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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 MaTeMaTHYECKHE 3HAHUS U YMEHHUS B paMKax
TpeOOBaHUII K BBIIYCKHUKaM 0OIe00pa30BaTEeNbHBIX IIKOJ, ONPEAEIsIeMbIX
®denepanabHbIM  OCYJAPCTBEHHBIM  OOpa30BaTEIbHBIM  CTAHIAPTOM  OOIIEro

obpazoBanus (PI'OC).

1. OCHOBHBIE MATEMATHUYECKUE NOHATHUSA U ®PAKTHI
1.1. Apupmeruka, anredpa u HayaJIa aHAJIU3A

Hartypanbubie uncna (N). [Ipocteie u coctaBHble uncina. JlenuTenpb, KpaTHOE.
HauOonpmmii  o0mumid JaenuTenb, HauMeHbllee obmiee kpaTHoe. [IpusHaku
nenumocTH Ha 2,3,5,9,10.

[Ipouenrt. IIponopuumn.

enple umcna (7). Pammonanbabie ynciaa (Q), mX CI0KEHHE, BHIYUTAHME,
yMHOXEeHHE M JeneHue. CpaBHEHHE pauMOHAIBHBIX uncel. MppannonanbHble
yucna. CpaBHEHUE UPPALMOHAIBHBIX U pallMOHATBHBIX YHCEIL.

HeiictBurensHble uncia (R), ux mpencraBieHne B BUIE JECATUUHBIX APOOEil.

N3o00paxkenne uucen Ha mOpsMoid. Moayib ACHCTBUTEIBHOTO YHCIA, €r0
r€OMETPUYECKHUN CMBICIL.

UYucnoBble BblpakeHUs. AnreOpandeckue BblpaxkeHus. PaBeHCTBa U
HEpaBEHCTBA ajreOpanveckux BbIpaxkeHUl. MHorounensl. Anredpandeckue
npobu. @opMyIibl COKPAILIEHHOTO YMHOKEHUS.

CreneHb ¢ HaTypaJbHBIM U PallMOHAIBHBIM MOKa3aTeaeM. ApupMeTHIEeCKHi
KopeHb. Jlorapudmel, ux cBoiictBa. TpuroHomerpus. Yriibl U UX H3MEpEHUE.
CuHHyC, KOCUHYC, TAHI'€HC, KOTAHI€HC yTJa.

OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. POPMYIIBI CI0KEHUS (POpMYIIbI

JJIs1 ,Z[BOﬁHBIX H IIOJIOBUHHBIX YFJ'IOB). OI[HO‘{JICH 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 ¢ynxmuu. Bospactanue u yObiBaHMe (YHKIUHU; MEPUOIUYHOCTD,
YETHOCTh, HEYETHOCTD.

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

Heob6xonumoe yciaoBue skctpemyma GyHKIuu (Teopema depma).

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

OmnpeneneHre U OCHOBHbIE CBOMCTBA (DYHKIIMI: JIMHEWHOMN, KBaIpaTUYHOU 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), apudMeTHIECKOro KOpHS y = v/x.

VYpasuenune. Kopuu ypaBHeHus. [loHSTHE O pPAaBHOCHIIBHBIX YpPABHECHUSX.
HepaBenctBa. Pemienue HepaBeHCTB. [loHSTHE O pPaBHOCHIIBHBIX HEPaBEHCTBAX.
Cucrema ypaBHEHUI U HEPABEHCTB. PelieHust CHCTEMBI.

Apudmernueckas u reomerpuyeckas nporpeccusi. opmyna n-oro uneHa u
CYMMBI TIEPBBIX IT 4JIEeHOB apudmMeTnueckon nporpeccuu. dopmyna n-oro uieHa u
CYMMBI IIEPBBIX I WICHOB F€OMETPUUYECKON IPOTPECCHH.

Onpenenenue npousBogHo. EE  skoHomuyeckuii, ¢u3uyeckuii u
reoMmeTpuyeckuil cMbici. [IponsBoaHble QYyHKIUI y = SINX; Y = COSX; y = tgX; y =
ay=ax"(n € N), y = Inx.

1.2. 'eomeTpus

[Ipsimas, myd, OTpe30K, JIOMaHas; JJIMHA OTpe3Ka. YTOJI, BEJIWYMHA YyIJa.
Beprtukanbabie 1 cMexHble Yriibl. OKpyKHOCTh, Kpyr. [lapaniensHbie mpsiMble.
MHOroyroyiibHUK, €ro BEpUINHBI, CTOPOHBI, TUATOHAIIH.

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

CooTHOLIEHUS MEXAY CTOPOHAMH U yIiIaMu IPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.



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

OxkpyxHocTth M Kpyr. LlenTtp, xopma, muamerp, paauyc. KacarenbHas 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.
[Inomane kpyra u miomaiab CEKTopa.

[Tono6ue. Ilono6HbIe Gurypsl. OTHOIIEHKE IUTOMIAACH MOTOOHBIX QUTYP.

