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IpeauciioBue
Martepuasibl mporpaMmMbl UMEIOT LIEJIbI0 OKa3aTh MOMOIb aOUTypUEHTaM 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 BBITYCKHUKAaM 00I€00pa30BaTEeNbHBIX IIKOJ, OIPEAEIISIEMbIX
®denepalbHBIM  TOCYAapCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM  OOMIETO

obpazoBanus (PI'OC).

1. OCHOBHBIE MATEMATHYECKHUE INOHATUA U ®AKTHI
1.1. Apudpmernka, anredpa u HayaJIa AHAIU3A

Hartypanbubie uncna (N). [Ipocteie u coctaBHble uncia. JlenuTenp, KpaTHOE.
HauOonpmmii o0mmMid JenuTenb, HauMEHbllee obmiee kpartHoe. [Ipu3zHaku
nenumocTH Ha 2,3,5,9,10.

[Ipouenrt. [Iponopiumn.

enple umcna (7). Pammonanbabie uuncia (Q), mX CI0KEHHE, BBHIYUTAHMHE,
yMHOXEeHHE M JeneHue. CpaBHEHHE palMOHAIBHBIX uncen. MppannonanbHble
yucaa. CpaBHEHNE HPPALMOHATIBHBIX U PALIMOHAIBHBIX YUCE.

JenictBurensHbie uncia (R), ux npencrapieHre B BUIE JECATUIHBIX APOOCH.

N3o00paxkenne uucen Ha mpsMoi. Moayib ACHCTBUTEIBHOTO YHCIA, €r0
r€OMETPUYECKHUM CMBICII.

UYucnoBble BbIpakeHUs. AnreOpandeckue BblpaxkeHus. PaBeHCTBa U
HEpaBEHCTBA AJIreOpanyecKuX BeIpaxkeHuil. MHorowieHnsl. Anredpandeckue 1poOu.
@OopMyJIbl COKPALLICHHOTO YMHOXKEHUS.

CreneHb ¢ HaTypalbHBIM U PAllMOHAIBHBIM MOKa3aTeiaeM. ApUPpMeTHUESCKUN
kopeHb. Jlorapudmel, ux cBoictBa. Tpuronomerpusi. Yribl U UX HU3MEpPEHUE.
CuHHyC, KOCUHYC, TAHI'€HC, KOTAHI€HC yTJa.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI ClIOKEeHUS (POPMYJIIbI

JJIs1 ,Z[BOﬁHBIX N IIOJJOBUHHBIX er'IOB). O,IIHO‘IJ'ICH N MHOT'OYJICH.



MHuorounen ¢ oxHou mnepemeHHOW. KopeHb MHOrouieHa Ha nOpumepe
kBagpatHoro TpexwieHa. [lonarne @yakmuu. CrnocoObl 3amaHus (QyHKITUH.
O6unactb onpeneneHus. MHOXXECTBO 3HaU€HUI (PYHKITUH.

I'paduk ¢ynkmuu. Bospacranue u yObiBaHue (YHKIUH; MEPHOJUYHOCTD,
YETHOCTh, HEYETHOCTD.

JloctatouHoe yciioBue Bo3pacTaHusi (yObIBaHUS) (YHKIMH Ha MPOMEXYTKE.
[TonsiTue 3xcTpeMyma (PyHKITUH.

Heob6xonumoe yciaoBue skctpemyma GyHKIuu (Teopema depma).

JloctarouHoe ycioBue 3kcTpemyma. Hanbosblllee 1 HaMMEHbILIEE 3HAUYECHUE
(yHKUIHMH Ha TPOMEXKYTKE.

OmnpeneneHre U OCHOBHbBIE CBOMCTBA (DYHKIIMIA: IMHEHHOMN, KBaJIpaTUIHOU Y =
ax? + bx + ¢, crenennoii y = ax" (n € N),y = k/x, nokaszarensHoil y = a*, a > 0,
JorapuMUYECKON, TPUTOHOMETpUYECKUX (PyHKIMH (Y = sin X, Y = COS X, Y = tg X,
y = ctg X), apudMeTHIECKOTo KOpHS Y = v/x.

VYpasuenune. Kopuu ypaBHeHus. [loHSITHE O paBHOCWIBHBIX YpPAaBHEHUSX.
HepaBenctBa. Pemienue HepaBeHCTB. [loHSTHE O pPaBHOCHIIBHBIX HEPaBEHCTBAX.
Cucrema ypaBHEHUI U HEPABEHCTB. PelieHust CHCTEMBI.

