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IIpeauciioBue
Marepuasbl TIporpaMMbl UMeROT 11e/Ibl0 OKa3aTh TOMOIlb abWUTypreHTam B
MOATOTOBKE K BCTYNMUTEJBHOMY HCIBITAHUKD [0 MaTeMaThKe, KOTOPbIU
TPAJIMLIMOHHO NpoBoAUTCS MHcTUTYyTOM B (hopMe TecThpoBaHusl. Ha 3K3ameHe
abUTypUeHT [IO/DKeH TI0Ka3aTh MaTeMaTUuecKue 3HaHUsl U YMeHMs B paMKax
TpeOOBaHMI K BBLIMYCKHUKaM 00IieoOpa3oBaTeNbHBIX IIIKOJ, OIpee/seMbIX
denepa/ibHBIM  TOCYAAPCTBEHHBIM  00Opa3oBaTe/NbHBIM  CTaHAApTOM  0OIIero

obpazoanus (PI'OC).

1. OCHOBHbBIE MATEMATHUYECKUE ITOHATUA U ®AKTbHI
1.1. Apudmeruka, anredbpa ¥ Haua/ia aHa/IU3a

Harypanbhbie uncia (N). [IpocTeie u cocTaBHble uncaa. [denurens, KpaTHOe.
HaubGonpimii oOmmii  fenutenb, HauMeHbIlllee 00ijee KpaTHoe. [Ipr3HaKu
JIeJIMMOCTH Ha 2,3,5,9,10.

[Ipouent. [Iponopryu.

[envie uncna (Z). PaimonanbHble uncia (Q), UX C/oXKeHUe, BbIUMTAHUE,
yMHOXKeHWe U gesieHue. CpaBHeHHe palMOHa/IbHBIX 4YHcesl. VppalMoHanbHbIe
yncsia. CpaBHeHUe UpPaLMOHAIbHBIX U PAlJMOHA/IBHBIX UHCe.

HeiictButenbHbie uncia (R), ux npezacTapieHue B BUjie JeCITUUHBIX Apobei.

N300pakeHre uyucen Ha MpsMOA. MoAy/nb AeMCTBUTE/NLHOTO YKC/A, €ro
reoMeTpU4eCKU CMBIC/I.

YucnoBble BblpakeHUsi. AusireOpanueckuve BbipakeHUs. PaBeHCTBa U
HepaBeHCTBa a/irebpanuecKux BhIpaykeHU. MHorouseHbl. Anrebpandeckue Apoou.
@®opMyJibl COKPALLIEHHOTO YMHOKEHHS].

CreneHb C HaTypaJbHbIM U paljMOHAIbHBIM TOKa3aTeseM. Apu(mMeTruuecKuii
KopeHb. Jlorapudmel, UxX CcBoMcCTBa. TpuUroHOMeTpUsi. YTJ/ibl U UX U3MepeHue.
CuHHyC, KOCUHYC, TaHT€HC, KOTaHT'eHC yTJia.

OCHOBHOe TPUIOHOMEeTPUYeCKOoe TOXAeCTBO. POpMyJibl C/105KeHUs ((POPMYJIbI

J71s1 ABOMHBIX U TMOJIOBUHHBIX YTJI0B). OHOU/IEH U MHOTOUJIEeH.



MHorouneHn ¢ opHOU mnepeMeHHOW. KopeHb MHOrousieHa Ha TpHUMepe
KBajipaTHOro TpexwieHa. [loHsitue @yHkiuu. CrocoObl 3afaHvs (QYHKLWU.
O6nactsb oripeienieHusi. MHOKeCTBO 3HaUeHUM QYHKIUH.

I'paduk ¢yskimu. Bo3pacrtanve u yObiBaHWe (QYHKIMM; T€PUOAUYHOCTD,
YEeTHOCTb, HEYETHOCTb.

HocratouHoe ycnoBue Bo3pacTaHusi (yObiBaHuMs1) QYHKIIMU Ha TIPOMEXKYTKe.
[ToHsiTHe 3KCTpEeMyMa (PYHKIMH.

