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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 BBIITyCKHHUKaM 0011je00pa30BaTe/TbHBIX IIIKOJ.

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

Harypanbhbie uncia (N). [IpocTeie u cocTaBHbIe uncna. [denurens, KpaTHOe.
HaubGonpimii oOmmii  fenutenb, HauMeHblllee o00ijee KpaTHoe. IIpr3HaKu
JIeJIMMOCTH Ha 2,3,5,9,10.

[enble uncna (Z). PaumoHanbHble uncia (Q), WX C/I0)KeHWe, BbIUUTaHUE,
yMHOXeHWe U JeneHue. CpaBHeHWe palMOHAIbHBIX uucen. VppaiuoHaibHbIe
yncia. CpaBHeHWe UpPaLMOHAIbHBIX U PALJMOHAIbHBIX UMCel.

HeiictButenbHbie uricia (R), ux rpezcraBieHre B BUjie AeCITUUHBIX Apobei.

N306paxxeHre uyucesn Ha MpsiMol. Moayib [eHCTBUTE/NbHOTO UKWC/a, €ero
reoMeTpUYeCKUi CMBICII.

YucnoBble BbipakeHUs. Aurebpandeckue BbIpakeHUs. PaBeHCTBa W
HepaBeHCTBa a/iredpanyecKux BbIpakeHUH. MHOTousieHbl. AyireOpanyeckue [poou.
@®opMyJIbI COKPALLIEHHOTO YMHOKEHHS.

CrerneHb C HaTypaJbHBIM U pallMOHaIbHBIM TOKa3aTeseM. ApudMeTruecKun
KopeHb. Jlorapugmel, ux CBOMCTBa. TpPUrOHOMETpUS. YTJ/IbI U UX U3MEpeHHe.
CuHyC, KOCUHYC, TaHT'€HC, KOTAaHTeHC yTJia.

OCHOBHO€e TPUIOHOMETPUYECKOe TOXAeCTBO. PopMy bl C/105KeHUs ((opMyJIbI
JJ1s1 IBOWHBIX U MTOJIOBUHHBIX YI7I0B). OHOU/IEH U MHOTOYJIEH.

MHorounieH € oOjHOW mnepeMeHHOM. KopeHb MHOrousieHa Ha mMOpuMmepe
KBajipaTHOro TpexuieHa. [lonsitue @yHkuuu. CrnocoObl 3afaHvst (QYHKLUU.

Ob6sacTh omnpeiesieHyst. MHO>KeCTBO 3HaueHUH (yHKIUH.



I'paduk ¢yHkimm. Bo3pacrtanvue u yObiBaHWe (GYHKIMM; T€PUOAUYHOCTD,
YEeTHOCTb, HEYETHOCTb.

HocratouHoe ycnoBue Bo3pactaHusi (yObiBaHus1) QYHKIIMU Ha TIPOMEXKYTKe.
[ToHsiTHe sKCTpeMyMa (PYHKIMH.

Heo6xoaumoe ycioBue 3KkcTpemyMa GyHKLMY (TeopeMa Pepma).

HocraTtouHoe ycnoBue 3KcTpeMyma. Haubosblliee ¥ HavMeHblliee 3HaueHHe
(GyHKLMY Ha TIPOMEXXYTKE.

OrnpesiesieHVie ¥ OCHOBHBIE CBOMCTBA (DYHKLIMN: JIMHEWHOM, KBa/IpDaTUYHOHU y =
ax’ + bx + ¢, crenenHoi y = ax" (n€N),y = k/x, nokasare/ssHoii y = a*, a > 0,
Jorapu(pmMuUecKou, TPUroHOMeTpruuecKrx PyHKIMM (y = sin X, y = coS X, y = tg X, y
= ctg X), apu()METUUECKOr0 KOPHS Y = x.

YpaBHenve. KopHu ypaBHeHus. lIoHATHE O paBHOCW/IBHBIX YpaBHEHUSIX.
HepaBeHcTBa. Pemenue HepaBeHCTB. [IOHSITME O paBHOCHUJIbHBIX HEPaBEHCTBAaXx.
Cucrema ypaBHeHUM M HEPABEHCTB. PellleHus: CUCTeMBI.

Apucdmetrueckass U reoMeTpuyeckasi mporpeccus. opMysa n-oro ujieHa u
CYMMBI MePBBIX IT UIeHOB apu(pMeTHUeCcKor nporpeccuy. dopmyJia n-oro 4jieHa u
CYMMBbI TIePBBIX I1 YWIeHOB reOMeTpUUYeCKOM TTPOrPeCcCUu.