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

Onpenenenue npousBogHo. EE  skoHomuyeckuii, ¢usuyeckuii u
reoMeTpuyeckuil cMbicil. [IponsBoaHble QYyHKIUI y = SINX; Y = COSX; y = tgX; y =
a;y =ax" (n € N), y = Inx.

1.2. 'eomeTpus

[Ipsimas, myd, OTpe30K, JIOMaHas; JJIMHA OTpe3Ka. YTOJI, BEJIWYMHA YyIJa.
Beprukaibubie U cMexHble yriibl. OKpyKHOCTb, Kpyr. llapanienbHble npsmble.
MHOroyroyiibHUK, €ro BEpUINHBI, CTOPOHBI, TUATOHAIIH.

Tpeyronbuuk. Ero menuana, 6uccektpuca, BbicoTa. Buabl TpeyroibHUKOB.

CooTHOLIEHUSI MEXAY CTOPOHAMHU U yIiaMU IPsIMOYTOJIbHOI'O TPEYTOJIbHUKA.



YeTpIpexyroapbHUK: TapajijIeiorpaMM, TMPSIMOYTOIBHUK, poMO, KBaapar,
Tparnenus.

OxkpyxHocTh M Kpyr. Llentp, xopaa, auamerp, paauyc. KacarenmpHas k
oKkpyxHOCTH. [Jyra okpyxxHoctu. CekTop.

LleHTpanbHbIC U BIMCAHHBIE YTJIbI.

@opMyJbl IUIOMAAU: TPEYroJIbHUKA, MPSMOYTOJbHHUKA, NapajuieorpaMma,
pomba, KBaapara, TparemuH.

JlnuHa OKpYKHOCTH W JJIMHA JyTM OKPYXHOCTU. PagmaHHas mepa yria.
[I1nomane kpyra u mwiomaab CEKTopa.

[Tono6ue. Ilono6HbIe Gurypsl. OTHOIIEHKE IUTOMIAACH MOTOOHBIX QUTYP.

[Ipumepsl mnpeobOpazoBanus ¢uryp, Buabl cummeTpuu. [IpeodbpazoBaHus
o100Ms ¥ €ro CBOMCTBA.

Bekropel. Omnepaunu Hax Bekrtopamu. Ilnockocts. IlapamnenbHbie U
nepeceKarommecs: IMI0CKOCTU. llapajienbHOCTh OPSIMOM U TJIOCKOCTH. YTOJ
MPSMOM C TIOCKOCTHIO. [IeprieHaAnKysp K IIOCKOCTH.

JIByrpannsie YIJIBI. JIvHenHbI yroma JIBYTPaHHOTO yria.
[lepneHANKYISIPHOCTh ABYX MJIOCKOCTEN.

Muororpanauku. VX BepuinHbI, rpaHu, AuaroHainu. [lpsmas u HakiIOHHas
npu3Mbl; nupamuasl. IlpaBunbHass mnpu3Ma ¢ OpaBWIbHAs — NUpPaMUJA.
[Tapannenenunensl, UX BUBL.

durypsl BpalieHus: IWIMHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc
cheppl u mapa. Ilmockocth, kacaTenbHas K cdepe. Dopmysbl IUIOHIATU
MOBEPXHOCTU M 00bema npu3mMbl. PopMyIibl IUIOMAAN TOBEPXHOCTH UM OOBEMa
nupamuapl. DopMyIbl MIOMAAA TMOBEPXHOCTH M 00beMa HUIUHApPA. DopMyIibl
IUJIOLIAAN MOBEPXHOCTH M o0beMa KoHyca. DopMmyibl oObema mapa. Dopmyiibl
TLJI0IIA M CEephI.

2. OCHOBHBIE ®OPMYJIbI U TEOPEMbI
2.1. Auire0pa u HavyasIa aHaIM3a
CpoiicTBa QyHKIMH y = KX + b 1 €€ rpaduk.

CgoiicTBa pyHkuuu y = k/x u eé€ rpaduk.



CpolictBa (yHKIMM y = ax?

+ bx + ¢ u eé rpadux. Popmyna KopHEH
KBaJpPaTHOTO yPaBHEHUSI.

Pa3nokeHne KBagpaTHOrO TPEX4€HA Ha JIMHEWHbIE MHOXHUTEIH. CBOKCTBA
YHCIIOBBIX HepaBeHCTB. Jlorapum npousBeieHus1, CTETEeH!, YaCTHOTO.

