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[IporpaMma BCTYIHTENBHBIX MCIBITAHMH, POBOJUMBIX 110 MarepuanaMm YHHBEpCHTe d
1o obreodpasosarenbHOMy TIpeMeTy «MatemaTikay, Uit MOCTYHAIOMUX Ha | Kype B OIHOM
00BeME COOTBETCTBYET TPeOOBAHMAM (PEAEPAILHOIO TOCYIAPCTBEHHOrO 06pPa30BaTeNLHON0
cranjapra cpeaHero odmero o6pasosanus. BerynuTenbHble UCHBITAHMS IPOBOISTCS C IEIBIO
OMpPEJICIICHUsT  COOTBETCTBUSI 3HAHMH, YMCHUH W HaBBIKOB JUISI OCBOCHHUSI BHIOpaHHoOii

o0pa3zoBaresbHOM MPOrpaMMBEL.

Hepeqeﬂb OCHOBHBIX TeM U CBeJEHHH H3 3JIeMeHTapHOﬁ MaTeMaATHKH

IS TIOAT0OTOBKH aﬁl/ITypﬂellTOB K BCTYIIUTEJIbHbBIM HCIILITAHUSIM .

1. Yucnossie MHoXecTBA
1.1.  MHOXecTBO HaTypaJbHBIX unces N;
1.2, MHOXEeCTBO LENBIX uncen Z,;

1.3.  MHOXECTBO JIEHCTBUTENBHBIX YHCET - R.

JetlicTBust ¢ 1poOsMu.

Pemenue tuHEeHHBIX U IPOOHO-TNHEHHBIX yPaBHEHUN U HEPABEHCTB.
Crenenu. JIeicTBUS CO CTEMEHIMMU.

ITonstue nponenta. 3ajaun Ha MPOIEHTEHI.

Apu(dMeTHIECKHE U TeOMETPUICCKUE TIPOTPECCUH. 3a1aui Ha IIPOrPeCCHH.

Pemenne xBajpaTHUHBIX U IPOOHO-PAHOHAIBHBIX YPABHEHHH 1 HEPABEHCTB.

e T AT I R

[TokazaresbHbIE ypaBHEHHS U HEPABEHCTBA.

9. JlorapupMuueckue ypaBHEHHS I HEPABEHCTBA.

10.®opmMybI COKpAIEHHOr0 YMHOKEHHS.

1 1.Monymm.

12.Tlousrtne pasencrsa, nepasenctsa. CUCTEMB] ypaBHEHHH 1 HEPABEHCTR.
13.3amaun na pabory u aBHKEHHE.

14.TTousitre yHKIMM, €€ OCHOBHBIE CBOMCTBA.
14.1. obnacTh onpe/e/ieHus;
14.2. o6aacTh 3HAYEHUI;
14.3. Bo3pacTtanue u yObIBaHHE;
14.4. sKCTpEeMyMBbI;
14.5. 4YETHOCTH M HEYETHOCTE;

14.6. TEepHOIUYHOCTE.
15.Croco6sr 3amanus GyHKIMH.

16.I"paduku 1 CBOMCTBA OCHOBHBIX 2JIEMEHTAPHBIX ()yHKIIHIA.



