CO CTOPOHAMU OCHOBaHUS 7 U 9 cm, a 00KOBOE peOpOo HAKJIOHEHO K
IIOCKOCTH OcHOBaHms oz yriom 30°.

1. 3apanue 2 OcHOBaHUEM MUPAMUBI CIIY>KUT IPSIMOYTOJIBHUK, JUTMHA CTOPOHBI KOTOPOT'O

paBHa /5 cm, a nvHA ero nuaroHany 24 cy. Haiiaure noiaHyro NOBEPXHOCTh MUPAMMUIBI,
eCIIM KaXJi0e ee GOKOBOE PebpO HAKIOHEHO K OCHOBAHHIO IIHPAMH/IBI 10 yriom 45°,

Tema 11.11 O6bem nmmmHapa K nekuun «umuaap u ero snementsl. CeueHus
ATUHAPA

1 3apanus lypoBHus
3ananue 1 HaiiTi moiaHyio MOBEpXHOCTh HWJIMHIPA, Y KOTOPOTO AuaMeTp ocHoBaHus 20,6
cMm u BeIcoTa 30,5 cMm
3ananue 2 OceBbIM CeUeHUEM LIUITUH/IPA SIBISIETCA KBaApaT, CTOPOHA KOTOPOTO
paBHa 7 MM. Berarcnure momaabs 60KOBOM MOBEPXHOCTH IUIHHIPA.
3apanue 3 Paguyc ocHOBaHMSI LIWJIMH]IpA paBeH 2M, BbicoTa 3M. HaliTu auaronanb
OCEBOT'0 CEYECHUSI.
3ananue 4 JlnvHa OKpy>KHOCTH OCHOBaHMSI LWIMHIpa paBHa 1. [Tnomane 60koBo#
MOBEPXHOCTHU paBHa 2. HaliuTe BbICOTY IMIUH/pA.

2 3ananus 2 ypoBHA

3aganue 1 JluaroHanb 0ceBOro ceUeHUs LIIMHIpa paBHa 48. YTon Mexy 3Ton
TUAroHaJIbI0 U 00pa3yroIieii paBeH 30°. Haiigure paauyc UMIuHIpa.2

3aganue 2 JInmHA OKpPY>XKHOCTH OCHOBaHHS IMIWMHApa paBHa 1. Ilmomaas OGoxoBoO
MOBEPXHOCTHU paBHa 2. HaliguTe BBICOTY LIMIIMHAPA.

3aganue 3 JluaroHasib 0CEBOT0 CEUEHHUs UMIMHAPA HAKIOHEHA K MIOCKOCTH OCHOBAHMS
nox yriioM 60° u paBHa 20 cm. Haiinute o0bem munHapa

3 3aganus 3 ypoBHs

3aganue 1 CBunoBas TpyOa (TuioTHOCTh cBUHIA 11,4 F/CMS) C TOJILIMHOW CTEHOK 4 MM
umeeT BHyTpeHHui quametp 13 mm. KakoBa macca TpyOsl, eciu ee [uiiHa paBHa 25 m?

3ananue 2 Kakoe koianuecTBO HETH (B TOHHAX) BMEIAET LIMJIMHAPUYECKas LIUCTEpHA
nuamertpa 18 M u BbICOTOM 7 M, eciu MII0THOCTh HeTu paBHa 0,85 r/ cM>?

3ananue 3 Ha ckitag B MacTepCKOM 1O MOLIMBY OJIEXKbI TOCTYIHII PYJIOH IPAIIOBOM
TKaHu B Gpopme mumuHapa. [Ipu TpancnopTupoBke ObUT yTEPSH TOBAPHBIM SAPIIBIK

C yKa3aHHMEM JUIMHBI TKaHH B pyJioHe. HeoOxoaumMo onpenenuTs JUIMHY TKaHU B PYJIOHE.
[TpousBenn HEOOXOAUMBIC U3MEPEHHS, OTIPEICITUIIN BHICOTY M TuameTp pyioHa: 90cMm u
30cMm, TonmuHa TKaHU 0,2CM.