Omnpenenenue U CBOMCTBa GQYHKIMU Yy = Sin X U Y = COS X MX Tpaduku.
Omnpenenenue u cBoiicTBa PyHKIMM y = tgX,y = ctg X U ux rpaduku. Pemenue
ypaBHEHHUH BUA sin X = a, cos X = a, tg X = a. Dopmybl IpuUBeICHUSI.

3aBUCUMOCTH MEXKy TPUTOHOMETPUUECKUMHU (PYHKIUSIMHU OJHOTO U TOTO KeE
aprymenTa. TpuroHomerpuyeckue (GyHKIUHU JABOWHOrO aprymeHTta. lIponsBomHas
CYMMBI JBYX (DYHKIUH.

2.2. I'eomeTpust

CaolicTBa PaBHOOEIPEHHOTO TPEYTrOJIbHUKA. CaolicTBa TOYEK,
PaBHOYJAJICHHBIX OT KOHIIOB OTpe3Ka. [Ipu3Haku napamuieIbHOCTH NPSMBIX.

Cymma yrioB TpeyronbHuka. CymMma BHEIIHMX YIVIOB  BBIIIYKJIOTO
MHOT'OYT'OJIbHUKA.

[Ipu3Haku nmapaienorpaMmma, €ro CBOMCTBA.

OKpyHOCTb, OIMCAHHAS OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIINCAHHASI B TPEYTOJIbHUK.

KacarenpHas K OKpY>KHOCTH U €€ CBOMCTBO.

N3mepeHne yriia, BHUCAHHOTO B OKPY’KHOCTb.

[Tpusnaku nogo0us TpeyroabHHUKA.

Teopema Iludaropa.

DopMyJIbI IUIOMIAAEH NapaJuIeIorpaMMa, TPEYTOJIbHUKA, TPAIICILIAH.

@opmMmyna pacCcTOSHUA MEXAY JBYMsS TOYKAMH IUIOCKOCTH. YPaBHEHHE
OKPY’KHOCTH.

[Ipu3HaK nmapajuIeIbHOCTH MPSAMOM U TIIIOCKOCTH.

[Ipu3Hak mapannenbHOCTH IIIOCKOCTEN.

Teopema 0 nepneHANKYISIPHOCTH IPSAMOM U TIJIOCKOCTH.

[leprieHIUKYJISIPHOCTD IBYX IIJIOCKOCTEH.



Teopemsbl 0 napauIeIbBHOCTH U MEPIIEHIUKYJIIPHOCTH IUIOCKOCTEN. Teopema o
TpeX NEePIEHANKYIIAPaX.
IIpumepsl BApMAHTOB IK3aMEHAIMOHHBIX padoT
Bapuanr 1

1. BBITOMHUTE AECTBUSA:
3x+5 11-x
X—2 Xx-2

2. Berunciure:

1) 5f0,4° -5° ; 2) 3/J64 ; 4) %.

3. Beruucnure:

3 9

7 8 N N
o8 124.3%
1) 2525, )

4 4

4. Beruucnure:
1) log,,144; 2)1g0,0000001; 3) Ine.
5. [locTpoiite rpaduku GyHKLIHIA:

y=x>-4.

6. Halimute oOnacTh onpeeneHus: GyHKIUHU, 3aJaHHON (OPMYIIOH:

1)y=xi_1; 2)y =x.

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

1
x3—x’

() =x+L f,(0)=-x" f(x)=

8. Pemmth HEepaBEeHCTBO:

3x+6_x x-1

2 3 4

9. Haiinute npou3BoaHbIe (YHKIINN:

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

10. Ot nByx mpuCTaHEW OJIHOBPEMEHHO HaBCTpeuy APYTr APYry OTIUIBLIM JBa
katepa. Uepes 5 4 oHU BCTpETUIUCh. C KaKOM CKOPOCTBIO IIEJT KaXK bl KaTep, €CIIN
CKOPOCTh OJHOro Ha 12 Km/4 QoJibllle CKOPOCTH JIPYroro, a pacCTOSTHUE MEXKIY
npuctansamu 440 km?



1. BEIMOMHUTE TEUCTBUL:

5b—b2. 6a’
3a  b®-5b%°
2. Beruucnure:
1) 318( j )\/20 \/_
V2
3. Beruucnure:
3 9
EER 4.31
1) g0 :95; 2) 203

4 4
4, BLIqHCJIHTe'

1) Iog1 ; 2) 1910000; 3) Ine.