17.Cauru u nedopmanuu rpadpuxos ¢yHKIHiL.
18.Koopauuarst Touek nepeceuenns rpaduKos.
19.JIuneitnast Gpyukuus, cpoiictsa u rpaduxk.
20.KBazparuanas GpyHKImMs, CBOACTBA, rpaduK.
21.IokasarensHast GyHKIMS; CBOMCTBA U TpaduK.
22 Jlorapudmudeckas GyHKIMS; CBOHCTBA U rpadHK.
23.Tpuronomerpusl.
23.1. Ilousitme yria, ero BeJHunHA.
23.2.  OcHOBHBIE TPUTOHOMETpHUYECKUE (GOPMYJIbI, POPMYJIBI IPHBE/ICHHS.
23.3. Tabnuua 3HaYEHUIT TPUTOHOMETPUUECKUX ()YHKIIMIA.
23.4. OO6paTHbBIE TPHTOHOMETPUYECKHE (PYHKIIUH.
23.5. llpumeps! Ha yIIPOIIEHUE U BLIYUCIICHHE.
23.6. TpuroHoMerpuvecKue ypaBHEHUS.
24 Tlpoussonnas GpyHKIHH.
24.1. llpaBuna nudpepeHupoBaHus 1 TAOIUIA IIPOU3BOHEIX.
24.2. T'eoMeTpHuecKUil CMBICI IPOU3BOIHOMN, ypaBHEHHE KACATETLHOM.
24.3. BpruucieHue mpou3BOHBIX.
24.4. HMurepsansl Bo3pacTanus U yObIBaHUS ()YHKIIHH, SKCTPEMYMEI.
24.5. MHccnenoBanue (PyHKIUH C TIOMOIIBIO IPOU3BOIHBIX.
25.Touka, psmas, J1yd, IIJI0CKOCTb.
25.1. Ywucrnosas och, H300pakeHHE YKCIIa HA HEM.
25.2. IlpsamoyronbHas (iekapToBas) cucTeMa KOOPAUHAT Ha MJIOCKOCTH.
25.3. Touka u JIMHUS HA IJIOCKOCTH.
26.TpeyroibHuK.
26.1. OuccexTpuca, BHICOTa, CPEJIHSIS JIMHUSI TPEYTOJILHUKA;
26.2. TOpsSMOYTOJBHBIN TPEYrOJHHUK.
2'] . YeThIpeXyroJdbHAKA:  TAPAIUIENOrpaMM, —MPAMOYTOJBHHK, pOMO, KBajpar,
Tparemnmus.
28.DopMyIIbI UIOMIAIN TPEYTOIBHHKA, apaJLIeorpaMMa, IPSMOYTOILHIKA, poNGa,
KBaJipaTa, Tpareuy.
29.JlnmuHa OKpy>KHOCTH U JyTH OKPYIKHOCTH, IUIOIIAIE KPyTra U CEKTOpa KPyra.

30.ITogo6HbIe GUrypEI, OTHOIIEHHE UX IIOAEH.

31.MuoroyrojbHuK.

31.1. BepIIMHBI, CTOPOHBI U AUATOHAJIH;



31.2. BHUCaHHBIC U ONHMCAHHBIE OKPYKHOCTH.
32.Yron Mexty npsamMoit U II0CKOCTEIO.
33.JIByrpanusblit yroi, ero JuHeHHbIi YIOJI.

34 .MuororpanHuKH.

34.1. BepmuHbI, pebpa, rpaHH, JUATOHAIIN;

34.2. npusMa, mupamua, napasieenune];

34.3. 00OBEeMBI U IUIOLIA/N TOBEPXHOCTH.
35.@urypsl BpamieHus.

35.1. nwmnmuAp, KOHYyC, Imap;

35.2. 00BEMBI U TUIOLIA/IU TTOBEPXHOCTH.

BerynurenbHble MCTBITaHMS 110 MaTeMaTHKE IHPOBOSTCS B (DOPME KOMITBIOTEPHOrO
TECTUPOBAHUS. [IPOJOIKUTENBHOCT BCTYNHTENBHBIX HCHBITaHUH — 1 wac (60 wmMunyT).
BerynurenbHoe uCnbITaHuE BKITIOYACT 15 BOIIPOCOB, MMEIOIIUE Pa3HbIE BECA, B 3aBUCHMOCTH OT
CJIO)KHOCTH: IISITH BOIIPOCOB BECOM 4 Oailia (JIETKKe), MSATh BOIIPOCOB BecoM 6 Gaiuios (cpejiHeii
CJIOKHOCTH) M HSTh BONPOCOB BecoM 10 GauioB (NOBBIIEHHON cloKHOCTH). Pesyinrarsol
BCTYIIUTEJILHOTO UCIBITaHUs olleHuBaeTcs mo 100-0anpHoi mKase.

B mpouecce HCHBITaHUS NIPOBEPSIOTCS OCHOBHBIE 3HAHHS, YMEHMS M HABLIKH 110

IIPUMEHCHHUIO OCHOBHBIX MOJIOKEHHU I BHCMGHTapHOﬁ MAaTEMAaTHUKHU K PEHICHHUIO 3a7a4.

IIpumepn1 npuMeneHust 0CHOBHBIX OPMY.JI YIeMEHTAPHOI MATEMATHKH

a a-c
e [IpaBuiio yMHOXKEHHS IPOOH HA UHCIO — *C = ——
b b
a a
e IlpaBuiio feneHus ApoOU HA YHCIO — :C = —— .
b-c
b a-c
e IlpaBuio nenenus yncia Ha Apods d:— = ——o.
s
o e a ¢ a-c
o IlpaBmio yMHOMEHHS Jpodeii — +— = — .
b d b-d
i sai a c ad a-d
o IlpaBuino nenenus apobeit —:—=—+—=—.
bd b c b-c

. a ¢ ad cb a-d+c-b
o [lpaBuio cnoxenus apodbeir — 4+ — = + =

+ = =
b d b-d b-d b-d




e [lpaBuiio yMHOXEHHUSI AECATUUHBIX IPOOEIi:

UT00BI yMHOKHTE JIBE JIECATHYHEIC APOOH, yMHOMKAEM UHCiIa 6€3 ydyeTa 3aIsaThiX, a 3aTeM

OTCIUTLIBACM € KOHIIA HOJIyYEHHOIO YHCIIa KOJMIECTBO P, paBHOE cymMe Hudp 1ocie

3aIsITol B 000MX IIEPEMHOXKAECMBIX YHCJIax.