Heob6xoumoe ycioBre 3kcTpeMyMa QyHKIUM (Teopema Pepma).

HocraTouHoe ycjoBHe 3KCcTpeMyMa. Hanbosibiliee ¥ HavMeHbIllee 3HaueHUe
(YHKLHW Ha TIPOMEKYTKE.

OrnpeziesieHyie ¥ OCHOBHBIE CBOMCTBA (DYHKLIMN: JINHEWHOM, KBa/IpaTUYHOU y =
ax’ + bx + ¢, crenenHoi y = ax" (n€N),y = k/x, nokasare/jsHoii y = a*, a > 0,
norapupMHUUYeCcKOr, TPUTOHOMEeTPUUEeCKUX (PYHKLMM (y = Sin X, Yy = COS X, Y = tg X, Y
= ctg X), apu(MeTUUeCKOro KOpPHS y = v/x.

YpaBHenuve. KopHu ypaBHeHus. [IoHATHME O paBHOCWIBHBIX YpaBHEHHUSIX.
HepaBeHcTBa. Pemenne HepaBeHCTB. [IOHSITME O paBHOCHJIBHBIX HEPaBEHCTBAaXx.
Cucrema ypaBHeHHUU U HEPABEHCTB. PellleHusi CUCTEeMBI.

Apucdmetnueckass U reoMeTpuyeckas nporpeccus. @opMysa n-oro 4jieHa u
CYMMBI MePBBIX IT UIeHOB apu(pMeTHUeCcKor nporpeccuy. dopmyJia n-oro 4jieHa u
CyMMBbI MIEPBBIX [ UIEHOB reOMEeTPUYECKOW MPOTrPeCCUH.

Onipegenenve  mpousBojHOW. EE&  SKOHOMMYeCKUM, (U3NUECKUU U
reoMeTpuueckuii cMbIc/l. [Ipon3BoHbIe QYHKIMI y = SinX; y = COSX; y = tgX; y =
a’;y = ax" (n€N), y = Inx.

1.2. I'eomeTpusn

[Ipsimasi, syd, OTpe30K, JIOMaHas; JJIMHa OTpe3Ka. YTOJ, BeJMYWHa yIJia.
BeptukanbHble U cMekHble yribl. OKpy>XHOCTb, Kpyr. I[lapasnenbHble TipsiMble.
MHOroyronbHUK, ero BepIlivHbl, CTOPOHBI, MarOHa/IM.

TpeyronbHuk. Ero memvaHa, 6uccekTpuca, BbICOTa. Bubl TpeyroabHUKOB.

CooTHoll1eHus1 MeXy CTOPOHAMM U yIJIaMU IIPAMOYTOJIbHOI'O TPEYI'OJIbHHKA.



YeThIpexXyroibHUK: TlapasijiesiorpaMM, TPSIMOYTOMBHUK, poOMO, KBajpar,
TpareLys.

OkpyxHocTh M Kpyr. LleHTp, xopna, AuameTp, pajguyc. KacaTesbHasi K
OKpY>KHOCTU. [lyra oKpy>KHOCTU. CeKTop.

[leHTpabHBIE Y BIUCAHHBIE YTJIbI.

@opMysbl TUIOLAAW: TPeyrojbHUKa, TPSAMOYTOJIbHUKA, Iapasiie/iorpaMmMma,
pom0a, KBajipaTa, TparieLyu.

[mvHa OKPY)XHOCTM M [JIMHA [AYTA OKDPY’)KHOCTW. PajvaHHasi Mepa yria.
[1nomaae Kpyra v iomazb CeKTopa.

[Tomo6ue. TTogobHbie dhurypsl. OTHOIIEHHE TUIOIa/lel MOA00HBIX (Uryp.

[Tpumepsl TmpeoOpa3oBaHus GUTYp, BHUALI CUMMeTpHH. [Ipeobpa3oBaHus
1o100Ms ¥ ero CBOMCTBA.