1. Kpurtepuu oueHUBaHUS:

OneHka «OTJIIMYHO» BBICTABIIAETCS CTYIAEHTY

3a 100% npaBUIIbHBIX OTBETOB;

O1eHKa «XOpOIIO» BBICTABIISIETCS CTYJICHTY

3a 75 - 99% npaBUIbHBIX OTBETOB;

OrueHKa «yI0BIETBOPUTEIHHOY BBICTABISIETCS CTYICHTY
3a 50 - 75% npaBUJIbHBIX OTBETOB;

O1ieHKa «HEYAOBIETBOPUTEIHHOY BBICTABISICTCSA CTYICHTY
3a MmeHee 50% npaBUIIBHBIX OTBETOB.

CocraBurenb C.B. Ap3ymansH



MHUHUCTEPCTBO HAYKH U BBICIIEIO OFPA30OBAHMSI POCCUMCKOM ®EJIEPALIMA
®DenepanbHOe TOCyIapCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUpesk/eHne BhICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHU ®EJIEPAJIbHBIA YHUBEPCUTET»
Isaturopckuii uHcTUTYT (Puanan) CKOY
Koaaenx Ilsaturopckoro uncruryra (puauaa) CKOY

YTBEPXJALIO

Hupekrop IIsaturopckoro nucTUTYTa
(punuan) CKOY

T.A. Ille63yxoBa

« » 20 T

Tembl pepepaToB

IO JUCHUIIIIHNHEC Marematuka

Tema 1.1 Llenble u panroHansHble uynchna. JelictBuTenbHble yncna. [leficTBus Ha
palMOHANIbHBIMU YHCIAMHU.

Jlenenne MHOro4sieHOB ¢ ocTatkoM. Anroput™ EBkina
[TpubnmxeHHOe 3HaUeHNE BETMUUHBI U TIOTPEITHOCTH TPUOITKEHU I
AOcCon0THAs TOTPEITHOCTh U3MEPEHUS

OTHOCUTENBHAS OTPEITHOCTh U3MEPEHUS

el iN S

Tema 2.2 OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA

1. TIpeoGpa3oBaHuE CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUH Yepe3 TAHT€HC MOJIOBUHHOTO
apryMeHTa

2. TlpeoOpa3oBanue BeipaxkeHus acost+bsint k Bumy Asin(t+a)

3. TlpeobpazoBaHne CyMMBbI TPHTOHOMETPUUYECKUX (DYHKIIMI Yepe3 TAHTCHC TOJIOBUHHOTO
apryMeHTa

Tema 3.1 O6nacTh onpeneneHrs 1 MHOKECTBO 3HAUCHUH: Tpaduk GyHKIIUU, TOCTPOSHUE
rpadukoB pyHKINM

1. Tlpumeps! QyHKIMOHAIBHBIX 3aBUCHMOCTEH B pealibHBIX MPOLIECCaX U SIBICHUAX
2. OO6nacTp onpeaeneHns oOpaTHON QyHKIUN
3. Oo6nacTh 3HaUeHUs1 0OpaTHON (YHKITHH

Tema 3.4 VccnenoBanue ¢pynkmwmii. [loctpoenne rpadgukoB ¢pyHKIUN
1. Ob6patabie QyHKIIH
2. T'padux oOpatHOM QyHKIINN
3. Hccnenosanue pyHKuIMi
Tema 3.9 O6paTHbIe TPUTOHOMETPUYECKUE (PYHKIIUU
1. TIpeoOpa3oBaHue BBIpAKEHHUNA, COAECPIKAINX 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH

2. CaoiictBa u rpaduku QyHKIUN Y = arcSinx,y = arccosx
3. CsaoticTBa u TpaduKku PyHKIUH Yy = arctgx,y = arcctgx

Tema 6.1 Onpenenenue neppooOpazHoit. Tpu mpaBuiia HaX0XIEHUS IEPBOOOPA3HBIX.

1. Onpenenenue nepBooOpa3HOIt
2. Tpu npaBuIa HAXOKICHHS IEPBOOOPAZHBIX
3. BbIuncieHne onpeaeieHHOro HHTerpana



Tema 6.3 Unterpan. Teopema Hrrtotona-Jleitonuiia

1. ®opmyna HetoTona-JleitOnuma
2. Brpruucnenue myTu, NpOHAEHHOTO TOYKOM
3. JnuHa nyru miockoi KpuBoin

Tema 6.4 [IpumeHeHne MHTETpaja K BEIYUCICHUIO (U3MUECKUX BEJIMYUH U TUTOLIAACH

1. Boruncnenue paboThI CUIIBI
2. Berraucnenue paboThl, MPOU3BOANMON TIPU TIOJHITHU TPY3a

3. BrolunciaeHnune cuiabl JaBI€HUS XKUIKOCTH

Tema 12.1 OcHOBHBIE OHATHS U onpeesieHus. Cl0XKeHNe U BBIYUTaHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIIO

1. OcHOBHBIE TOHATHS U ONPEEIICHUS
2. Jlmuna BekTopa. PaccTosHue Mexmy IByMsl TOUKaMu
3. VYrisl, o0pa3yeMble BEKTOPOM C OCSIMH KOOPJIUHAT

Tema 12.2 IIpsimoyronpHas cucreMa KOopAMHAT. PaznokeHue BeKTopa Mo KOOPAMHATHBIM OCSAM
1. TlpeoOpa3oBaHue MPsIMOYTOIBHBIX KOOPAWHAT
2. PaznoxxeHue BeKTOpa 10 KOOPAMHATHBIM OCSIM
3. TlonsipHble KOOPAUHATHI
Tema 12.3 /lelicTBusI ¢ BEKTOpaMH, 3aJJaHHBIMH KOOpANHATAMU
1. JleneHue oTpe3ka B JaHHOM OTHOLICHUU
2. YpaBHEHHUE NMPSMOM, TPOXOIAIICH Yepe3 IBe JaHHbIE TOUKH
3. Ilepecedyenune nByX NpsSMBIX
Tema 12.4 CkansipHoe IPOU3BENECHUE IBYX BEKTOPOB
1. VYcnoBue nepneHANKyISIPHOCTH ABYX MPSIMBIX
2. YcroBue mapayuieIbHOCTH ABYX MPSIMBIX
3. CkanspHOe Npou3Be/IeHHE ABYX BEKTOPOB

Tema 12.5 YpaBHeHHE OKPYKHOCTH, CHEPHI, TUIOCKOCTH. BekTopHOE ypaBHEHHE IPIMOI 1
TUIOCKOCTH

1. YpaBHeHue npsmoit
2. YpaBHEHHUE TIJIOCKOCTH
3. BekTopHoe 3a1aHue MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE

Kpurepuu oueHuBaHu:

Ne  |Kpurepuu ouenuBanus |[«5» «» «3» «2»
/T
1 O6bém  BeIMONHEHHOM | Tema Tema packpeita |Tema yactuuno |Tema He
paboThI MOJTHOCTBIO Ha 75 - 99% packpbITa Ha packpbITa
0
packpbita 100% 50 - 75%
2 Jlornueckas + Hesnauurensno |Hapyiena OtcyrcTBYyeT
MMoCJaCA0BaTCIbHOCTE U HapylIeHa
CBS3aHHOCTh
MaTepuasia




TTonHOTa M3NMOXKEHUS +

COJICpKAHUS

He Briepxana

He Briaepxana

He Boiaep:xana

CoxpaHeHne OCHOBHOM |+

UJieu Yepe3 Bech
pedepar

HapyleHO

OtcyTcTBYET

Hcnonb3oBanue
JOIIOTHUTEIILHON
JAUTEepaTypsl (pu

[IOCTAHOBKE I10100HOI

3a/1a4n)

He nocratouno

He
UCIIOJIB3YETCS

Odopmnenue

Hamuue
OTKJIOHEHUH

Hamuuue
OTKJIOHECHUN

OTBETHI HA
JIOTIOJIHUTEIIHLHBIE
BOIIPOCHI IO TEME

pedepata

YactuaHoe

OTcyTCTBYIOT

CocTaBUTED

C.B. ApsymansH




MUWHUCTEPCTBO HAYKH U BHICIIEI'O OBPA30OBAHUSA POCCUMCKOM ®EJEPAIIUN
denepajbHOE rOCYIapCTBEHHOE AaBTOHOMHOE 06Pa30BaTe/IbHOE YUPeKIeHHEe BLICIIEr0 00pa3oBaHusI
«CEBEPO-KABKA3CKHU ®EJIEPAJIbHBIA YHUBEPCUTET»
IsaTuropckuii uHCcTUTYT (Puamnan) CKOY
Koanemxk Ilssturopckoro nneruryra (puaunan) CKOY

YTBEPXIAIO

Hupektop [19THTOPCKOTr0 MHCTUTYTA
(punmman) CKOY

T.A. llle63yxoBa
«_» 20 T.