Ornipegenenve Tipou3BoHON. Eé Gu3Mueckuii U reoMeTpUUYeCKHM CMBIC.
[Tpon3sBoAHbBIe (QYHKLMU Yy = SINX;y = COSX;y = tgx;y = a';y = ax" (n€N), y = Inx.

1.2. I'eomeTpusn

[Ipsimasi, yd, OTpe30K, JOMaHasi; JJIMHa OTpe3Ka. YTOJj, BeJWYyuHa YrJja.
BeprukanbHble 1 cMexxHble yribl. OKpy>KHOCTb, Kpyr. IlapasnenbHble npsiMble.
MHOroyronbHUK, €ero BepIinHbl, CTOPOHBI, AUarOHau.

TpeyrompHuK. Ero MeauaHa, GuccekTpuca, BbICOTa. BUAbI TpeyroabHUKOB.
CooTHolIeHUs1 MeXXAy CTOPOHaMH U yT/jlaMHu NPSIMOYTOJIbHOTO TPeyroJibHUKaA.

YeThIpexXyrosbHUK: TlapasiesiorpaMM, TpPSIMOYTOJbHUK, poMO, KBajpart,
Tpanenus.

OkpyxHocTh M Kpyr. LleHTp, xopza, Auametp, pajguyc. KacartenbHas K
OKPY>KHOCTH. [Jyra okpy>kHOCTH. CeKTop.

HEHTpaJ'[beIe W BITMCAHHbIE YTIJIBL.



dopMysibl MJIOIIQIA: TPeyroJjibHKKa, TPSIMOYTroJ/ibHUKA, Tapasiefnorpamma,
pom0a, KBajipaTa, TparieLyu.

[nvHa OKPY)XHOCTHM U JJIMHA JAyTM OKPY>KHOCTW. PasviaHHas Mepa yriia.
[Tnowjagp Kpyra v mioiaib CeKTopa.

[Togo6bue. ITogobHbIe urypel. OTHOLLIEHUE TToLaZiel MoA0OHbIX QUTypP.

[Tpumepsl TmpeoOpa3oBaHus ¢GUTYp, BUALI CUMMeTpHH. [Ipeobpa3oBaHus
1of00ust ¥ ero CBOMCTBA.

BekTtopel. Omnepauuu Hazg Bektopamu. [lnockocts. [lapasiienibHble U
repecekaroiyecss TMIOCKOCTU. IlapajiienbHOCTh MPSMOM W TJIOCKOCTH. YTOJ
MIPSIMOM C TJIOCKOCTBIO. [TepneHANKY/Isp K MJI0CKOCTH.

[IByrpaHHbIe YTJIBI. JIvHeHbIMI yron JIByTPaHHOT0 yrna.
[TepneHAUKYISIPHOCTH ABYX TIJIOCKOCTEH.

MHororpaHHUKM. VX BepIlMHBI, TpaHW, AuaroHand. IIpsmas v HaK/IOHHast
npusMbl; nupamubl. [IpaBuibHasi Tmpu3Ma M TpaBWIbHasg MUpaMU/ja.
[Tapannenenunezpbl, UX BUABIL.

durypsl BpallleHus: [TUWIUH/IP, KOHYC, cdepa, map. LleHTp, AuaMmeTp, paguyc
chepel ¥ mapa. IlnockocTh, KacaTenbHasi K cdepe. Popmynbl TIOLAAU
TOBEPXHOCTU U obbemMa mMpusMbl. PopMyJibl T/IOIAAA TIOBEPXHOCTH U oObema
nupaMubel. DopMysbl TUIOMIAZM TTOBEPXHOCTH M 00beMa LuauHzApa. PopMYyJIbI
TIOIIAIM TIOBEPXHOCTU U oOBbema KoHyca. Popmysbl obbema 1iapa. Popmyiibl
/10U Chephl.

2. OCHOBHBIE ®OPMYJIbI U TEOPEMBbI
2.1. Anredpa 1 Haya/1a aHA/IA3a

CaoricTBa PyHKIMM y = KX + b 1 eé rpaduk.

CaoticTBa QyHKIMU Y = k/X 1 eé rpaduk.

CaoiictBa QyHKIMM y = ax’ + bx + ¢ u eé rpaduk. dopmyna KopHeH
KBa/IpaTHOTO YpaBHEHUSI.

Pa3fioxxeHre KBaJ[paTHOTO TpexujeHa Ha JIMHelHble MHOXXuTean. CBOUMCTBa

UMC/IOBBIX HEPABEHCTB. HOFapI/ICbM rmpousBeaeHus, CTerneHy, 4aCTHOr o.



