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IpeaucaoBue
Matepuaiibl nporpaMMbl UMEIOT LIETBI0 OKa3aTh MOMOIIb a0UTypHEHTaM B
MIOJTOTOBKE K BCTYNUTEIbHOMY HCHOBITAHUIO 1O MAaTEMaTUKE, KOTOPBIN
TpaAuLIMOHHO TpoBoauTcs MHctutyrom B ¢dopme TectupoBanus. Ha sk3amene
aOUTYpUEHT MOJDKEH I0Ka3aTh MaTeMaTW4YeCcKUe 3HaHUS M YMEHHsS B paMKax
TpeOOBaHMI K BBITYCKHUKAM OOIIEO0pa30BaTEIbHBIX IIKOJ, OIPEACIIIeMbIX

q)eﬂepaHBHBIM rocyaapCTBCHHBIM 06p330BaTCJ'IBHBIM CTaHdapTOM O6H16FO

obpazosanus (PI'OC).

1. OCHOBHBIE MATEMATHUYECKUE NOHATHUSA U PAKTHI
1.1. Apudmernka, ajredpa u Hayajia aHAJIU3A

Harypanbnbie uncia (N). [Ipocteie u coctaBHbIe yrcna. [emurenb, KpaTHOE.
HauGonpmmii o0mmid aenauTennb, HauMeHbllee ooOmee KpatHoe. IlpuzHaku
neanMocty Ha 2,3,5,9,10.

Leaste uncna (Z). Pamumonansubie umcia (Q), uX CIIOXKCHHE, BBIYUTAHHUE,
yMHOXEHHE M jesieHue. CpaBHEHHME palHMOHAIbHBIX uucen. VppauuoHalbHbIE
yucaa. CpaBHEHUE UPPALTMOHANBHBIX U PALIMOHAJIBHBIX YHCEIL.

JenictBurenbubie yncia (R), ux npencraBnenue B BUje ASCITHUHBIX TIPOOECH.

N300paxkeHne uucen Ha mOpaMod. Moayib AEMCTBUTENBHOTO YHUCIA, €ro
r€OMETPUUECKUM CMBICIL.

YucnoBble BblpaxeHus. AnareOpandeckue BblpaxkeHUs. PaBeHCTBa H
HEpaBEHCTBA aNredpanveckux BbipakeHuil. MHorousneHsl. Anredpandeckue 1poou.
@OopMyJIbl COKPALLICHHOTO YMHOXKEHUS.

CreneHb ¢ HaTypaJbHBIM U PAlMOHAJIBHBIM MOKa3aTenaeM. ApUpMETHUESCKUN
kopeHb. Jlorapudmel, ux cBoicTBa. TpuroHomeTpus. YTIbl U HX H3MEpPEHUE.
CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC yTJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyIibl ciaoxkeHus ((PopmMyIbl

JJIs1 ,Z[BOﬁHI)IX " ITIOJIOBMHHBIX erIOB). OI[HO‘{J'IGH N MHOT'OYJICH.



MHorounieH ¢ ogHOM nepeMeHHOW. KopeHb MHOrouseHa Ha MOpuMmepe
kBagpatHoro TpexwieHa. [lonarue Qyukuu. CrocoObl 3amaHus  (QyHKIUU.
Ob6nacTh onpeneneHus. MHOXKECTBO 3HaAUYCHUI (PYHKIIHH.

I'paduk Pynknuu. Bospactanue u yObIBaHUE (YHKIIUH; TEPUOIUIHOCTS,
YETHOCTh, HEYETHOCTD.

JloctatouHoe ycioBue Bo3pacTtanus (yObIBaHUs) (YHKIIMM Ha TPOMEKYTKE.
[TonsiTue 3xcTpeMyMa PyHKIUY.

Heobxomumoe ycioBue s3kcTpemyMa GyHKIUHU (Teopema depma).

JloctaTouHoe yciaoBHe 3KcTpemyma. Hambosblllee 1 HauMeHbllIee 3HaUY€HUE
(YHKUIHMH HA TPOMEKYTKE.

OmnpeneneHre U OCHOBHBIE CBOMCTBA (YHKIUN: TUHEHHOM, KBaIpaTUUHON Y =
ax? + bx + ¢, crenennoii y = ax" (n € N),y = k/X, nokazarenbHoii y = a*, a > 0,
JOrapu(pMHUECKOM, TpUroHOMeTpUYecKuX GyHKImi (y = Sin X, y = COS X, y = tg X,
y = ctg X), apu(pMeTHIECKOro KOpHS ¥ = V/X.