TeMbl NMHAUBUAYAJIBHBIX IIPOCKTOB
110 AUCHOUIIIIMHC MaremaTtuka

Petienue nmokaszaTesbHBIX HEPABEHCTB

Pemenune npocTemmx TpPUrOHOMETPUIECKUX YPAaBHEHUN

[IpousBogHas cTeneHu.

Pemrenue noka3zarenbHbIX ypaBHEHUN

Pemenue npocTenmmx TPUrOoHOMETPUIECKUX HEPABEHCTB

[IpousBonHast KOpHSI.

[IpeoOpazoBanue rpadukoB QPyHKITUH

DKOJIOTUS U MaTEMATHUKA.

DneMeHTHl UCTOpU3Ma B ((OPMUPOBAHUH U OTIPEICIICHUN MaTeMaTHUECKON

TEPMUHOJIOTHH.

10.D51eMeHTHI ICUXOJIOTUY B MATEMATHKE

11.Pemenure cucTteM JMHEHHBIX YPaBHEHUH C MOMOLIBIO ONIPeAeIuTENeH

12.Pemenue cuctem ypaBHeHu MetoioM Kpamepa, metonom ["aycca,
MaTPUYHBIM CIIOCOOOM.

13. CBoeobOpa3ue TOMOJOTHIECKUX MOJIeNIeH B TEOPUH U MMPAKTHKE

14.CBsi3p MaTEMAaTHKU U XUMHUH B IIPUPOTHBIX MHOTOTPaHHUKAX -KPUCTAIITIaX

15. CummeTpusi MHOTOTPAHHUKOB M CBOMCTBA KPUCTAILIIOB

16. Ilcuxonorus u reoMeTpus

17. IlymikuH B 3epKajie MaTeMaTUKU

18.[IpumeneHne MPOM3BOAHON K NCCIICIOBAHUIO (DYHKITHIA

19.Cnoco6s! perieHus: HeCTaHAAPTHBIX TPUTOHOMETPUUECKUX YpaBHEHUN

20. CrapuHHas pyccKas CUCTeMa Mep

21. CrapuHHBIE €IMHUIIBI JUTMHBI B TIOCJOBHIIAX U IIOTOBOPKAX

22. CTapuHHBIC 33/1a9H Ha IPOOH

23.CriocoObl pelieHus CUCTEM JIMHEHHBIX YpaBHEHUN

24. TanHCTBEHHAs YHEPreTUKA MUPAMU]]

25.ITpumMeHeHre MaTeMaTUUECKOr0 anmnapara JJis peleHus 3aj1a4 no Qpusuke

26. [Ipu3naku mogo0us TPEyroJbHIUKOB

27. Ilpumenenue rpadu4ecKuX METOI0OB PU PEILICHUU TEKCTOBBIX 3a/1a4

28. Ilponopuuu. 3HaueHHe 30JI0TOTO CEYEHUS ISl IPUPOJIbl, APXUTEKTYPBI,

©CoNoakrwdE



HCKYyCCTBa

29. IIporeHTHI 1 KpeauT

30. Paccrosinre Mexay 3amMedaTeIbHBIMUA TOYKaMHU B TPEYTOJIBHUKE

31. CuMmeTpust - OCHOBOIIOJIATAIONIUM MPUHITUIT YCTPOUCTBA MUpa

32. CriocoObl perieHus 3a7a4 Ha IBUKEHUE Tell

33. TaliHbI 30J10TOr0 CEYECHUS

34. Cdepa u map

35. CosBesaus u Mudbl. CeKpeThl 3B€3JHOTO Heba

36. CnyyailiHble BEIMYMHBI BOKPYT HAC M UX YUCJIOBBIC XapaKTEPHUCTHKHU

1. Kpurepum oueHnBaHus:

Ouyenxa « Omau4Hoy.

— paboTa HOCHUT MPAKTHYCCKUH  XapakTep, COJCPKUT TIPaMOTHO
U3JI0KEHHYTO TEOPETUIECKYIO 0azy, XapaKTepHU3yeTCs JIOTUYIHBIM,
MOCJIeIOBATEILHBIM H3JI0KEHHUEM MaTepuaja ¢ COOTBETCTBYIOIIMMHU BHIBOJAMH U
000CHOBAaHHBIMH TPEITIOKCHUSIMHU;

— TIpH 3ammTe paboThl 00YyUaIONMIUNCS MOKA3bIBACT JOCTATOYHO TITyOOKHE
3HAHHS BOTIPOCOB TEMBI, CBOOOHO OTIEPUPYET TaHHBIMU UCCIIETOBAHUSIMU, BHOCUT
000CHOBaHHBIC TPEIOKEHUS, BO BpeMs BBICTYIUICHHS HCIIOJIB3YeT HATrJISIHBIC
mocooust (TabauIbl, CXeMbl, TpaduKu, SJIEKTPOHHBIC NPE3CHTAIIMU W T.1.) WIH
pa3IaTOYHBIA MaTepHal, JETKO OTBEUAET Ha TTOCTABJICHHBIC BOIIPOCHI.

