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IpeauciioBue
Matepuasibl IporpaMmMbl UMEIOT LIEJIBI0 OKa3aThb NOMOIIb A0UTYpHEHTAM B
IIOATOTOBKE K BCTYIHUTEIBHOMY HCIIBITAHUIO II0 MaTeMaTHKE, KOTOPBIU
TpaJAULIMOHHO TpoBoauTcs MHctuTtyToM B Qopme TectupoBanus. Ha sk3amene
aOUTYpUEHT [OJDKEH I0Ka3aTb MaTEeMaTHMYECKUE 3HaHUS M YMEHHUS B paMKax
TpeOOBaHMII K BBIIYCKHUKaM 0O0I€00pa30BaTEeNbHbIX IIKOJ, OINpPEAEIsieMbIX
®denepanibHbIM  OCYJAPCTBEHHBIM  00Opa30BaTEIbHBIM  CTAHIAPTOM  OOIIEro

obpazoBanus (PI'OC).

1. OCHOBHBIE MATEMATHYECKUE ITOHATUA U ®AKTHI
1.1. Apudmernka, ajaredpa u HayaJIa AHAJIN3A

Hatypanwsubie uucna (N). [Ipoctsie u cocTtaBHbIe uncia. Jlenurens, KpaTHOE.
HauOonpmmii o0mumid JgenuTenb, HauMeHbllee oOmee kpaTHoe. [IpusHaku
nenumocTH Ha 2,3,5,9,10.

[enwie uyucna (Z). Paunonansubie uyucia (Q), WX CIOXKEHUE, BBIUUTAHUE,
yMHOXXeHHE M JeneHue. CpaBHEHUE palMOHAIBHBIX uucen. MppauumoHanbHbIE
yucia. CpaBHEHUE UPPALIMOHATBHBIX U PALlMOHATIbHBIX YHCEL.

HetictButenpHble yncna (R), ux npeacrapieHue B BUAE I€CITUYHBIX TPOOCH.

M3o00paxkeHne uucen Ha mOpsMoi. Moayib ACHCTBUTENBHOTO YHCIA, €ro
F€OMETPUYECKUN CMBICII.

YucnoBble BblpaxeHHs. AnreOpandeckue BblpakeHHs. PaBeHcTBa H
HEpaBEHCTBA aireOpanvecKkux BbIpaxkeHU. MHorouneHsl. Anredpandeckue
npobu. @opMyIibl COKPAILIEHHOTO YMHOKEHUS.

CremneHb ¢ HaTypaJlbHBIM U PallMOHAJIBHBIM MOKa3aTeneM. ApudmeTudaeckuit
kopeHb. Jlorapudmel, ux cBoiicTtBa. TpuroHomerpusi. YIiibl U UX H3MEpEHUE.
CuHycC, KOCUHYC, TAHT'€HC, KOTAHT€HC yTJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DPOpMYIIbI cllokeHUs (HOpMYIIbI

JJIA I[BOﬁHI)IX H ITIOJJIOBUHHBIX er'IOB). OI[HO‘JJ'IGH N MHOT'OYJICH.



Muorounen ¢ oaHou mnepemeHHOW. KopeHb MHOrouwieHa Ha MpUMEPE
kBagpatHoro TpexwieHa. [lonarne @yakmuu. CrnocoObl 3amaHus (QyHKITUH.
O6unactb onpeneneHus. MHOXXECTBO 3HaU€HUI (PYHKITUH.

I'paduk ¢ynkmuu. Bospacranue u yObiBaHue (YHKIUH; MEPHOJUYHOCTD,
YETHOCTb, HEYETHOCTb.

JloctatouHoe ycioBue Bo3pacTaHusi (yObIBaHMS) (PYHKIIMM HAa MPOMEXKYTKE.
[TonsiTue 3xcTpeMyma (PyHKITUH.

Heob6xonumoe yciaoBue skctpemyma GyHKIuu (Teopema depma).

HocTtaTouHoe ycioBue 3KcTpemyMa. Hanbomnbliiee 1 HauMEHbIIIEE 3HAYCHUE
(yHKUIHMH Ha TPOMEXKYTKE.

OmnpeneneHre U OCHOBHbIE CBOMCTBA (DYHKIIMI: JIMHEWHOMN, KBaIpaTUYHOU Y =
ax? + bx + ¢, crenennoii y = ax" (n € N),y = k/x, nokaszarensHoil y = a*, a > 0,
JorapuMUYECKON, TPUTOHOMETpUUYECKUX (PyHKIUH (Y = Sin X, y = COS X, y = tg X,
y = ctg X), apuMETHIECKOTo KOPHS Y = /.