Vpasuenue. Kopuu ypaBHeHus. [loHsATHE O pPaBHOCWUIIBHBIX YpaBHEHUSX.
HepasenctBa. Pemienne HepaBeHCTB. [loHATHE O paBHOCWIIBHBIX HEPAaBEHCTBAX.
Cucrema ypaBHEHUH 1 HEPABEHCTB. PellIeHUs CUCTEMBI.

Apudmernueckas U reomeTpuyeckas nporpeccus. @opmyna N-oro yjaeHa u
CYMMBbI MEPBBIX M WICHOB apupMeTHdYecKoil nmporpeccuu. @opmMyna N-oro yieHa u
CYMMBI IIEPBBIX IT WIEHOB F€OMETPUYECKON IIPOIPECCHUH.

Onpenenenue npousBogHON. E€ dusmyeckuii m reoMeTpuuecKuil CMBICI.
[MpousBonHbie GyHKIMN y = SINX;y = cosx;y = tgx;y = a¥;y =ax" (n € N), y = Inx.

1.2. 'eomeTpust

[Ipsimas, Jyd, OTpe30K, JIOMaHas; JJIMHA OTpe3Ka. YTOJI, BeJIMYMHA YIIA.
Beprukaibuble U cMexHbIe yriabl. OKpY>KHOCTh, Kpyr. llapannenbHbie npsmble.
MHOroyroyibHUK, €ro BEpIUIMHBI, CTOPOHBI, TUATOHATIH.

Tpeyronsuuk. Ero menmana, O6uccektpuca, BbicOTa. Buabl TpeyrojbHHUKOB.
CooTHOIEHUS MEXAY CTOPOHAMH U yIiIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

YeThlpexyroJapbHUK: MapajjiesiorpaMM, MpsIMOYTOJIbHHUK, poMO, KBajpar,

Tparenus.



OxkpyxHocTth M Kkpyr. Llentp, xopma, aumamerp, pamuyc. KacarenpHas k
OKpYy>KHOCTH. [[yra okpyx)HocTU. CEKTOP.

[leHTpanbHbIC U BIMCAHHBIE YTJIbI.

@opMysibl IUIONIAAN: TPEYTOJbHHUKA, MPSAMOYTOJbHUKA, MapaJuiesaorpaMma,
pomba, KBajJpata, TPAreluH.

JnuHa OKpYKHOCTH W JJIMHA JIyTH OKPYKHOCTH. PaamaHHas mepa yria.
[Inomans Kpyra u mwionaab CEKTopa.

[Tomo6ue. [Tomo6ubBIe hurypsl. OTHOMEHUE TUTOMAACH MOJOOHBIX GUTYP.

[Ipumepsl npeobOpazoBanus ¢uryp, Buabl cummerpuu. [IpeoOpazoBanus
o100Ms ¥ €ro CBOICTBA.

Bektopel. Omnepauun Haj Bektopamu. llnockocts. I[lapamnmenbHbie
nepecekarmuecs IIockocty. [lapamiensHOCT NPSIMOM M IIOCKOCTH. YTOJ
MPSMOM C TITOCKOCTHIO. [IeprieHanKysp K mIOCKOCTH.

JIByrpannbie YIJIBI. JIvuHenHbII yIoJl JIByTPaHHOT' O yria.
[lepneHANKYIAPHOCTh ABYX MIOCKOCTEH.

Muororpannnku. VX BepimuHbl, rpaHu, auaroHanu. lIpsmas u HakjaoHHasd
npu3Mbl, nupamuasl. IlpaBunbHass mnpu3Ma U OpaBUbHAs — NUpaMU/A.
[Tapannenenuneabl, UX BUIBI.

durypsl BpalleHus: MUWIMHIP, KOHYC, cdepa, map. Llentp, nuametp, paauyc
cheppl u mapa. IlmockocTh, kKacarenbHass K cdepe. Dopmynsl  mIomagu
MOBEPXHOCTH M oO0bema mpu3Mbl. DOpMyIbl MIIOMIAIA MTOBEPXHOCTH U O0BEMa
nupamuabl. GopMyInbl TUIOLMAAN TMOBEPXHOCTH M o0beMa UWIMHApPA. PopMyIibl
IUIOIIAM TOBEPXHOCTH U oObema koHyca. Dopmynbsl oobema mapa. Popmyibl
101 M CEephl.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI
2.1. Auredpa u HavyasI1a aHaJIM3a

CsoiicTBa ¢yHKIMU y = KX + D 1 €€ rpaduxk.

CaoiictBa QpyHkiuu y = k/x u e€ rpaduk.

Cpoiicta (ynkmum y = ax®> + bx + ¢ u eé rpaduk. Popmyna KopHeh

KBaJIPaTHOTO YPaBHEHUS.