Oyenka «Xopoutoy:

— HOCHUT TMPaKTHYECKUI XapakTep, COACPKUT TPAMOTHO H3JIOKEHHYIO
TEOPETUYECKYl0 0a3y, XapakKTepu3yeTcs MOCJIeI0BaTENbHbIM  U3JI0KEHUEM
Marepuasa C COOTBETCTBYIOIIMMH BBIBOJIaMHM, OJIHAKO C HE  BIIOJHE
000CHOBaHHBIMU NPETIOKEHUSIMU;

— mpu 3amure OoOy4YaloIIMKCA TOKa3blBa€T 3HAHMUS BOIMPOCOB TEMBI,
ONEepUpPYEeT JAaHHBIMU MCCIEIOBAaHUSA, BHOCUT TIPEIJIOKEHUS, BO BpeMs
BBICTYIUICHUS HCIIONB3YET HAarisiaHble MocoOust (TaOmuibl, cXeMbl, rpaduki,
AJICKTPOHHBIE TPE3CHTAIlMU W T.J.) WM pPa3JaTOYHBIN MaTepuan, 0e3 0COOBIX
3aTpyJIHEHUI OTBEYAET HA MMOCTABIIEHHBIE BOMIPOCHI.

Oyenka «Yooenemeopumenvnoy:

— HOCHUT TPAKTUYCCKUH XapakTep, COJEPKUT TEOPETUUYECKyo 0a3y,
O0asupyercss Ha MPAKTHYCCKOM MaTepHalie, HO OTINYACTCS IOBEPXHOCTHBIM
aHAIM30M WM HEIOCTAaTOYHO KPHUTHUYECKHUM pa3dopoM, B HEW MPOCMATPUBACTCS
HEMOCIIE0BATEIHLHOCTh M3JI0KEHUSI MaTepualia, MpeACcTaBlIeHbl HeOOOCHOBAHHBIE
MIPEITIOKEHUS;

—  HMEIOTCS 3aMEUaHMs 10 COJICPKAHUIO PaObOTHI U 0(YOPMIICHHIO;

— Tpu 3anmre OOyYaroIIUHCS TPOSBISET HEYBEPEHHOCTh, IOKA3BIBAET
cmaboe 3HaHWE BOMPOCOB TEMbBI, HE JIa€T TMOJHOTO, apI'YMEHTHPOBAHHOTO OTBETA
Ha 3aJJaHHbIC BOTIPOCHI.



Oyenka «Heyooenemseopumenvroy:

— HWHAUBHUAYAJIbHBIN MIPOEKT HE 3aBEPIIICH;
— K 3aIIuTe 00yJaroIIMiics He JOMyCKaeTC .

CocraButenb C.B. Ap3ymansix




MHUHUCTEPCTBO HAYKH U BBICIIEIO OFPA30OBAHMSI POCCUMCKOM ®EJIEPALIMA
®DenepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOE yUpeskAeHHe BbICIIero 00pa3oBaHust
«CEBEPO-KABKA3CKHU ®EJIEPAJIbHBIA YHUBEPCUTET»
IsaTuropckuii uHeTuTyT (Puimman) CKOY
Koaaenx Ilsaturopckoro uncruryra (puauaa) CKOY

YTBEPXIAIO

Hupektop [I9TUrOPCKOTO HHCTUTYTA
(punmman) CKOY

T.A. llle63yxoBa

«_ » 20 r.

@doHI TECTOBBLIX 3a/IaHUN

10 JUCHUITJITUHEC MaremaTuka

TecTsl AJ1s1 NPOBEPKH OCTATOYHBIX 3HAHUMN

Bapuanr-1

2
1.Haiinute 3nauenue Beipaxkenus 10 - (%j -12 %

1) -2;

2) 5;

3)1,5;

4) 8

2.YeMy paBHO BeIpakeHHe Sin’ « -1
1) cos® a;

2)—sin * a;

3)-cos’ a;

4)tg o .