® HpaBHna COKPAIIEHHOT'O YMHOKCHUS

az—bzz(a—b)(a+b).
(a+b)2:a2+2ab+b2.
(a—b)2 =a® —2ab + b>.

a - b

(a=b)(a® +ab+b?).
a’+b° :(a+b)(a2 —ab+b2).
(a+b)3 =a® +3a’b +3ab® +b°.
(a-b) =d® ~3ab+3ab> - b’
(a+b+c)2 =a? +b%+c%+2ab+2ac+2bc.
® Pa3n0>1<eHHe KBaJpaTHOI'oO TPEXYJICHA HA MHOXKHUTEIIN
ax” +bx+c=a(x—x)(x-x,),

'€ X;, X, — KOPHU KBaJIpATHOTO ypaBHEHUSI ax2 +bx+c=0.

e Kopuu KBaJIpaTHOr0 ypaBHEHHUS HAXOAATCS 110 (hopMyIam:

—b++D
2

e TaGnua npou3BOAHBIX OCHOBHBIX HJIEMEHTAPHBIX ()yHKIIHIA.

OyHKIHS [IpousBoaHast OyHKIHS [Ipoussomas
y=c y'=0 y=x =]
y=x" y’=nxn_l y=+x y':i;,
24/x
1 , 1 =q* '=a*Ina
X X
y:ex y':ex y:logax ,:_17*
xlna
y=Inx y,_l y = shx W = chx
X




y=chx V' =shx y=thx ) 1
y =
chzx
y=sinx y' =cosx y=cosx V' =—sinx
y=1gx N 1 y=cigx ; 1
— Yy =-
cos x sin? x
y =arcsinx , 1 Jy =arccosx ; 1
¥ = V=
l—x2 1-x2
Yy =arcigx )= 1 Yy =arcctgx y = 1
1+x2 1+
y =cthx ¥ = 1
shx

IIpumeps! pemreHus: HEKOTOPBHIX 3a4aY.

A. Boiuuchums:

g 2t A T Tl T L
84 83 83 23 6 6
n 4 5 4.3-5 7_12—35__;3__13_
7 3 7-3 21 21 21
y 25,6 5357575
514 77 73 7.3 3

4) 5,6-0,002-3,2-0,001+2-0,003=0,001-(5,6-2-3,2+2-3)=
=0,001-(5,6-2-3,2+2-3)=0,001-(11,2-3,2+6)=0,001-14=0,014.

B. Pa3]l09!CMMb HdA MHO2IcCumeniu
5 3
1. x° —4x

Pemenue. x5~4x3=x3(x2—4):x3(x—2)(x+2).

2. 4x> —3x—7

Pemenue. UroObl pa3noXuTh HAa MHOXHUTEIH KBAJpPATHBIA TPEXWICH, PCIINM

KBaJIpaTHOE ypaBHEHUE
3. 4x" =3x—7=0.
Jluckpumunant: D = (—3)2 —-4-4. (—7) =9+112=121.
Kopuu ypaBHeHus:

_3+11_14_ 7 3-11_-8
8 8 471 8 8

X



7

4x* =3x—7= 4(x—zj(x—(—l)) =(4x-7)(x+1).

Otser: (4x—7)(x+1).

4, a*-4a+4.

Pemenue. Bocrnompzyemcst popMysioil COKpaIieHHOro yMHOKEHHUS:

a’~4a+4=a>-2-2-a+22=(a-2)".

2
Orsert: (a - 2) :
C. Haiimu npouzgoouyro ¢ynxyuu:

3

X 2
=—=2x
"

+4x-5.

Perenne.

!

3 3
= [*3 —2x? 4 dx— 5] - [%J —2x%) +(4x) = (5) = % () = 2(x2) + 4(x) —(5)

1,2

L3 —22x+4-1-0=x% —4x+4

Orser: )’ —x% _4x+4.

JleMOHCTPAMOHHBII BADHAHT TecTa.