Pa3noxkeHue KBaApaTHOrO TpEeX4J€HA Ha JMHEWHbIE MHOXHUTENH. CBOKCTBA
YHCJIOBBIX HepaBeHCTB. Jlorapudm npousBeeHus, CTENEHH, YaCTHOTO.

Ompenenenre u cBoiicTBa PyHKIMM y = SIN X ¥ y = COS X UX rpaduKH.
Omnpenenenue u cBorcTBa GyHkuuu y = tgX,y = Ctg X u ux rpaduku. Pemenue
ypaBHEHHMIA BUa SIN X = @, COS X = a, tg X = a . ®opMyJIbl IPUBEICHUS.

3aBUCUMOCTH MEX]y TPUTOHOMETPUUYECKUMU (DYHKIMSIMU OJTHOTO M TOTO KE
aprymeHTa. Tpuronomerpuueckre (QyHKIHMH TBOMHOTO apryMenta. [IpousBonHas
CYMMBI IBYX (DYHKIIHH.

2.2. I'eomeTpust

CaolicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA. CaolicTBa TOYEK,
PAaBHOYAAJIEHHBIX OT KOHILIOB OTpe3Ka. [Ipu3Haku mapayienbHOCTH IPSMBIX.

Cymma yrioB TpeyronbHuKa. (CyMma BHEIIHHX YIVIOB  BBIIIYKJIOTO
MHOT'OYTOJIbHUKA.

[Ipu3Haku nmapajuienorpaMmma, €ro CBOMCTBaA.

OKpy)HOCTb, OIMCAHHAS OKOJIO TPEYTOJIbHUKA.

OKpyKHOCTb, BOMCAHHASI B TPEYT OJIbHUK.

KacarenbHast K OKpyKHOCTH U €€ CBOWCTBO.

N3mepenue yriia, BIUCAHHOTO B OKPYKHOCTb.

[Ipu3Haku nog00us TPEYroabHUKA.

Teopema [Tudaropa.

dopMyIibl IIIOLIAIEH TapalyieorpaMma, TpEyTroJIbHUKA, TPANICHHH.

dopmyna pacCTOSAHUS MEXAY JBYMS TOYKAMH IUIOCKOCTH. Y PaBHEHHUE
OKPY’KHOCTH.

[Ipu3HaK mapajuieIbHOCTH MPSMOU U TIIIOCKOCTH.

[Ipu3HaKk mapayIeabHOCTH MIIOCKOCTEN.

Teopema 0 nepHeHIUKYyJISIPHOCTH MPSIMOMN U TIOCKOCTH.

[leprieHIUKYJIAPHOCTD IBYX IJIOCKOCTEN.

TeopeMsl 0 mapaIeIbHOCTH U EPIIEHIUKYJISIPHOCTH IUIOCKOCTEN. Teopema o

TpeX MeprneHANKYIIsIpax.



IIpumepbl BAPHAHTOB IK3aMeHALIMOHHBIX PadoT
Bapuant 1

1. BeI1oTHUTE O€HCTBUA:
3x+5 11-x
X—2 x-2

2. Beruuciure:

1) 3/0,4° -5° ; 2) 364 ; 4) %.

3. Beruucnure:

3 9

124 .34

7 8
1) 25.25; 2) :
4 4
4. Beruucnure:
1) log,,144; 2)I1g 0,0000001; 3) Ine.
5. [locTpoiite rpadukn HyHKIIHIA:

y=x*-4,

6. Haiimure o6macTs onpeneneHus GyHKITNHN, 3aJaHHON (GOPMYITOH:

1)y=é; 2)y =/x.

7. YcraHoBUTE, Kakue U3 JaHHBIX (YHKUIWN YETHBIEC, KAKUE HEUETHBIE:

fL()=x+L f,(x)=-x2 fi(x)= 1_

X3

8. Pemuth HEepaBEHCTBO:

2 3 4

3xXx+6 x x-1
—-—> .

9. Haiimute nmpou3BoaHBIC (DYHKITHIA:

f,(X)=3x* =7x+3;
f,(X) = (3x® +2)In x.

10. Ot nByX mpuUCTaHEeW OAHOBPEMEHHO HABCTpEUy APYr APYry OTIUIBUIM JIBa
katepa. Uepe3 5 4 oHM BCTpeTUIUCh. C KaKOW CKOPOCTHIO IIEJT KaXKAblid KaTep, eCcliv
CKOPOCTh OAHOro Ha 12 kM/4 OOJBIIE CKOPOCTH APYTrOro, a PacCTOSHHUE MEXKIY
MPUCTAHIMHU 440 KM?



