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INPOT'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUSA

1o 00111e00pa30BaTEeIbHOMY MPEAMETY

MATEMATHKA

IHosicHuTe/IbHAA 3aIIMCKA

[Tporpamma BCTYIUTEIBHOTO UCIIBITAHUS o
oOiieo0OpazoBaTebHOMY TpenMmeTy «MareMaTthka» COCTaBl€HA Ha
OCHOBE (he/iepagbHOIO rOCYyIApCTBEHHOTO 00Pa30BaTEILHOIO CTaHAapTa
cpeaHero oOmiero oOpa3zoBaHusi U (PeaepaibHOrO0 TOCyJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApTa OCHOBHOIO o00IIero oOpa3oBaHHs C
y4€TOM COOTBETCTBUS YpOBHIO cioxkHocTd EI'D o Mmaremartuke.

BerynuTtenbHoe McHbITAHME TI0 MaTeMaTHKE MPOBOJIUTCA B
nucbMeHHOM ¢opme. PaboTa cocToMUT H3 JBaAllATH 3aJaHUd U
cocTaBjeHa Tak, 4TOObl AOUTYypHMEHT TMOKa3aJll Kak 3HaHus
TEOPETUYECKOT0 MaTepHralia, Tak U MPAaKTUYECKUE YMEHUS U HABbIKU.

3amaHus AeNnSTcs Ha ABE TPyNmbl: B 15 3amaHuAX MEpBOW TPYIIIBI
HY>KHO BBIOpaTh MPaBUIBHBIA OTBET W3 UYETHIPEX MPEJIOKEHHBIX, B 5
3aJJaHUSX TPEThEH TPYIIBI HY’KHO BBITIOJHUTH PEIlIEHUE W BHIOPATh JIBa
OCHOBHBIX TPOMEXKYTOUHBIX pe3yjbTaTa ¥ HTOTOBBIA OTBET W3
PEAJIOKEHHBIX.
Kpurepuu oueHku 3agaHui
[lucemennas pabota oreHuBaercs no 100-6anbHOU cucteme. 3a



3aJlaHue U3 MEPBOM TPYMIBI MOKHO MOIYIUTH 10 3 6asia, 3a 3a7aHue u3
BTOpO# rpynnsl 1o 11 GamioB. VIToroBeiit 6anin HaxoguTCs Kak oOIas
CyMMa BCeX HaOpaHHBIX OaJlJIOB.

MunumajgbHass cymMmMa  0aljioB I TOJIOKUTEJIHLHOTO
pe3yJbTaTa ucnbiTaHuA — 39 0aJIJ10B.

banasl | Kpurepun onieHky BoInoJiHeHus 3aaanms 1-15
3 Br10paH BepHbIil OTBET
0 OTBeT HEBEPHBII
Banawbl | Kputepun onleHku BbinoiHenus 3aaanus 16-20
0 Hwu oiHOrO BEpHOIO OTBETA
2 Br10paH BepHbIif OTBET HAa IEPBOM ITPOMEKYTOYHOM JTaIle.
4 BriOpaH BEpHBII OTBET HA BTOPOM IMPOMEKYTOUHOM 3TAIe
5 BriOpaH BepHbIf OTBET

JIns  BBITIOJIHEHUS BCTYIUTENBHOIO HCIBITAHUS MOCTYITAKOIINN
JIOJKEH 3HATh CIEAYIOMNUN 00beM MaTeMaTHYeCKUX MOHATUM U (aKTOB:

OcHOBHbIE MaTeMaTHYeCKHEe NMOHIATHSA U (l)aKTI)I

Apugpmemuxa, anzeopa u nauana ananuza. HatypanbHele yucia
(N). IIpocteie u coctaBHble yucna. eaurens, kpatHoe. Hanbonbmmii
oOIIMi 1enuTeNh, HAUMEHbBIIIeE 00Iee KpaTHOE.

[Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.

Henbie uyucna (Z). PauuonanbHbie uncia (Q), HUX CIOXKEHUE,
BBIUUTAHUE, YMHOXEHUE U JieJieHue. CpaBHEHHE PAllMOHATIBHBIX YHCEN.
HevictButenbubie yncia (R), ux mpeacraBieHue B BHAE NECATUYHBIX
JIpOOeEH.