OmnpesiesieHrie U CBOMCTBA (PYHKIMK Y = Sin X U y = €0S X UX rpaduKu.
OrnipefienieHre U CBOMCTBA (DYHKIMU y = tgX,y = ctg X U UX rpaduku. PelieHue
ypaBHeHM BHUJa sin X = a, Cos X = a, tg X = a . DopMmy/ibl IpUBe/IeHYUS.

3aBUCUMOCTUA MeXXJy TPUTOHOMETPUUECKUMU (PYHKIUSIMUA OTHOTO U TOTO XKe
aprymeHTa. TpuroHometrpruueckue (GyHKIMHA JBOMHOTO apryMmeHTa. IIpon3BoHas
CYMMBbI ABYX (DYHKITUHA.

2.2. 'eomeTpus

CaoiicTBa paBHOOeIpEeHHOT0 TPeyroJibHUKa. CaoticTBa TOUeK,
paBHOY/la/IeHHbIX OT KOHLIOB OTpe3Ka. [Ipyu3Haku napasiieibHOCTH TIPSIMBbIX.

Cymma yrioB TpeyronbHuMKa. Cymma BHELIHHUX YTIJIOB  BBITYKJIOTO
MHOTOyTO/TbHUKA.

[Tpu3Haku napasiesiorpaMma, ero CBOMCTBa.

OKpY>KHOCTb, OMMCAHHAasi OKOJIO TPeYTOoIbHUKA.

OKpY>KHOCTb, BITMCAHHAS B TPEYTO/TbHUK.

KacarenbHasi K OKDY>KHOCTH U €€ CBOMCTBO.

3mepeHue yrJjia, BITUCAHHOTO B OKPY>KHOCTb.

[Tpu3Haku noJo0us TpeyrobHUKA.

Teopema ITudaropa.

dopmy.Jibl TIOLIaAel mapasuiesiorpaMMa, Tpeyro/ibHUKA, TPareLyy.

dopMysia pacCTOSSHUSI MeXy [ByMsl TOYKaMH TUUIOCKOCTH. YpaBHeHUe
OKDY’KHOCTH.

[Tpu3Hak napasnielbHOCTU NPSMOM U TIJIOCKOCTH.

[Tpu3Hak napasielbHOCTH MJI0CKOCTEH.

TeopeMa 0 neprieHIUKY/ISSPHOCTHU TIPSIMOM U TJIOCKOCTH.

[TepnieHAUKY/ISIPHOCTH IBYX TIJIOCKOCTEH.

TeopeMbl 0 NapaielbHOCTU Y TIePHeHAUKYJISIPHOCTH IJI0CKOoCcTel. Teopema o

Tpex MneprieHguKyJIsipax.



IIpuMepbl BAPHAHTOB YK3aMeHAI[HOHHBIX padoT

Bapuanr 1
1. BbINO/IHUTG [IeUCTBUS:
3x+5 11—x
x—2  x—=2 )
2. Brruvcnure:
V250

5 & _t 3
3. Beruuciure:
3 9
124.34
7 8 _1
1)25-25;2) 4 4
4. Brluucnure:
1) 108;, 144 2lg0,0000001; 3) Ipe.

5. [TocTpoiiTe rpaduku QyHKIINIM:

y=x’-4,

6. HatiguTte obnacTh orpeziesieHust GyHKI[UH, 3aJjlaHHOU (opMyIoii:

1
1) y=——; 2) y=ix.

7. YCTaHOBI/ITe, KdKHe 13 IdHHBIX QJYHK]_[I/II;'I YyeTHbIe, KaKre HeueTHbIe:

1

XS'X

f1(x) =x+1 fz(x) =" XZ; f3(X) =

8. PeluTh HEpaBEHCTRBO:

3x+6 x_ x—1
—=>

2 3 4

9. Haligute npor3BoiHble (yHKLIWA:

f(x)=3x*—7x+3;
f,(x)=(3x°+2)Inx.

10. Ot [gBYX mpucTaHel OJHOBPEMEHHO HAaBCTpeuy JApPYyr [PYry OTIUIbBUIM [Ba
Karepa. Yepes 5 u oHM BCTpeTUINCh. C KaKOW CKOPOCTBIO 111e/1 KaXK/IbIM KaTep, eC/u
CKOPOCTb OJHOTO Ha 12 KM/u 0oJibllle CKOPOCTH JPYroro, a pacCTOSIHHE MEeXIY
ripuctaHamu 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.