3. Pemmte ypaBuenue X —3X—4 =0. B oTBeTe ykaxuTe GONBIIMIA U3 KOpHEH
1) 3;

2) 4,

3) -5;

4)-1



4. Haiimute 3Ha4Y€HUS BBIPAKEHUS 3/216-125
1) 30;
2) 25;
3) 81,

4) 8.

2

1 2
5. IlpencraBbTe BBIPAKEHUE a° * @° B BUJIC CTEIICHU C OCHOBAHHUEM a
a?;

2) a;

3L

a

4)a’

6. Perute TpUroHOMETpHYECKOE ypaBHeHue Sin X =1

1) %+2Hn,nez;

2) I+IIn,ne Z;

3) —37H+Hn,neZ;

4) %+2Hn,nez

7. UeMy paBHa AMAaroHajab NPSAMOYTOJIBHOTO MapajuieienuIiea, €Cau ero N3MEpEeHus paBHbl 3,
11, 5?

1) J47;
2) V137 ;
3) V/88;
4) /155

8. Uemy paBeH 00beM MPaBUIIbHON YETHIPEXYTOIBHON MPU3MBI, €CIIH CTOPOHA OCHOBAHUS paBHA
4cm, a BeIcoTa OOKOBOM I'paHu 8CM.
1) 156;

2) 38;



3) 144;

4) 128.

9. YUemy pasHa npoussoanas gpynkmun f (X) = x* +5x° +1
1) 4x° +15x7;

2) 3x% +15x;

3) x* +15x?;

4) 12x% +8x°.

10. Pemure ypaBHEHHME: JXx+4=4

1) 4

2) 3;

3) 12;

4) 3.

11. Ha kiieryaroii Oymare ¢ pasmepom kietku 1X1 n3o0pak€H mapaienorpaMmm.

Hatigure ero miomansb.

1) 16;
2) 32;
3) 14,
4)9
T T T T T
NN a
M \'h |
NN .
. \_\ \\ |
ANEEAN
. AN N
| N
X+2
12. Pemiute ypaBHenne 3 =9
1) 0;
2) 3;
3) 1;

4)3



13. Pemmte ypasaenue log, (x—3) =1
1) -4;

2) 2;

3) 3;

4) 6

14. HalinuTe 3Hau€HUs BbIpAXKEHUS %
1) 4;

2) 8;

3) 2;

4)1

15. Haitnute 3HaYeHHS BBIPAKECHUS 2 log, 10

1) 10;

2) 4,

3) 8;

4)0

Bapuanr-2

2
1.Halinute 3HaueHue BoipakeHus 12 - [%) -5 %

1) -4;

1
2) -,
)3

3)1,6;

4)0

2.YeMy paBHO BeIpakeHHe c0S” o -1
1)sin o ;

2)ig o

3)-cos’ a ;

4)-sin’ a;



3. Penmre ypaBHenne X° —3x —10=0. B oTBeTe ykakuTe GONBINMIT M3 KOPHEH
N,

2) -8;

3) -10;

4)5

4. HaiinuTe 3Ha4€HUs BbIPAXKCHUS W

1) 0,3;

2) 0,03;

3) 0,027,

4) 3.

1 6
5. HpC,Z[CTaBLTe BBIPAKCHUC a S.a%8B BUJC CTCIICHN C OCHOBAHHWEM a

1) a™;
7
2) a®;

3) 1

a

4) q°

6. Pemite TpuronomMerpuyeckoe ypasHenue cosx =0
1) %+2Hn,nez;
2) I1+2lIn,neZ;

3) %+Hn,neZ;

4) %Jrl—ln,nez

7. Uemy paBHa IUaroHab MPSMOYTOJLHOIO apaIeIICUIea eCIu ero u3MepeHus paBHa 2, 4,
5cm.?

1) 40;

2) 11;

3) V/32;



4 Va5

8. Uemy paBeH 00beM MPaBUIbHON YETHIPEXYTOIBHON MPU3MBI, €CJIM CTOPOHA OCHOBAHUS PaBHA
6 cM, a BbICOTa OOKOBOM T'paHu 5 CM.

1) 180;

2) 381;

3) 122;

4) 197.