3. HOCTpOI/ITe rpa(bI/IKH byHKIUHI:

1
=——+3.
y x-1

Bapuant 2

6. Haitnure obnacteb onpeaeneHus GyHKIMU, 3a1aHHON HOpMYJIION:

2_
1)y:X 1;2)y:\/;.
x-1

7. YcraHoBuUTe, KaKHe U3 JaHHBIX (PYHKIMK YeTHBIC, KAKHEC HEUCTHBIC!

fL(X) =x+1 1, (%) = =%, (x) =

8. Peminth HEpaBEHCTBA:!

3x* —-9x—-12<0.

9. Haiinmute npou3BoaHbIE (DYHKIIMIA:

(0 =X~ =
X

CoS X
X° +6x

fz (X) =

1

10. B Gacceiin u3 aByx Tpy0 BinuBaercs Boja. M3 ogHoi TpyObl co ckopocThio 37

J/MUH, U3 Apyrout — 42 n/mMuH. 3a Kakoe BpeMsl 3al0JTHUTCS dTOT OacceiH, KOTOPBIH

BMemaer 31200 1 BOAHI,
BeUIMBaeTcd 14 11 Boanr?

CCJIK B HCM CCTb CTOK, YCpPC3 KOTOpHﬁ 34 MHUHYTY



3. OCHOBHBIE YMEHUMA U HABBIKA

DK3aMeHYIOMUNCS ToMKeH yMeTh: [Ipon3BoauTh apupmMeTndeckue AeCcTBUS
HaJ 4YMCIIaMH, 3aJlaHHbIMM B BHUJE OOBIKHOBEHHBIX U JECATUYHBIX JpoOeil; ¢
TpeOyeMOl TOYHOCTBIO OKPYTJSATh JAHHBIE YWCIA M PE3YNbTaThl BBIYUCIICHUH;
N0JIb30BaThCS KAJIBKYJIATOPAMU WM TaOJIMLAMU JJIs1 BBIUMCICHUH.

[TpoBoaMTh TOXKIECTBEHHBIE MpeoOpa3oBaHUsl MHOTOUYIEHOB, JIpOOEi,
COJZIEpIKAILMX [TIEPEMEHHBIE, BRIPAKEHUM, COAEPKAIIUX CTEIICHHBIE, I0KA3aTEIIbHbIC,
Jgorapu(pMUUECKHE U TPUTOHOMETPUUECKHE (PYHKIIHH.

Crpouth rpaduky JTUHEWMHOMW, KBAJpPAaTUUHOM, CTEINEHHOM, MOKa3aTeIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPUUYECKUX (PYHKLIUM.

Pewrats ypaBHEHUsI U HEPABEHCTBA NIEPBOM U BTOPOM CTEIIEHU, YPABHEHUS U
HEPABEHCTBA, MPUBOMSIIMECS K HAM; PEIIaTh CUCTEMbl YPABHEHUW U HEPABEHCTB
IIEPBOM U BTOPOW CTENEHU U NpUBOAsALIecs K HUM. Cro/1a, B YaCTHOCTH, OTHOCSITCS
IIPOCTENIINE YPABHEHUS U HEPABEHCTBA, COACPIKALIME CTEIICHHBIE, I0Ka3aTEJIbHbIE,
Jgorapu(pMUYECKHE U TPUTOHOMETPUUECKUE (DYHKLIUU.

Pematp 3amauM Ha COCTaBJIICHUME YPAaBHEHUW U CHUCTEM YpPaBHCHUM.
N3006paxxkath reoMeTpruueckue (pUrypsl U MpoOM3BOIUTH MPOCTENIINE NOCTPOCHHUS Ha
KOOPJMHATHOM TIOCKOCTH.

Hcnonb3oBath r€OMETPUYECKUE IIPEACTABIICHHUS IIPU  PpELICHUHU
anredpanyeckux 3aaad, a METOJbl aareOpbl U TPUTOHOMETPHUH - MPHU PELICHUU
reOMETPUYECKUX 3a/1a4.

[TpoBOIUTH HA MIIOCKOCTH OINEpalMy HaJl BEKTOPAaMU (CIIOKEHUE U BHIYUTAHUE
BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YMCIO) U MOJb30BAaThCA CBOMCTBAMHU 3THUX
OTeparvu.

[Tonb30BaThCAd TMOHATHEM MNPOU3BOJHON NPHU HUCCIENOBAHMM (PYHKIUN Ha

Bo3pacTtanue (yObIBaHUE), HA SKCTPEMYMBI M MIPU TOCTPOEHUU TpaduKoB HyHKITHN.