Pemmts ypasnenney x + 1 + 2 = V2.
BapuanTts! oTBeTa:
1.
-1.
0.
0,5.

..b.b)[\)o—a

Pemuts ypaBHCHI/Ie(E)X-ﬂ = (i)g.

BapuanTs! oTBeTa:
.-5,5.

NSNS I NS Qs
— O W
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D

Pemmuts ypaBuenue log, 2x = -

BapuanTer oTBera:
1.

2.

-1.

0.

-hb).t\_)o—-

17
Pemuts ypaBHeHue — = 2 — -,

5x X
BapI/IEIHTI)I OTBETA:

1.6,3.
2. 3,2,
3. 5,6.
4.43.

Haiitu uncio, ecnu 8% ero paBubI 24.

Bapuants! orBera:
1. 100.
2.200.
3.300.
4. 400.

Pannyc oxpysxHOCTH yBenuumics Ha 2. Ha CKOJIbKO yBenMuMIach ee JuHa?

Bapuants! oTBera:
1. Ha 4.

2. Ha o61m.

3. Ha .

4. Ha 4.

5. Ha 2T.

1

2



10.

BrraucianTe 7L+2,15—5B.
12 30

BapuanTe! oTera:
1.-4,(3)

2.5,(3)

3.3

4.4(3)

Borumciuts 2'°8v2 %,
BapuanTs! oTBera:
1. 25,
2 5
3. 50.
4. 10.

Berauciuts cos A, ecmm sind = 0,5umw/2 < 4 < m.

BapuanTe! oTBeTa:
L. L

S

ru]—

2

- . T om
Pemmts ypaBHenue sin 2x — sinx = 0 Ha NpoMexKyTKe [5; < |

e

Bapuantsl oTBeTa:

_
N



SF

11. Brruncnuth (1~\/§)2 +\/E.

Bapuants! oTBera:
L

-Db.)!\.):—t
INSREN

" 2
12. Haiitu niesouucienHoe pereHne HepaBeHcTBa > 1.

x—2

BapuaHnTsl oTBeTa:
1.2.
2. 4.
3.3.

&~
[N RN

- x*-3x—4

13. Pemuts ypaBHeHue -, = 2.

OTBeTHI:
4

NASE 'S I NS TS

o
2
.3

14. Boruucinuts 2 sin 810° + cos(—90°) + 3 cos 540°.



15.

16.

17.

18.

19.

BapuanTs! oTBera:
.-1.

S S
Lo O

. ] T T
Pemntes ypaBHenue sin 2x +sin x = 0 Ha nmpoMexxyTke {—5,5} .

Pents ypaBHenney' x + 1 + v2 = V2.

BapuanTe! oTBeTa:
1. 1.

2.-1.

3.10.

4.0,5.

Petnts ypasuenue logi(5 — 4x) = —2.
2

BapuanTe! oTBera:

DN D W RN —
O

BrruncinuTh 3Hau€HUE MPOU3BOIHON (PYHKIMK

y =sin3x — 2x + (n2 B Toykex = 0
BapuanTtse! oTBeTa:

-1.

L — N

n
N | =

B reomerpuyeckoit nporpeccun b, =2 ; b, =1. Haittu b, +b, .

Bapuantsl orBeTa:
1. 10.
2 22.
3. 15.
4. 40.



Oxo0J10 IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA OMKCaHa OKPY KHOCTE JumnHoi 107, Haiitu
JUIMHY MeJIMaHbl, IPOBEICHHON K THIIOTEHY3€ TPEYTroJIbHUKA.
BapuanTsl oTBera:

0.

A
N U =

Crnmcox pexomMeH/ 1y eMoii JIUTepaTypPhbi:

1. Hemosepcuu, cienubukanuu, kogupuxaropst GUIIN: https:/fipi.ru/ege/demoversii-
specifikacii-kodifikatory.
2. COopHHK 3a/1a4 I10 MaTeMaTHKe JUIst octynatomux B By3bl. [Tox pen. M. Ckanasn. —

M.: Mup u o6pazoBanue, 2016.

(US)

[abynua M.M. MaremaTtuka Jijis mocTynaronumx B By3el. — M.: JlaGoparopust ©a3oBbIx
3HaHui, 1999.

4. Illapeirun U.®. Pemenne 3anau. — M.: [Ipoceemenune, 1994.

5. Maremaruka. Coopuux TpeHUpoBOUHBIX padoT. [Tox pen. A.JI. Cemenona u 1.B.
Smenko. — M.: MITHMO, 2009.

[Ipencenareins SK3aMEHAIMOHHON KOMUCCHH 4
JIOTICHT w/(/ (/