9. Yemy pasna npousogHas pynkmun T (X) = x° +2x° + 4
1) x*+x;

2) 3x? +10x*;

3) x* +4x3;

4) 24x® +18x2.

10. Pemure ypaBHEHUE: Jx+5=2

1) 3;

2) 2;

3) 4;

4) -1.

11. Haiiaure miomaas npsMOyTroJIbHOTO TPEYTONIbHUKA, €CITH €ro KaTeThl PaBHEI §, 6 CM
1) 14;

2) 25;

3) 24;

4) 13

X+3

12. Pemmte ypaBHenue 2 =8
1) 1;

2) -2;

3) 0;

4)3



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

1

4) =

) 2

14. HalimuTe 3Hau€HUs BbIpAXKEHUS

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

o | 2
15. Haiiaure 3HaueHNs BRIpaKeHHs 3 %%

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

Bapuanr-3

3 2
1.Haiinute 3HaueHe BhIpAXEHUs § - (%) -4. (%j

1) -3;

2) 1;

3) 4,

4)0

2.Uemy paBHO BhIpaxkeHHe 2-c0S° « - sin’ o ;
D1

2) 2;

3) 0;

4) -1;

3. Pemmte ypaBuenue X° +14x+49=0.



1) 8;
2) -1,
3) -4,
4)1
4. HaiinuTe 3Ha4Y€HUS BBIPAXKEHUS m
1) 0,3;
2) 0,03;
3) 0,027,
4) 2.
T2
5. IlpencraBbTe BoIpakeHUe a3 : a® B BUJE CTENIEHU C OCHOBAHUEM a

5

1) a8;
2) a*;

3) 1

a

7

4) a?

6. Pemmre TpuroHOMeTpHYecKoe ypaBHEHUE cosx =1
1) i +IIn,ne Z,

6
2) 2IIn,n e Z;

3) %+Hn,nez;

4) %+2Hn,neZ

7. Uemy paBeH 00beM MPSMOYTOJILHOTO NapajlieNienuea, eCiy ero M3MepeHus paBHa 2, 5, 6
cM.?

1) 48 cn®;
2) 33cem’;
3) 60 cu®;

4) 56 ca®



8. Uemy paBHa quaroHaib Kyba ecium ero pedpo paBHo 3 cm?

1) 24/3;
2)345;

3) 12;
4)3./3.

9. Yemy pasHa npousBogHas Gpyakmun T (X) = 3x* + 4x
1) 6x+4;

2) X? +2x;

3) x+x°;

4) 4x+8x°.

10. Pemnre ypaBHEHHME: Jx—4=1
1)1,

2) 5;

3)7;

4) 10.

11. Yemy paBHa 1uioias IpsIMOYTOJIbHOIO TPEYTOJIbHUKA C KaTeTaMu 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. Pemnte ypaBuenue log, (x—1) =1

1) 5;



2) 8;
3) 10;
4)6

14. HalimuTe 3HaueHUs BbIpAXKCHUS %
1) 10;

2) 8;

3) 6;

4) 12

15. HaiiguTe 3HaueHHs BhIpaskeHus 4 '°%°

1) 0;
2) 16;
3) 5;
4)7
Bapuanr-4
1.HatiguTe 3HaueHUE BBIPAKCHUS 0,2°.250-0,21:0,3
1) -3;
2) 1,7,
3) 4;
4)0

2.Yemy paBHO BeIpaxkeHue 3c0S° a +3sin’ o ;

1)-2;

2) 4,

3) 3;

41

3. Pemmte ypanenue 4 x* +4x+1=0.
1) -2;

1
2)-=;
)2



4. Haiinute 3Ha4eHUS BBIPAXKEHUS m
1) 8;

2) 22;

3) 12;

4) 15.

1 4
5. [IpencraBpre BoipaxkeHue a® : a® B BUJEC CTEIIEHU C OCHOBAHHEM a

7

1) a3;
2) a°;

3)

1.
a

5
4) a?

6. Pemte TpuronomeTpuueckoe ypaBHeHue sin X =—1

1) IIn,ne Z;

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

3) _%+2Hn,n e”Z;

4) %+2Hn,neZ

7. Uemy paBeH o0beM KyOa eciii ero pedpo paBHO 5 cM.?
1) 88cn®;

2) 125cn;

3) 126 cv®;

4) 300 cad’

8. Uemy paBeH 00beM MPSMOYTOJILHOTO NapalieNIeHIea, CIIU ero u3MepeHus pasHsl 1,4,6?

1) 21;



2) 56;

3) 34;

4) 24

9. Yemy pasHa npoussoanas Gpyukuun f (X) = 4x° +2x’ —100
1) 2x+4;

2) x* +6x°;

3) 3x+5x%;

4) 20x* +14x°.