N3o0paxenue yncen Ha npsMoid. Moaymnb AeMCTBUTENBHOIO YUCIa,
€ro reOMETPUUECKUIN CMBICII.

HucnoBble BbIpaXeHUs. BblpaxkeHus ¢ nepeMeHHbIMUA. Dopmyibl
COKPAIIEHHOTO YMHOXEHHUSI.

CreneHp C HAaTypaJbHBIM W  pPalAOHAIBHBIM  IMOKAa3aTEIIEM.
ApudmeTrndeckuii KOpeHb.

Jlorapudmebl, ©X CBOMCTBA.

OIHOYIEH U MHOTOYJIEH.

MHorousneH ¢ ogHoM nepeMmenHol. Kopenb MHOrouieHa Ha mpuMepe
KBaJIpaTHOTO TPEXUJICHA.



[lonsitue ¢ynkuuu. Crocodsl 3amganus QyHkuun. OOnacTh
onpeaeneHuss. MHOKECTBO 3HAUCHUN (PyHKIIHH.

I'paduxk  dyuknuu. Bo3pacranme u  yObiBaHue  (PYHKIWY;
NEPUOJUYHOCTb, YETHOCTh, HEYETHOCTb.

Hoctatounoe ycioBue Bo3pacTaHus (yObiBaHus) (YHKIIMH Ha
npomexyTke. [lonstue skctpemyma pynkuuu. Heobxoaumoe ycioBue
skcTpemyMa ¢yHkiuu (teopema Depma). JlocrarouHoe ycioBHE
skcTpeMyMa. HaumOosnbliiee ¥ HavMeHbIee 3HaYeHUE (DYHKIMUA Ha
MIPOMEKYTKE.

OmpeneneHnue W OCHOBHBIE CBOMCTBa (DYHKIMNA: JIMHEWHOM,
KBaJpaTH4HON y = ax’ + bx + ¢, cremennoii y = ax" (N - HarypambHOE
ugcno), y=k/x, mokazarembHOil y=a', a>0, norapupMUUECKOI,
TPUTOHOMETpHUYECKUX  (pyHkmud (y =SIin X, Y =COS X; y =19 X,
y = Ctg X), apudMETHIECKOro KOpHSI ¥ =\ X.

VpaBaenue. Kopau ypaBHenus. I[loHATHE O pPaBHOCHUIIBHBIX
ypaBHEHUSX.

HepaBencrtBa. Pemienuss HepaBeHcTBa. [loHATHME O paBHOCUIIBHBIX
HepaBeHcTBaX. CrucTemMa ypaBHEHUN U HEPABEHCTB. PellieHus: CUCTEMBI.

ApudmeTndeckas U reoMeTpuueckas mporpeccuud. dopmysna n-ro
YJIeHa W CYMMBI MEPBBIX N YJIEHOB apU(METHUECKON MPOTPECCHH.
dopmysia N-r0 4Yj€Ha U CYMMBI MEPBBIX N WICHOB T€OMETPUYECKOU
IPOTPECCUMN.

CHuHYC ¥ KOCHHYC CYyMMBI U Pa3HOCTH JIBYX apryMEHTOB ((hOpMYIIbI).

[TpeoOpazoBaHre B MPOM3BEACHHE CYMM sin o =+ Sin B; cos o % COS
B.

Onpenenennie npous3BogHOM. Ee (usnueckuii 1 reoMeTpuyecKuit
CMBICIL.

[Ipoussonnble (QyHKIMIL: y=SiNX, Yy=COsX; y=tgXx; y=a,
y = ax" (n - uenoe yncino); y = In x.

I'eomempusa. llpsmas, nayd, OTpE30K, JOMaHas; JIMHA OTPE3KA.
VYron, BenuuuHa yria. BeptukanbHbie U cMexHbIE YTIIbl. OKpYKHOCTD,
kpyr. [lapannenbHbie npsMbIe.

[Ipumepst  mpeoOpazoBanusi  ¢Guryp,  BUIBl  CHUMMETPHHU.
[IpeobOpazoBanus mogo0ust U €ro CBOKUCTBA.

Bekropsl. Onepanuu Haji BEKTOpamHu.

MHOrOyrojIbHHK, €ro BEPIINHbI, CTOPOHBI, THAarOHaIH.