VYpasuenune. Kopuu ypaBHeHus. [loHSTHE O pPAaBHOCHIIBHBIX YpPABHECHUSX.
HepaBenctBa. Pemienue HepaBeHCTB. [loHSTHE O pPaBHOCHIIBHBIX HEPaBEHCTBAX.
Cucrema ypaBHEHU U HEPABEHCTB. PelieHns: CUCTEMBI.

Apudmernueckas u reomerpuyeckas nporpeccusi. opmyna n-oro 4yjaeHa H
CYMMBI TMIEPBBIX IT 4JIeHOB apudmeTnueckoi nporpeccun. dopmyna n-oro uieHa u
CYMMBI IIEPBBIX I WICHOB F€OMETPUUYECKON IPOTPECCHH.

Onpenenenue npous3BoaHOM. E€ (u3nueckuili 1 reoMeTpUYECKUd CMBICIL.
[IpousBoaHbie QYHKIMN y = SinX;y = cosx;y = tgx;y = a*;y = ax" (n € N), y = Inx.

1.2. 'eomeTrpus

[Ipsmas, myd, OTpe30K, JIOMaHas;, JJIMHA OTpe3Ka. YTOJI, BEIWYHMHA YIJIa.
BeptukanbHubie 1 cMexkHble yriibl. OKpyKHOCTh, Kpyr. I[lapamienbHbie mpsiMbIE.
MHOTroyroibHUK, €ro BEpIINHbI, CTOPOHBI, TUArOHAJIH.

Tpeyronsuuk. Ero memuana, GuccekTpuca, BbicoTa. Buapl TpeyroibHUKOB.
CoOoTHOLIEHUSI MEXKAY CTOPOHAMHU U yriaMUu NPsIMOYTOJIbHOTO TPEYTOJIbHUKA.

YeThIpexyroapHUK: TapajieiorpaMM, TMPSIMOYTOJIBHUK, pOMO, KBajpar,

Tparenus.



OxkpyxHocTth U Kpyr. Llentp, xopaa, auamerp, paauyc. KacarenbHas k
okpyxHOCTH. [Jyra okpyxxHoctu. CekTop.

LleHTpanbHbIC U BIMCAHHBIE YTJIbI.

@dopMyIibl IUIOMIAIA: TPEYroJbHUKA, MPSMOYIOJIbHHKA, Mapajuiejorpamma,
pomba, KBajparta, TpareuH.

JnuHa OKpYKHOCTH W JJIMHA JyTM OKPYXXHOCTU. PagmaHHas mepa yria.
[Inomane kpyra u mwiomaab CEKTopa.

[Tono6ue. [Tonobusie purypel. OTHOLIEHUE TUIOMIAACH TOJOOHBIX GUTYP.

[Ipumepsl npeoOpazoBanus ¢uryp, Buabl cummeTpuu. I[IpeodpazoBanus
1o100Ms ¥ €ro CBOMCTBA.

Bekropel. Omnepaunu Hax Bekrtopamu. Ilnockocts. IlapamensHble U
MEPECEKAIOIINECS TUIOCKOCTH. [lapaiuienbHOCTh OpPSIMOM M IUIOCKOCTH. YTOII
NPSIMOM € ITOCKOCTHIO. [lepnieHIuKyIp K MIOCKOCTH.

JIByrpansbie YIJIBI. JIvHenHbIU yIoJl JBYTPAHHOTO yria.
[lepneHANKYISIPHOCTh ABYX MJIOCKOCTEHN.

Muororpanauku. VX BeplinHBI, rpaHd, AuaroHainu. [Ipsmas u HakiIOHHas
npu3Mbl, nupamuael. [lpaBunbHass mnpu3mMa ¢ OpaBUbHAs — TUpaMUJA.
[Tapannenenunensl, UX BUIBL.

durypsl BpalieHus: IWIHHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc
cheppl u mapa. Ilmockocth, kacaTenbHas K cdepe. Dopmynbl IUIOHIATU
MOBEPXHOCTU M 0O0bema mpu3Mbl. DOpMyIbl TUIOMIAAN TOBEPXHOCTH U oOBEMa
nupaMuibl. QopMyIIbl IUIONIAAM TOBEPXHOCTH U 0Obema IuiauHApa. Dopmysibl
IJIOLIAAN MOBEPXHOCTH M 00beMa KoHyca. DopMyibl oObema mapa. Dopmyiibl
10 IH CEephl.

2. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI
2.1. AuireOpa u HaYajIa aHAJIN3a
CaoiicTBa QpyHKIMU y = KX + b 1 €€ rpaduxk.
CaoiictBa QpyHkuuu y = k/x u e€ rpaduk.

2

CpoiictBa ¢yHKIMH y = ax” + bx + ¢ u e€ rpapuk. Popmyna KopHeil

KBaJApaTHOI'O YpaBHCHMHAL.