10. Pemnre ypaBHEHHME: JX+7=2
1) 0;

2) 4,

3) -3;

4) -5.

11. YUemy paBHa mioma» NpsMOyrojibHOTO TPEYToJIbHHUKA, €CIIH €ro KaTeT PaBeH 6 CM U
runorenysa 10 cm.

1) 48;

2) 24:

3) 32;

4) 16

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

1
2) -,
) 3

3) =,

w [N

1
4) 1=
'3

13. Pemnre ypaBHenue log, (2x+1) =2
1)-1;

2) 4,



3) 12;

4) -4

} J14T
14. HalinuTe 3Ha4eHus1 BBIpaKEHUS W
1) 11,
2) 18;
37,
4)4

logs 7

15. Haiiaute 3Ha4YeHUs BBIpAXKEHUS S
n
2) 3;
3) 10;
4)8
Bapuanr-5
1.HaiinuTe 3HaYeHNE BBIPAKCHHS 01°-110-016:0,2
1) -0,69;
2) 1,8;
3) 0,04,
4)0, 25
2.Yemy paBHO BeIpaxkeHue 4c0S° a +4sin° o ;
DX:
2) 4,
37,
4) 0;
3. Pemmte ypaBuenue X° —16X+64=0.
1) -2,7;

1
2)-=;
)3

3) §;



4) -15

4. Haiimute 3Ha4Y€HUS BBIPAKEHUS m
1) 18;

2) 220;

3) 122;

4) 6.

Aol

2
5. IlpencraBbre BLIpan(eHHeia 5} B BUJIC CTCIICHU C OCHOBAHUEM a

6. Pemmre Tpuronomerpuyeckoe ypaHenue sin X =0
1) IIn,ne Z;

2) -II+IIn,ne Z;

3) _%+Hn,n eZ,

4) %+2Hn,nez

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

1) 156 cu®;

2) 128 em®;

3) 343 crd®;

4) 216 cad®

8. Uemy paBeH 00bEeM MPSMOYTOIBHOTO TTapaJUIeTIENUIe1a, €CIIU ero u3MepeHus paBHsl 2,4,5?
1) 29;

2) 40;

3) 56;



4) 48

9. YUemy paBHa npoussoanas Gymukmun f (X) = 2x° +15x* + 23
1) 2x° +15;

2) 16 X" +30x;

3) 23 x +15x*;

4) x" +4x2.

10. Pemmre ypaBHEHue: JX+9=6
1) 10;

2) 14,

3) 27;

4) 15.

11. Yemy paBHa miomaas IpsIMOYTOJILHOTO TPEYTOJIbHUKA, €CIIU €ro KaTeT PaBeH 3 CM U
TUIIOTEHY3a 5 CM.

1) 8;

2) 12;

3) 2;

4) 6

12. Pemute ypaBHenue 5 =125
1) 6;

1
2) =,
)3

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

J038

V0,442

4) -314. Haiinure 3Ha4€HUsI BRIPAKECHUS



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

4)0,1

1
. logg=
15. Haiinure 3HaueHus BbIpaxeHus 6 4

1) 0,25;

2) 30;

3) 0,75;

4)1

OTBeThI:

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 il 4 3 2 4 2 3 1
5B |1 2 3 4 3 1 4 2 2 3 4 4 1 1 1

Kpurtepun onennBanus:

«5» - 90 — 100% npaBUIBHBIX OTBETOB;

«4» - 70 — 89% npaBUIIbHBIX OTBETOB;

«3» - 50 — 69% npaBUIBHBIX OTBETOB;

«2» - meHee 50% npaBUIBHBIX OTBETOB.

Kpurepuu onieHKH NpeiCTaBICHHBIX TECTOBBIX 3aaHUH:
«5» - 14 — 15 npaBUIIbHBIX OTBETOB;

«4» - 10 — 13 npaBUIBHBIX OTBETOB;

«3» - 8 — 9 npaBWIBHBIX OTBETOB;

«2» - MeHee 8 IPaBUIIbHBIX OTBETOB.

CocraButenb C.B. Ap3ymansix
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