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

Bekropel. Omnepaunu Hax Bekrtopamu. Ilnockocts. IlapamnenbHbie U
IepeceKarIInecs IIOCKOCTU. [lapamienbHOCTh NPSIMOM M IUIOCKOCTH. YTOJ
MPSMOM C TIOCKOCTHIO. [IeprieHaAnKysp K IIOCKOCTH.

JIByrpannsie YIJIBI. JIvHenHbI yroma JIBYTPaHHOTO yria.
[lepneHANKYISIPHOCTD ABYX MIOCKOCTEM.

Muororpanauku. VX BepuimHbl, rpaHd, guaroHainu. Ilpsmas v HakiIoOHHasd
npu3Mbl; nupamuael. llpaBunbHas mnpu3mMa UM OpaBUbHAs — NUpaMUJA.
[Tapannenenunensl, UX BUBL.

durypsl BpalieHus: IWIMHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc
cheppl u mapa. Ilmockocth, KkacaTenbHass K cdepe. Dopmyibl  TUIOMIAIN
MOBEPXHOCTU M 00bema npu3mMbl. PopMyIibl IUIOMAAN TOBEPXHOCTH UM OOBEMa
nupamuapl. opMyIbl IOMIAAA TOBEPXHOCTH W 00beMa HuiauHApa. DopMyIibl
IUJIOLIAAN MOBEPXHOCTH M o0beMa KoHyca. DopMmyibl oObema mapa. Dopmyiibl
TLJI0IIA M CEephI.

2. OCHOBHBIE ®OPMYJIbI U TEOPEMBbI
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.

Pa3noxkeHne KBagpaTHOro TpPeX4J€Ha Ha JIMHEWHbIE MHOkUTEIU. CBOMCTBa
YHCIIOBBIX HepaBeHCTB. Jlorapum npousBeieHus1, CTETEeH!, YaCTHOTO.

Omnpenenenue U CBOMCTBA (QYHKIMU Y = SInh X U Y = COS X HX Tpaduku.
Omnpenenenue u cBoiicTBa PyHKIMM y = tgX,y = ctg X U ux rpaduku. Pemenue
ypaBHEHUH BUJA sin X = a, cos X = a, tg X = a . Dopmybl npuBeIeHUS.

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

2.2. I'eomeTpust

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

Cymma yrioB TtpeyroibHuka. Cymma BHEIIHMX YIJIOB  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.

[TpusHaku noao0ust TpeyroiabHUKA.

Teopema Iludaropa.

DopMyJIbI IUIOMIAAEH NapaJuIeIorpaMMa, TPEYTOJIbHUKA, TPAIICILIAH.

@opmMmyna pacCTOSHUA MEXAY JBYyMsS TOYKAMHM IUIOCKOCTH. YpaBHEHHE
OKPY’KHOCTH.

[Ipu3HaK nmapajuIeIbHOCTH MPSAMOM U TIIIOCKOCTH.

[Ipu3Hak mapannenbHOCTH IIIOCKOCTEN.

Teopema 0 nepneHANKYISIPHOCTH IPSAMOM U TIJIOCKOCTH.

[leprieHIUKYJISIPHOCTD IBYX IIJIOCKOCTEH.



Teopempl 0 mapajuIeNIbHOCTH M NEPIEHINKYJIIPHOCTH IUIOCKOCTEN. Teopema

O TpeX NEPHEHIUKYJIIAPAX.

I[Ipumepsl BApMAHTOB IK3aMEHAIMOHHBIX padoT
Bapuanr 1

1. BEITOTHUTE IEHCTBUS:
3x+5 11-x
X—2 Xx-=2

2. Berunciure:

1) 30,45.5° ; 2) §/\/e4 ; 4) @

3. Beruuciure:

3 9

124 3

1) 25 25 2)
4 4
4. Beraucnure:
1) log,,144; 2)1g 0,0000001; 3) Ine.
5. [locTpoiite rpaduku GyHKLIMIA:

y=x*-4.

6. Halimute oOnacTh onpenencHus GyHKINN, 3aJaHHON (GOPMYITOH:

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

7. YcraHoBUTE, KaKie U3 JaHHBIX QYHKUUN YETHBIEC, KAKUE HEUETHbIE:

RO =X+L 500 =X (0=

8. Pemuth HEpaBEHCTBO:

3X+6 x x-1

2 3 4

9. Haiinute npou3BoaHbIe (YHKIINN:

f,(x) =3x" —7x+3;
f,(x)=(3x* +2)In x.

10. OT AByXx mpHUCTaHel OJHOBPEMEHHO HABCTpeuy APYr JPYry OTILIbUIA B
katepa. Uepe3 5 4 oHU BCTpeTWIUCh. C KaKOM CKOPOCTBHIO IIEN KaXKIbIM Kartep,



€Cclii CKOPOCTh OAHOTrO Ha 12 KM/4 Oonbllle CKOPOCTH APYroro, a pacCTOsHHUE
Mexay npuctansmu 440 km?