Pa3noxeHue KBaJpaTHOTO TPEXWIEHA Ha JUHEHHble MHOXUTENH. CBOMCTBA
YHICIIOBBIX HepaBeHCTB. Jlorapum npousBeieHus], CTETEH!, YaCTHOTO.

Omnpenenenne U CBOWCTBA (PYHKIMM Yy = SIn X U Y = COS X UX IpauKu.
Omnpenenenve u cBoiicTBa QyHKUIMU y = tgX,y = ctg X U ux rpapuku. Pemenue
ypaBHEHHUH BUJa sin X = a, Cos X = a, tg X = a . DopMyJIbl IPUBEACHHUS.

3aBUCHUMOCTH MEXKIY TPUTOHOMETPUUECKUMHU (PYHKIMSIMH OJHOTO U TOTO XK€
apryMmenTa. Tpuronomerpuyeckue (pyHKIHUU BOWHOTO aprymenTa. [IpousBonHas
CYMMBI JIBYX (DYHKIIMH.

2.2. I'eomerpus

CaolicTBa PaBHOOEIPEHHOTO TPEYTrOJIbHUKA. CaolicTBa TOYEK,
PaBHOYJAJICHHBIX OT KOHIIOB OTpe3Ka. [Ipu3Haku napamuielbHOCTH NPSAMBIX.

Cymma yrioB TpeyronbHuKa. (CyMma BHEIIHHX YIVIOB  BBIIIYKJIOTO
MHOI'OYTI'OJIbHUKA.

IIpu3naku nmapaienaorpaMma, ero CBOMCTBA.

OKpy»HOCTb, OIMCAHHAS OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIINCAHHAsI B TPEYTOJIbHUK.

KacarenpHas K OKpYKHOCTH U €€ CBOMCTBO.

M3mepeHune yriia, BHUCAHHOIO B OKPY>KHOCTb.

[TpusHaku noao0ust TpeyroiabHUKA.

Teopema Iludaropa.

@opMyIibl IUIOLIAIEN NTApAIIJIEIOTpaMMa, TPEYTOJIbHUKA, TPAIICIIUH.

@opmMmyna pacCTOSSHUA MEXAY JABYMsS TOYKAMH IUIOCKOCTH. YPaBHEHHE
OKPY’KHOCTH.

[Ipu3HaK nmapajuIeIbHOCTH MPSAMOM U TITIOCKOCTH.

[Ipu3Hak mapamaeabHOCTH MIIOCKOCTEN.

Teopema 0 nepHEeHIUKYISIPHOCTH NPSIMOU U TUIOCKOCTH.

[leprieHIUKYIJISIPHOCTD IBYX IIJIOCKOCTEH.

Teopembl 0 mapajIeNbHOCTH U NMEPNEHIUKYISIPHOCTU IUIOCKOCTEN. Teopema

O TpeX NEPHEHIUKYJIIAPAX.



IIpuMepbI BAPMAHTOB 3K3aMEHAIMOHHBIX PadoT
Bapuanr 1

1. BeInOJHUTE IEUCTBUA:
3X+5 11-x

Xx—2 x-2°
2. Beruuciure:

1) 3/0,4° 5% ; 2) 364 ; 4) Neod

3. Beruuciure:

3 9

8
1) 2525 2) 1203

4 Z
4. Beruuciaure:
1) log,,144; 2)1g 0,0000001; 3) Ine.

5. [NocTpoiite rpaduku HyHKIMIA:
y=x*-4.

6. Halimute o6nacTs onpeaeneHus GyHKITUN, 3aJaHHON (GOPMYIIOH:

1)y=Xi_1; 2)y:\/;.

7. YcraHoBuTe, KaKve U3 JaHHBIX (PYHKIIMIA YEeTHBIC, KAKHE HEUCTHBIC:

f,()=x+L  f,(x)=—x f3(x):X31

8. Pemmth HEepaBEeHCTBO:

3X+6 x x-1

2 3 4

9. Haiimute mpon3BoaHbIE (YYHKITHIA:

f(x)=3x*-7x+3
f,(x)=(3x* +2)In x.

10. Ot nByx mpuCTaHEW OJIHOBPEMEHHO HaBCTpeuy APYTr APYry OTIUIBLIM JBa

katepa. Uepe3 5 4 oHu BcTpeTiHCh. C KakoW CKOPOCTBIO IIEN Ka)KIblil Kartep,

€CJIM CKOPOCTh OJHOTO Ha 12 KM/4 OOybIlle CKOPOCTH JPYroro, a pacCTOSHHE

Mexay npuctansmu 440 km?