Bapuanr 2

1. BBITOTHUTE NEVCTBUS:
5b—-b?  6a’
3a  Db®-5p2°
2. Beruncaure:
1) |3 .(L)M 1 2) V20048
V2

18

3. Beruucnure:
3 9
moo3 4.94
1) 910 :95; 2) 12¢-37

L
4 4

4. Beryuciaure:
1) log, %; 2) lg10000; 3) Ine.
3

5. llocTpoiite rpadukn HyHKIIHIA:

1
=——+3.
y x-1

6. Halimute o0nacTh onpeaenenust QyHKINMH, 3aJaHHONU (HOopMyIIoit:

2
1
Ny="""12)y=x.
x—1

7. YcTraHoBUTE, Kakue W3 TaHHBIX (DYHKIUN YeTHbIE, KaKUe HEUETHHIE:

1
x® -1

f,(x)=x+1Lf,(x)=—x%f,(x) =

8. Pemuth HEpaBEHCTBA!
3x* -9x-12<0.

9. HaiimuTe mpon3BoaHbIE ()YHKITHIA:

10. B 6acceitn u3 aByx TpyO BiuBaeTcs Boja. M3 oaHOM TpyOBl CO CKOpOCThIO 37
J/MUH, U3 Apyrou — 42 jn/mMuH. 3a Kakoe BpeMsl 3al0JTHUTCS ATOT 0acCeiiH, KOTOPhIN



BmeniaeT 31200 1 BOabI, €ciM B HEM €CTh CTOK, 4Yepe3 KOTOphIH 3a MHHYTY
BbUTHMBaeTCs 14 1 BoabI?

3. OCHOBHbBIE YMEHUA U HABBIKA

DK3aMeHYIOIUNCS JOJKEH yMeTh: [Ipon3BoanTh apupmMeTnieckue 1eicTBUs
HaJ 4YHUCIIaMH, 33/IaHHBIMH B BHJE OOBIKHOBEHHBIX U JECATUYHBIX IpoOeif; ¢
TpeOyeMOi TOYHOCTBIO OKPYIJISITH JAHHBIE YWCIA U PE3yNbTaThl BBIYUCICHUH,;
MOJIb30BAThCS KAJIBKYJIATOPAMH UM TAOJIMLAMHU /ISl BBIYMCIICHUM.

[TpoBoAMTH TOXAECTBEHHbIE MpeoOpa3oBaHUsl MHOTOYJIECHOB, JIpoOeii,
COJZIEpIKAILIMX ITIEPEMEHHBIE, BBIPAKEHNN, CONEPKAILNX CTEIICHHBIE, TOKA3aTEIIbHBIE,
J0rapu(pMUYECKUE U TPUTOHOMETPUUECKUE (PYHKIIUU.

Crpouth rpaduky JTUHEWMHOM, KBAJPAaTUYHOM, CTEIEHHOM, MOKa3aTeIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUUECKUX (PYHKIIUH.

Pemate ypaBHEHHS U HEPABEHCTBA MEPBOM U BTOPOM CTEIIEHU, YPABHEHHUS U
HEPABEHCTBA, MPUBOMSIIMECSA K HUM; PEIIaThb CUCTEMbl YPABHEHUN U HEPABEHCTB
IIEPBOM U BTOPOM CTENEHHU U NMpUBOAInecs K HUM. Cro/1a, B YaCTHOCTH, OTHOCSITCS
IIPOCTENIINE YPABHEHUS U HEPABEHCTBA, COJECPIKALLNE CTEIICHHBIE, [I0KA3aTENIbHBIE,
Jorapu(pMUYECKUe U TPUTOHOMETPUUYECKHUE (PYHKIIUU.

Pemlarp 3amaum Ha COCTaBIICHME YPAaBHEHMM U CHCTEM YpPaBHEHUM.
N306paxkats reomeTprueckue (PUrypbl ¥ IPOU3BOAUTH IPOCTEHIIINE TOCTPOEHUS Ha
KOOPJMHATHOM IIOCKOCTH.

Hcnonp30BaTh r€OMETPUYECKHE MIPEACTABIICHUSA IpU  pELICHUH
anreOpanvecKkux 3aJad, a METOAbl anreOpbl U TPUTOHOMETPUU - MPHU PEIICHUU
reOMETPUYECKUX 3a/1a4.

[TpoBOIMTH HA MIIOCKOCTH ONEPALIMU HAJl BEKTOPAMH (CIIOXKEHUE U BBIUUTAHUE
BEKTOPOB, YMHO>XCHHE BEKTOpa Ha YMCIIO) W IOJb30BaThCSl CBOWCTBAMM 3THX
OIepaIvu.

[Tonb30BaTbcs MOHATHEM MPOU3BOJHOM MpPU HCCIENOBAaHUM (PYHKIMH Ha

Bo3pacTanue (yObIBaHHE), Ha SKCTPEMYMBI U TIPU MTOCTPOCHUHU TPa(UKOB QYHKIIUH.