Tpeyroneauk. Ero weamana, OuccekTpuca, BbICOTa. Bumbl
TpEyroJbHUKOB. COOTHOIIEHUS MEXAYy CTOPOHAMHM M  YIJaMH
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

YeThlpexyroibHUK: MapajjiesaorpaMM, MpsSMOYTOJbHUK, pPOMO,
KBaJIpaT, TPANeIus.

OxkpyxHocTb U Kpyr. LlenTp, xopna, auamerp, paanyc, KacaTeabHas
K OKpY’XHOCTHU. [lyra okpyxHoctu. Cekrop.

I{enTpanbHbIE U BOUCAHHBIE YIJIbI.

DopmyJibl TJIOIIAIN: TPEYroJbHUKA, MPSAMOYTOJIbHUKA,
napajuieorpaMma, pomoOa, KBajipara, Tpaneluu.

JImuHa OKpPYKHOCTH W JJIMHA AYTH OKPYXHOCTH. PannanHas mepa
yria. Ilimomans Kkpyra v Iiomaas CeKTopa.

[Togo6ue. IlomoOHbIe durypsl. OTHOMICHUE IUIOMAACH MOAO0OHBIX
buryp.

ITimockocts. [1apamienbHple U epeceKarorecs MIOCKOCTH.

[TapamienbHOCTh IPAMOM U IUIOCKOCTH.

YT0JI IpSIMOH € INIOCKOCTHIO. [IepneHauKynsap K IIOCKOCTH.

JByrpanneie  yribl. JIMHEHMHBIM  Yroja  JABYTPAHHOTO  yIJia.
[lepneHIUKYIAPHOCTD IBYX MIIOCKOCTEM.

MmnuororpanHuku. Mx BepuinHbl, rpaHu, auaroHainu. llpsmas u
HaKJIOHHAs TNpu3Mbl; nupamubl. [IpaBuibHas nmpu3Ma U TpaBUJIbHAA
nupamuaa. [lapannenenunensl, X BUIBL.

@urypsl BpallleHUs: [UIMHIP, KOHYC, cepa, map. L{entp, nuametp,
panuyc cdepsl u mapa. [lnockocTs, kacarenbHas K chepe.

dopmyJia MIoaa1 MOBEPXHOCTH U 00beMa MTPU3MBI.

®opmyJia MIoEAa1 MOBEPXHOCTH U 00beMa MTUPAMUIBI.

dopmyna miomaau NOBEPXHOCTU U 00beMa HUITUHIPA.

®opmyJia IIoEaaM MOBEPXHOCTH U 00bEMa KOHYCA.

dopmyna odbeMa mapa.

dopmyna miomaau chepsl.

OCHOBHBIE ®OPMYJIbl U TEOPEMbI

Anzeopa u nauana ananusa
CgoiictBa ¢yukiuu y = kx + b u ee rpaduk.
CaoiicTtBa (pyHkiuu y =k / x u ee rpaduk.
g L2
CaoiictBa ¢pyHKIIMK y = ax“+ bx + ¢ u ee rpaduk.
CBolicTBA KOpPHEM KBAJpaTHOTO TpEeX4WJleHa Ha JIMHEHHBIC
MHOKHUTEIH.



CBolicTBa YHCIOBBIX HEPABEHCTB.

Jlorapudm npousBeeHus, CTEIEHH, YaCTHOTO.

OnpeneneHue M cBoiicTBa (DYHKIMH y = SIn X, Y = COS X M HX
rpaduKHy.

Omnpenenenue U CBONCTBA PYHKIIUU Y = tg X U €€ rpaduk.

Onpenenenuie U CBOMCTBA PYHKIMM Y = ctg X U ee TpaduK.

Pelienne ypaBHeHHi Buja sin X = a, cos X = a, tg X = a.

dopMyIIbl TPUBENCHUS.

3aBUCUMOCTH MEXy TPUTOHOMETPUUECKUMHU (PYHKIIUSIMHU OJTHOTO U
TOTO K€ apryMEHTA.

Tpuronomerpudeckre GyHKIHUHU TBOMHOTO apTryMEHTA.

[IpousBoHbIE CyMMBI JBYX (DYHKITUM.