Bapuanr 2

1. BeimoaHUTH A€HCTBHA:
5b-b*  6a’
3a  b°-5p?’
2. Beruucaure:
1) [3* .[ijﬁ 1 2) —m_\/é.
18 J2

3. Beruucnure:
3 9
11 3 n n
noos 1243
1) 910:95; 2) -

4 4

4. Bpluuciaure:

1) log, 1 ; 2) Ig10000; 3) Ine.
lg1
5. [locTpoiite rpaduku GyHKIIMIA:
1

=——+3.
y Xx—1

6. Halimute o0nacTh onpeseneHus GyHKIUHU, 3aJaHHON (OPMYIIOH:

2_
1)y:X 1;2)y:\/;.
x—1

7. YcraHoBuTe, KaKre U3 JaHHBIX (PYHKIMK YeTHBIC, KAKHE HEYCTHBIC:

1
x® -1

f.(X)=x+Lf,(x)= _X3;f3(x) =

8. Pemuth HEpaBEeHCTBA:
3x? —9x-12<0.
9. Haiimute mpon3BOaHbIC (DYHKITHIA:

fl(X):\/—_X_ls;

oS X
X + 6%

fz (X) =

10. B 0acceiin u3 nByx TpyO BiuBaeTcs BoAa. M3 ogHoi TpyObl co ckopocThio 37
a/MuH, U3 Apyrod — 42 g/muH. 3a Kakoe BpeMs 3aloJHUTCS 3TOT OacceiiH,



kotopeii BMemaer 31200 1 BOJbI, €Clii B HEM €CTh CTOK, Y€pe3 KOTOPhIA 3a
MUHYTY BbUIUBaeTcs 14 1 BoabI?

3. OCHOBHbBIE YMEHHUA U HABBIKA

DK3aMEHYIOIUNCS TODKEH YMeTh: [Ipon3BoanTh apudMeTHIecKue NeUCTBUS
HaJ[ 4YUCJIaMH, 33JlaHHBIMU B BHUJI€ OOBIKHOBEHHBIX M JECSITHYHBIX Ipo0el; c
TpeOyeMOll TOYHOCTBIO OKPYIJIATH JIaHHBIE YHCJIA U PEe3YyJIbTaThl BBIUMCIICHUM;
MOJIb30BAThCS KAIBKYISTOPAMU UM TaOJIMIIAMU ISl BBIYUCIICHUH.

[IpoBOIUTE  TOXKIECTBEHHBIE MpPEOOpa30BaHWs MHOTOWICHOB, JpoOeH,
coAepKaInx TIEPEMEHHBIC, BBIPAKCHU, coaepKaIux CTCIICHHBIE,
MOKa3aTelIbHbIE, JIOTapu(PMUUECKUEe U TPUTOHOMETPUYECKUE (DYHKITUH.

Crpouth rpaduky JTUHEHMHOM, KBaJpPAaTUYHOM, CTEIICHHOM, TMOKa3aTeIbHOM,
Jorapu(pMU4YECKON U TPUTOHOMETPUUYECKUX (PYHKLIUM.

Pemate ypaBHEHHsI M1 HEPABEHCTBA MEPBOM U BTOPOM CTEIIEHU, YPABHEHUS U
HEPABEHCTBA, MPUBOJAIIMECS K HUM; PEIIATh CUCTEMbl YPABHEHUN M HEPABEHCTB
MEpBOM M BTOPOM CTENEHM W npuBojdimMecs K HuM. Crola, B 4YaCTHOCTH,
OTHOCATCSl TPOCTEUIIINE YPABHEHUS W HEPABEHCTBA, COJEPKAIIUE CTEICHHBIC,
MoKa3aTebHbIe, JJOTapu(MUUYECKUE U TPUTOHOMETPUUECKUE (PYHKIIUH.

Pematp 3amauM Ha COCTaBJIICHME YPAaBHEHUW U CHUCTEM YpPaBHCHUM.
N306pakath reoMeTpudeckue GUrypbl U MPOU3BOJUTH MPOCTEUININE TTOCTPOCHUS
Ha KOOPJAMHATHOU IUIOCKOCTH.

Hcnonb3oBaTh F€OMETPUYECKUE MPEJICTaBIICHUS pu pelIeHun
anreOpanyeckux 3ajad, a METOJAbl aareOpbl U TPUTOHOMETPUU - MPHU PEIICHUU
r€OMETPUUECKHUX 3a]1a4.

[IpoBoAMT, HA TIUIOCKOCTH OINEpallud HaJ BEKTOpaMHu (CIOXKEHUE U
BBIYUTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCJIO) U TOJh30BaThCs

CBOMCTBaMH 3TUX ONEPALUU.



[Tonp30BaThbCs MOHATHEM NPOU3BOAHON MPU HCCIENOBAaHUM (PYHKIHMA Ha
BOo3pacTanue (yObIBaHWE), HA OKCTPEMYMbI WU TIpU TIOCTPOCHUHU TpaHUKOB

byHKIUH.