BekTtopel. Omnepauuu Hazg Bektopamu. [lnockocts. [lapasiienibHble U
repeceKarolyecss TJIOCKOCTH. [lapaniienbsHOCTh MPSAMOU M TUIOCKOCTU. YTOJ
TIPSIMOM C TJIOCKOCTBIO. [TeprieHquKy/Ip K MII0CKOCTH.

[IByrpaHHbIE YTJIBI. JIviHeHbIN yroJu JIByTPaHHOT O yria.
[leprieHAUKYISPHOCTD IBYX TIJIOCKOCTEH.

MHororpaHHukd. VX BeplLIWHbI, TpaHU, AUaroHaau. [Ipsmas v Hak/JIOHHas
Mpu3Mbl; nupamMuibl. [lpaBuabHasg mnOpu3Ma U NOpaBWIbHasg NOUpaMUZA.
[Tapannenenune/pl, UX BUABL.

durypsl BpallleHus: LIWIUH/ADP, KOHYC, cdepa, map. LleHTp, guameTtp, paauyc
chepel ¥ miapa. IlnockocTh, KacaTenbHasi K cdepe. Popmynbl TIOLAAU
TIOBEpXHOCTH U obbemMa mnpusMbl. PopMyJibl TI/IOHIAU TIOBEPXHOCTH U oObema
nupaMuel. DopMybl TUIOMIAZM TTOBEPXHOCTH M 0ObeMa LuauHApa. POopMYJIbI
TUIOIIAIA TIOBEPXHOCTU U oOBemMa KoHyca. Popmysbl obbema 1iapa. Popmyiibl
TI/I0IaAU Chephl.

2. OCHOBHBIE ®OPMY/JIbl U TEOPEMBI
2.1. Anredpa u Haua/ia aHa/Iu3a
CaoricTBa PyHKLMU Y = KX + b 1 eé rpaduk.

CaoticTBa GyHKIMHU Y = k/X 1 eé rpaduk.



CeoiictBa QyHKUMM y = ax’ + bx + ¢ u eé rpapuk. dopMmyaa KopHei
KBa/IpaTHOTO YpaBHEHUS.

Pa3fiokeHne KBaJ[paTHOrO TpexueHa Ha JIMHelHble MHOXUTean. CBOUCTBa
YKMCJIOBBIX HepaBeHCTB. Jlorapudm rpousBe/ieHus1, CTeNeH!, YaCTHOTO.

OrnpesiesieHe ¥ CBOMCTBA (PYHKL[MM Y = Sin X M y = COS X UX rpaduKH.
OnpegeneHve U CBOWCTBA (YHKLUMM y = tgX,y = ctg X M uUx rpaduku. PemeHue
ypaBHEHUM BUJA Sin X = a, CoS X = a, tg X = a. PopMyJibl IpUBEIEHUSI.

3aBUCHMOCTU MeX/y TPUTOHOMETPUUeCKUMU (DYHKLUSIMUA OJHOTO M TOTO Ke
aprymeHTa. TpuroHometrpruueckuve (PyHKLMH BOMHOTO aprymeHTa. [Ipou3BoHas
CYMMBI IBYX (DYHKLIUM.

2.2. I'eomeTpusn

CaoucTBa paBHOOEApEHHOT0 TpeyroJibHUKa. CoucTBa TOYEK,
paBHOY/ja/IeHHBIX OT KOHLIOB OTpe3Ka. [Ipu3Haku napasiesibHOCTH TPSIMBbIX.

Cymma yrnoB TpeyroibHuKa. Cymma BHEIIHHUX YIJIOB  BBIMYK/IOTO
MHOTOyTO/TbHUKA.

[Tpu3Haku napasuiesiorpaMmma, ero CBOMCTBa.

OKpYy>KHOCTb, OTIMCaHHAasi OKOJIO TPeYTO/IbHUKaA.

OKpY>KHOCTb, BITMCAHHAS B TPEYTO/IbHUK.