T'eomempusn

CBolicTBa paBHOOEIPEHHOI'O TPEYTOJIbHUKA.

CBONMCTBA TOUYEK, PABHOYAAJIECHHBIX OT KOHIIOB OTPE3KA.

[Tpu3Haky napanieabHOCTH MPSIMBIX.

CymMma yrioB TpeyrojibHuka. CyMma BHEIIHUX YTIJIOB BBIMYKJIOTO
MHOTOYTOJIbHHUKA.

[Ipu3naku napamienorpaMma, €ro CBOMCTBa.

OKpy>XKHOCTh, OIMCAHHASI OKOJIO TPEYTOJIbHUKOB.

OKpY>KHOCTb, BIIUCAHHAS B TPEYTOJIbHHUK.

KacarenbHast kK OKpyKHOCTH U €€ CBOMCTBA.

BenuuunHa yriia, BIUCAaHHOTO B OKPYHOCTb.

[Tpu3zHaku mogo0ust TpeyroJbHUKA.

Teopema [Tudaropa.

dopMyIIbl TIOMIAAEH MapaieorpaMmMa, TPEYTroJbHUKA, TPAMICIUH.

dopmyna pacCTOSTHUS MEXKAY JBYMS TOYKAMHU IUIOCKOCTH.
YpaBHEHUE OKPYKHOCTH.

[Tpu3Hak napaaieabHOCTH MPSAMOUN U MIIOCKOCTH.

[Ipu3Hak napamieabHOCTH TIOCKOCTEM.

Teopema neprneHAUKYISIPHOCTH PSMOM U INIOCKOCTH.

[TepneHIUKYTAPHOCTH JIBYX MIOCKOCTEMN.

Teopemsl 0 mapayIeNbHOCTH U MEPHEHIUKYIIPHOCTH INIOCKOCTEM.

Teopema 0 Tpex EepHEeHAUKYISpax.

IIpuMmepHbIe 3aJaHUs BCTYIMTEIbHOI0 HCIILITAHUSA
Yacme 1.
BriGepute o1MH NpaBUIbHBIN BapUaHT OTBETA.



10.

11.

12,

13.

14,

IlepeBenuTe OOLIKHOBEHHYIO APOOH %1 B JICCATUYHYIO.

A) 0,95 b) 1,375 B) 3,8 1,8
HaiiguTe 3HaueHHE BRIPAXKEHUS /6015 .

A) 900 b) 90 B) 30 I') 300
Haiinure 3nauenue BelpakeHus log, 28 —1log, 4.

A)l B) log, 24 B) 0 )7
Beraucnure sin(—330°).

A)-05 B%@ :m? I)0.5

[lena ToBapa cocrasisina 980 py6. Ha pacniponaxke ToBap

yueHwin Ha 20%. CKOIbKO CTOUT TOBAp MOCJIE YIIEHKH?
A) 4900 b) 784 B) 196 ') 1225

[IpoBepbTe GYHKIUIO y =X —4x HA YETHOCTh UJIM HEUETHOCT.
B) vu ta, Hu [') HEBO3MOXKHO

A) yeTHas b) neuetHas
apyras ONPEAEITUTh

Havinute 3HaueHnEe BBIpAXKECHUE i—\/5 Ipu a=4 U b=100.

Ja
A)-9,5 )-8 B)9,5 T)8

;
HpeﬂCTaBBTC BBIPAXXCHUEC a?-a 2 B BUIC CTCIICHU C

OCHOBAHHUEM Aa.

A) a° b) a’ B) At I') a?
Haiinure 06nacth 3HaueHUs PYHKIUU Y = sm22x
A) [-11] b) [-2; 2] B) [-0,50,5] I') [-0,515]
Pemnre ypaBHeHue -9x—8=-8x.

8 8
A) 8 F)-8 B) = D) -5
Pemnre ypaBHeHue X—:S =2.
A)-12 b) 24 B)-24 12
Haitnure HanOompinee 3HaueHUE QYHKIIMU y =—x* —4x+3.
A) -8 b) 2 B) -2 )7

5x > -6

2x<3

A) (-1215) b)[-1215 B)[-1512] I) (-1512]
Tpeyronbauk ABC npsimoyronbHbiit ¢ mpsambiM yriiom C.
AB=20 1 AC=16. Haiinure BC.