Bapuanr 2

1. BeImoaHUTH AEHUCTBU:
5b-b®*  6a’
3a  b®-5b?°
2. Beruucaure:

DyE [18} 2 % \/—

3. Brruucnure:
3 9

11
1) v :g5; 2) 123"

4 4
4. BBI‘—II/ICJII/ITC'

1) Iog1 31 ; 2) lg10000; 3) Ine.

S. HOCTpOI/ITe rpa@uku QyHKIMIA:

1
=——+3.
y x-1

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

X2 —
Dy= ;
X_

7. YcTaHOBUTE, KaKUe U3 JaHHBIX (YHKUIUN YETHbIC, KAKUE HEUETHbIE:

1
x® -1

f(x) =x+Lf,(x)=—x>f,(x) =

8. PeminTh HEpaBEeHCTBA:!
3x* -9x-12<0.
9. Haitaure mpou3BoiHbIe (QYHKITUI:

fl(x)=&—i3,

oS X
X + 6%

fz (X) =



10. B Oacceiin u3 nByx TpyO BimBaeTcs BoAa. M3 ogHoit TpyObl co ckopocThio 37
Ja/MuH, U3 Apyrod — 42 g/muH. 3a Kakoe BpeMsl 3alOJHUTCS 3TOT OacceiiH,
kotopbiid BMemaeT 31200 i1 Boabl, €CiM B HEM €CTh CTOK, 4€pe3 KOTOPBIM 3a
MUHYTY BbUIMBaeTcs 14 1 BOIbI?

3. OCHOBHbBIE YMEHHUA U HABBIKAN

DK3aMEeHYIOIUNCs A0HKeH yMeTh: [Ipon3BoauTh apudpmMeTnueckue AecTBus
HaJ[ 4YMCJIaMH, 33JaHHBIMH B BHJI€ OOBIKHOBEHHBIX W JECSITHYHBIX IpOOEH; C
TpeOyeMOll TOYHOCTHIO OKPYIJIATH JaHHBIC YUCIA M PE3yJbTaThl BBIYMCICHUN;
M0JIb30BAThCS KAIBKYJIATOPAMH WJIM TAOJIMIIAMHU JIJIs1 BBIYMCIICHUN.

[IpoBOIUTE TOXAECTBEHHbIE MNpPeoOpa3oBaHUs MHOIOWIEHOB, JpoOeH,
COZIEpIKALLUX IIEPEMEHHBIE, BBIPAXXCHUH, coaepKalmx CTCIICHHBIE,
MIOKa3aTelIbHbIE, JIOTApU(PMUUECKUE U TPUTOHOMETPUYECKHE (DYHKIIIH.

Crpouth rpadMky JTUHEHWHOM, KBaJPAaTUYHOM, CTEIICHHOM, MOKa3aTeIbHOM,
JorapuMUYECKON U TPUTOHOMETPUIECKUX HYHKIIUH.

Pemats ypaBHEHUSI U HEPABEHCTBA MEPBOM U BTOPOM CTENEHU, YPABHEHUS U
HEPABEHCTBA, NPUBOIAIIMECI K HUM; PELIATh CUCTEMbl YPABHEHUN U HEPABEHCTB
MEpBOM M BTOPOM CTENEHM W npuBojdmMecs K HuM. Croga, B 4YaCTHOCTH,
OTHOCSTCS IPOCTEHIINE YPAaBHEHMS W HEPABEHCTBA, COACP)KAIIUE CTEICHHBIE,
MOKa3aTeIbHbIE, JIOTapU(PMUIECKUE U TPUTOHOMETPUIECKHE (DYHKITUH.

Pemlarp 3amaum Ha COCTAaBIEHWE YpPAaBHEHWHW W CHUCTEM YPaBHEHUM.
N306paxaTh reomeTpuyeckue (GpUrypsl U Mpou3BOJIUTH MPOCTEHIINE MOCTPOCHUS
Ha KOOPJAMHATHOU IUIOCKOCTH.

Hcnonp30BaTh FEOMETPUYECKHE MIPEACTABIICHUS pu pelIeHun
anredpanvecknx 3ajad, a METOJbl alreOpsl M TPUTOHOMETPUU - TPU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

[IpoBoAMT, HaA TIUIOCKOCTH OINEpallud HaJ BEKTOpamMHu (CIOXKEHUE U
BBIYUTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa HAa YHCIO) U IMOJb30BaThCA

CBOMCTBaMU 3TUX OTIECPALUU.



[Tonp30BaTbCs MOHATHEM NPOU3BOAHON TMPU HCCIENOBAaHUHM (PYHKIMM Ha
BOo3pacTanue (yObIBaHWE), HA OKCTPEMYMbI WU TIpU TIOCTPOCHUHU TpaHUKOB

byHKIUH.



