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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
®denepanabHbIM  OCYJAPCTBEHHBIM  OOpa30BaTEIbHBIM  CTAHIAPTOM  OOIIEro

obpazoBanus (PI'OC).

1. OCHOBHBIE MATEMATHUYECKUE NOHATHUSA U ®PAKTHI
1.1. Apudmernka, ajaredpa u HayaJIa AHAJIN3A

Hartypanbubie uncna (N). [Ipocteie u coctaBHble uncia. JlenuTenp, KpaTHOE.
HauOonpmmii o0muid JenuTenb, HauMEHbllee obmiee kpartHoe. [lpu3zHaku
nenumocTH Ha 2,3,5,9,10.

[enwie uyucna (Z). Paunonansubie uyucia (Q), WX CIOXKEHUE, BBIUUTAHUE,
yMHOXeHHE M JereHue. CpaBHEHHE pallMOHAIbHbIX uucen. MppaunoHanbHbie
yucia. CpaBHEHNE HPPAMOHAIBHBIX U PAMOHAJIBHBIX YHCET.

JeiictBurensHbie uncia (R), ux mpencraBieHrue B BUE JECATUYHBIX APOOEil.

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

YucnoBble BblpaxeHHs. AnreOpandeckue BblpakeHHs. PaBeHcTBa H
HEPaBEHCTBA AIreOpanyecKuX BeIpaxxeHui. MHoTOwIeHbl. Anrebpandeckue Ipoou.
DopMyJIbl COKPAILIEHHOTO YMHOKEHHUS.

CremneHb ¢ HaTypaJlbHBIM U PallMOHAJIBHBIM MOKa3aTeneM. ApudmeTudaeckuit
KopeHb. Jlorapudmel, ux cBoiicTBa. Tpuronomerpusi. Yribl U UX HU3MEpPEHUE.
CuHycC, KOCUHYC, TAHT'€HC, KOTAHT€HC yTJa.

OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. POPMYIIBI C0KEHUS (POpMYyIIbI

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



MHorounen c¢ oxHoul mnepemMeHHOW. KopeHb MHOrowieHa Ha IpuUMEpE
kBagpatHoro TpexwieHa. [lonarne @yakmuu. CrnocoObl 3amaHus (QyHKITUH.
O6unactb onpeneneHus. MHOXXECTBO 3HaU€HUI (PYHKITUH.

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

JloctarouHoe yciioBue Bo3pacTaHusi (yObIBaHUS) QYHKIIMU Ha MPOMEXYTKE.
[TonsiTue 3xcTpeMyma (PyHKITUH.

Heob6xonumoe yciaoBue skctpemyma GyHKIuu (Teopema depma).

JloctaTounoe ycnoBue skcTpemyMa. Hanbompiliee 1 HauMeHbIIee 3HAYCHHUE
(yHKUIHMH Ha TPOMEXKYTKE.

OmnpeneneHre U OCHOBHbBIE CBOMCTBA (DYHKIIMIA: IMHEHHOM, KBaJIpaTUIHON 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.

Vpasuenune. Kopuu ypaBHeHus. [loHSTHE O paBHOCHIIBHBIX YpPaBHEHUSX.
HepasenctBa. Pemenne nepaBeHcTB. [loHSTHE O paBHOCHUIIBHBIX HEPABEHCTBAX.
Cucrema ypaBHEHUI U HEPABEHCTB. PelieHust CHCTEMBI.

ApudmeTrnueckast 1 reomerpuueckas nporpeccus. Gopmyna n-oro uieHa u
CYMMBI TMIEPBBIX IT 4JIeHOB apudmeTnueckoi nporpeccun. Gopmyna n-oro uieHa u
CYMMBI TIEPBBIX 1T WICHOB T€OMETPUUIECKON TIPOTPECCHH.

Onpenenenue npous3BoaHOM. E€ (usnueckuii U 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.
Beprukanbabie 1 cMexHble yribl. OKpyXHOCTb, Kpyr. [lapannenpHbie mpsMbie.
MHOTOYTOBHUK, €T0 BEPIITUHBI, CTOPOHBI, THATOHAJIH.

Tpeyronsuuk. Ero memuana, GuccekTpuca, BbicoTa. Buapl TpeyroibHUKOB.
CooTHoOIIIEHUST MEXKTy CTOPOHAMH H YTIIaMU MPSIMOYTOJILHOTO 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. [lepnieHIuKyp K MIOCKOCTH.

JIByrpansbie YIJIBI. JIvHenHbIU yIoJl JBYTPAHHOTO yria.
[lepneHANKYISIPHOCTD ABYX MJIOCKOCTEM.

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

durypsl BpalieHus: IWIMHIP, KOHYC, cdepa, map. Llentp, nuamerp, paauyc
cheppl u mapa. Ilmockocth, kacaTenbHass K cdepe. Dopmysbl  IUIOMIATN
MOBEPXHOCTU M 0Obema mpu3Mbl. DOpMyIbl TUIOMIAAN TOBEPXHOCTH U oOBEMa
nupaMuibl. QopMyIIbl IUIONIAAM TOBEPXHOCTH U 0Obema IuiauHApa. Dopmysibl
IJIOLIAAN MOBEPXHOCTH M o0beMa KoHyca. DopMmyibl oObema mapa. Dopmyiibl
10 IH CEephl.

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

2

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

KBaJApaTHOI'O YpaBHCHMHAL.