KacarenbHast K OKpY>KHOCTH U €€ CBOUCTBO.

3mepeHue yrJjia, BMUCAHHOTO B OKPY>KHOCTb.

[Tpu3Haku noJo0usi TpeyrobHUKA.

Teopema Iudaropa.

dopMyibl TIOLIAZEN Mapasuie/iorpaMMa, TpeyroJibHUKa, TparneLyu.

dopMysa pacCTOSHHUS MeXJy [BYMs TOYKaMU IUIOCKOCTH. YpaBHEHHE
OKDY>KHOCTH.

[Tpu3Hak napasielbHOCTH NPSIMOM Y TIJIOCKOCTH.

[Tpu3Hak napasuielbHOCTH MJIOCKOCTEH.

TeopeMa 0 neprieHJUKY/IIPHOCTHU TIPSIMOM U TJIOCKOCTH.

[TepnieHAVKY/ISPHOCTH ABYX IJIOCKOCTEH.



Teopembl 0 Napasuie/IbHOCTU U MepPIeHIUKYISIPHOCTH IJIOCKOCTel. Teopema o
TpeX IeprieHAUKYIsipax.
IIpuMepbl BAPHAHTOB YK3aMeHAI[HOHHBIX PadoT
Bapmuanr 1

1. BBINOMHUTE JeNCTBUS:
3x+5 11-x
x—2 x—2

2. Breruuciure:

V250
1) v 0,45-55; 2) 3/@, 4) V2

3. Beuuciuire:

3 9
124.34
7 8 _1
4. Beruuciure:
1) 108,, 144 2lg0,0000001; 3) Ine.

5. [TocTpotiTe rpadvku GyHKLWN:

y=x'-4,

6. HatiguTe ob6nacTh orpezienieHust GyHKI[HUH, 3a7jaHHOW (opMyIOii:

__1 . _
1) y=—=; 2)y=ix.

7. YcTaHOBUTe, KaKWe M3 JaHHbIX (DYHKIMM YeTHbIe, KaK1e HeueTHbIe:

1

XS'X

fi(x) =x+1, f,(x) =- XZ; f3(x) =

8. PelinTh HepaBeHCTBO:

3x+6_§>x—1
2 3 4

9. HatiuTe mpor3Bo/iHble (hyHKIIWA:

f(x)=3x"—=7x+3;
fé(x):(3x6+2)h1x.

10. Ot pgBYyX mpucCTaHel OJHOBPEMEHHO HAaBCTpeuy JApYyr APYry OTIUIbUIA [Ba
karepa. Uepe3 5 4 oHU BCTpeTW/IMCh. C KaKOM CKOPOCTBIO 1111 KaXK/[bIi KaTep, ecu
CKOpPOCTh OFHOTO Ha 12 KM/u Go/bllle CKOPOCTH [IPYrOro, a pacCTOsiHAe MEX[y
ripyuctadssmMu 440 km?



BapuanT 2
1. BbINo/HUTG JIeMCTBUS:
5b—b* 6a’
3a  b*-5b*
2. Beruucsure:

318.(i)12 V2008
plo 8) g W2
3. Beruuciure:
3 9
124.34

13 1
1)910:95;2) 4 4
4. Beluucnure:
1
IOgla
1) 377 ;2)1g10000; 3) Ine.

5. ITocTporiTe rpadvku QyHKLWN:

1
x—1

y=———%3

6. Haiinure obnactb onpefesieHus GyHKIUH, 3aJaHHON (OPMYJION:

;2) y=ix.

x2—1
1 =
Jy="—

7. YcTaHOBUTe, KaKWe W3 JaHHbIX (DYHKIMM YeTHble, KaK1e HeueTHbIe:

1
=1

fl(X)=X+l,' fZ(X)Z—X3; f3(x):
8. PeliuTh HepaBeHCTBa:
3x°—9x—12<0
9. HaliguTe npor3BoHble (yHKLIWA:

flx)=

COS X
X)= .
fz( ) x°+6 x

10. B 6acceitn u3 aByx Tpyb BMBaetcs Boza. M3 ofHoM TpyObl CO CKOpPOCThIO 37
N/MUH, U3 IpyTroi — 42 1/MUH. 3a KaKoe BpeMsi 3ar0THATCS 3TOT 6acceitH, KOTOPbIi
BMerjaeT 31200 51 BoApl, eC/ii B HEM €CTb CTOK, uepe3 KOTOPbIA 3a MHHYTY
BbUIMBaeTcs 14 i1 BoabI?