A) 25 b) 36 B) 12 4

Pemnre cucremy HEpaBEHCTB {



[TepumeTp napamienorpamMmma paseH 54. OqHa ctopoHa

napasuieniorpamMma Ha 1 6ombire npyroi. Halinure MeHbIIyto

CTOPOHY MMapAJLIETOrPaAMMA.

A) 13 b) 14 B) 13,5 I') 26,5

Yacmeo 2.
Haitnute pemeHue  TOpeAJIOKEHHBIX  3ajlady U BbIOEpUTE
IIPaBUJIbHBIE OTBETHI HA BOMPOCHI.
16. Pemmure ypaBHEHHE 1- X +1=2x.
OO0nacTh onpeeNeHus] ypaBHEHUS paBHa:

16.1 A B ;1} B) [1+) B) [-11] ') [-10.5]

15.

[locne mpeoOpa3zoBaHull  MOJYYEHHOE  KBAJpaTHOE  ypaBHEHWU
16.2 npuHUMAaET BUJ:

A) 5x* —4x=0 b) 5x*—4x+2=0 B) 3x*-4x=0 I') 3x*+4x-2=0

KopHu ypaBHEHHS paBHBI:

163 Ayonos  B)O B) 0,8 I 2
17. Pemnte ypaBHEHHUE 4sin® x—cos2x =5.

[Tocne mnpeoOpazoBaHuil (IIPU BBIPAKEHUU 4YEPE3 sinx) YPABHEHHU
17.1 npuHUMaeT BUJ:

A) sin?x-1=0 bB) 6sin>x-4=0 B) 2sin*x-6=0 I') sin?x+1=0

Pelienusi COOTBETCTBYIONIIETO KBAJIPATHOTO YPABHEHHUS, TOJTYUYEHHOTO
17.2 3aMEHOM, paBHBI:

A)t=1t=-1 B)t=+2 B) t=43 ') HeT KOpHEi
KopHu ypaBHEHUS PaBHBIL:
17.3 A) %+7zn,neD B) zn, nel] B) (—1)”%+7m,neD F) %+27zn,neD

18. Pemnte HEpaBEHCTBO log, x+log, x+log, x < 1.
3

OO6nacTp omnpe/ieNieHrs] HepaBeHCTBA

A) (0;+00) b) [0; +o0) B) (—o0; +0) ') (3;+)
[Tocne mpeoOpa3zoBaHnii HEPABEHCTBO IPUHUMACT BH/I:

A) 2log,x<-1  B) 3log,x<-1  B) log,x<-2 I') 4log, x<-1
Pemenne HepaBeHCTBA UMEET BU/I:

18.3 4 [—oo; %j B) (o; ﬂ B) (0;-+0) D [o; %j

19. Haiiti 00beM IpsIMOYTOJILHOTO NapajlieNieuIe1a, €CIu CTOPOHbI
OCHOBaHHUS PaBHHI 2 U 3, a TUaroHajb NapajuiesienuIea paBHa /38 .
191 JlnaroHasib OCHOBaHUs paBHa:

A)6 B) \5 B) Vi3 )5

18.1

18.2



BricoTa napauienenure/ia paBHa:

19.2 A) 51 b) 25 B) 551 IS5
19.3 O0bem napaienenueia paBeH:
A)30 b) 300 B) 638 ') 6,13

20. Onpeaenute, NMPU KaKUX 3HAYCHHUAX K mpsMas y=k HMeeT ¢ rpaduko
(x2 +2x)|x+2|
X

[Ipu x<-2 rpaduk GyHKIIUU IPUHUMAET BUJL;

A)y=-(x+2) B)y=(x+2) B)y=-(¢-2) T)y=x-2

[Ipu x>-2, x=0 rpaduk QyHKIUN IPUHUMAET BUJL;

A) y=-(x+2) B) y=(x+2)’ B) y:_(x2_2) [) y=x*-2

PoBHO 071HY 0011Iy10 TOUKY rpaduk PYHKIIMH UMEET C MPpsMOoi npu K:
A) (0;+0o) b) 4 B) (—;0] ) (—o0; 4)U(4; +0)

POBHO OJIHY OOIIYIO TOUKY.

GYHKIIAA y =

20.1
20.2

20.3