3. OCHOBHBIE YMEHUSA N HABBIKU

OK3aMeHYIOLUICS J0/DKeH yMeTh: [1por3BoguTe apudmeTrueckre JeicTBust
HaZl YKUC/aMH, 3a/[aHHBIMA B BH/le OOBIKHOBEHHBIX M [IeCITUUHBLIX Apobei; c
TpeOyeMoOli TOUHOCTBIO OKPYTJ/ISITh [laHHble YMC/Ia W pe3yJbTaTbl BBIUMCIEHUM;
T0/Tb30BAThCs KalbKY/ISTOPAMH WK TaOMUL[aMU [I7Is BBIUKCIEHUH.

[TpoBOAUTL TOXKECTBeHHble IpeoOpa3oBaHUsI MHOTOUJIEHOB, Apobei,
coJieprKalliix repeMeHHbIe, BbIpaXKeH!M, COZIepKalljuX CTereHHble, ToKa3aTe/bHble,
norapudMuUecKrie U TPUrOHOMeTpUUecKue (PyHKIUH.

Crtpouth rpadvky JMHEWHOW, KBaJIpaTUUHOM, CTeleHHOM, MoKa3aTebHOM,
Jorapu(pMUYeCcKOr U TPUTOHOMETPUYECKUX (PyHKLIMH.

PemiaTh ypaBHeHUs] U HepaBeHCTBA MepBOM Y BTOPOM CTeleHH, YpaBHeHUS U
HepaBeHCTBa, MPUBO/SAIINECS K HUM; pelllaTb CUCTeMbl ypaBHEHWN W HEPaBeHCTB
MepBOM U BTOPOM CTereHy U NpuBoAsdirecs K HUM. Cro/ia, B YaCTHOCTH, OTHOCSITCS
MpOCTelllIve YpaBHeHUsI U HepaBeHCTBa, COZieprKalliie CTeleHHbIe, T0Ka3aTe/lbHbIe,
norapudmMuueckre U TpPUrOHOMeTpruYeckre (PyHKLIUU.

PemaThb 3aflaud Ha COCTaB/ieHWe YpaBHEHUW UM CUCTeM ypaBHEHUM.
N306paxaTh reomeTpruueckue (GUrypbl U MpOU3BOAUTD MPOCTEMIIINE TTOCTPOeHUS Ha
KOOPJAWHATHOM TIJIOCKOCTH.

Wcrnonb3oBaTh ~ reoMeTpuyeckde  MpeJCTaB/AeHUsi  T[pPU  pelleHuH
asrebpanveckux 3ajiay, a MeTo/ibl anreOpbl U TPUTOHOMETPUU - TIPU pellleHuu
reoMeTpUYeCcKHX 3a/au.

[TpoBOAUTH Ha MJIOCKOCTH OTepaljuy HaJl BeKTOpaMU (C/I0)KeHUe U BbIUMTaHue
BEKTODOB, YMHO)KE€HME BEKTOpAa Ha UMC/I0) W T0JIb30BAaThbCsS CBOWMCTBAMH 3THX
oreparui.

[Tonb30BaThCsl TOHATHEM TIPOM3BOAHOU TIPU HWCC/AeJ0BaHUU (YHKIMK Ha

Bo3pacTtaHue (yObIBaHUe), Ha IKCTPEMYMbI U TIPY TIOCTPOeHUH TPaPUKOB QyHKITHIA.