Pa3noxeHue KBaJpaTHOrO TPEeXW/IEHa Ha JUHEHble MHOXUTeau. CBOMCTBa
YHICIIOBBIX HepaBeHCTB. Jlorapum npousBeieHus], CTETEH!, YaCTHOTO.

Omnpenenenne U CBOWCTBA (PYHKIMM Yy = SIn X U Y = COS X UX IpauKu.
Omnpenenenve u cBoiicTBa QyHKIMHU y = tgX,y = ctg X U ux rpapuku. Pemenue
ypaBHEHHUH BUJa sin X = a, cos X = a, tg X = a . Dopmybsl npuBeIeHUS.

3aBUCHUMOCTH MEXKIY TPUTOHOMETPUUECKUMHU (PYHKIMSIMH OJHOTO U TOTO XK€
aprymenTa. TpuronomeTrpuyeckue (pyHKUIMU IBOIHOrO aprymenTta. [IpomsBogHas
CYMMBI JIBYX (DYHKIIMH.

2.2. I'eomerpus

CaolicTBa PaBHOOEIPEHHOTO TPEYTrOJIbHUKA. CaolicTBa TOYEK,
PAaBHOYIAJIEHHBIX OT KOHIIOB OTpe3Ka. [Ipr3Haky napauieIbHOCTH MPSMBIX.

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

IIpu3naku nmapaienorpaMma, 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.

dopMyJIbl TUIOAAEH MapauIeIorpaMMa, TPEYTroJIbHUKA, TPAIICUH.

@opmMmyna pPacCTOSHUS MEXAY ABYMsS TOYKAMHU IIJIOCKOCTH. YpaBHEHUE
OKPY’KHOCTH.

[Ipu3HaK nmapajuIeIbHOCTH MPSAMOM U TITIOCKOCTH.

[Ipu3Hak mapamaeabHOCTH MIIOCKOCTEN.

Teopema 0 nepHEeHIUKYISIPHOCTH NPSIMOU U TUIOCKOCTH.

[leprieHIUKYJISIPHOCTD IBYX IIJIOCKOCTEH.

Teopemsbl 0 napauIeIbHOCTH U NMEPIIEHIUKYIJISIPHOCTH IUIOCKOCTEN. Teopema o

Tpex NEPHEHAUKYIAPaX.



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

123

1) 25 25 2)
4 Z
4. Berauciaure:
1) log,,144; 2)1g 0,0000001; 3) Ine.

5. [locTpoiite rpaduku GyHKIHIA:
y=x*-4.

6. Halimute o6nacTh onpenencHus GyHKITNH, 33JaHHON (GOPMYITOH:

1)y=xi_1; 2)y:\/§.

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

f,()=x+L  f,(x)=—x f3(x):X31

8. Pemnth HEpaBEHCTBO:

3xXx+6 x x-1

2 3 4

9. Haiinute nmpou3BoaHbIe (YHKIIMM:

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

10. Ot nByx mpuCTaHEW OJHOBPEMEHHO HABCTpeuy APYT APYry OTIUIBLIM JBa

katepa. Yepe3 5 4 oHu BCTpeTHIIHCh. C KaKoil CKOPOCTBIO IIEN KaXK bl KaTep, ecliu

CKOPOCTh OJHOTO Ha 12 KM/4 GoJibIlle CKOPOCTU JPYTOro, a PAaCCTOSTHHE MEXKIY

npuctansmu 440 km?



Bapuanr 2

1. BeimoaHUTH AEHUCTBUS:
5b-b*  6a’
3a  b°-5p?’
2. Beruucaure:

3. Beruucnure:
3 9

123

1) 910 95 ; 2)
4 !
4. BBI‘—II/ICJII/ITC'

1) |og1 L ; 2) lg10000; 3) Ine.
S. HOCTpOI/ITe rpauku QyHKIMIA:

1
=——+3.
y x—1

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

2_
1)y:X 1;2)y:\/;.
x—1

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

1
x® -1

f,(X)=x+Lf,(x)=—x*f,(x) =

8. PeminTh HEpaBEHCTBA:!
3x* -9x-12<0.

9. Haiinmute npou3BoaHbIE (DYHKIIMIA:

10. B 0acceiin u3 nByx TpyO BiuBaeTcs BoAa. M3 ogHoi TpyObl co ckopocThio 37
J/MUH, U3 Ipyroi — 42 j1/MuH. 32 Kakoe BpeMsl 3alI0JTHUTCS 3TOT OacceiH, KOTOPBIN



BMmemaer 31200 1 Boxpl, €CliM B HEM €CThb CTOK, 4e€pe3 KOTOPbIA 3a MHUHYTY
BbUTHBaeTCs 14 1 BOIbI?

3. OCHOBHBIE YMEHHMA U HABBIKH

DK3aMEeHYIOIMUNCS ToMKeH yMeTh: [Ipon3BoauTh apupmMeTndeckue AecTBUS
HaJ[ 4YUCJIaMH, 33JlaHHBIMU B BHUJI€ OOBIKHOBEHHBIX M JECSITHYHBIX Ipo0el; c
TpeOyeMOl TOYHOCTHIO OKPYIJIATH JaHHBIC YHUCIA W PE3yJbTaThl BBIYMCICHUN;
M0JIb30BAThCS KAIBKYJIATOPAMH WJIM TAOJIMIIAMHU JIJIs1 BBIYMCIICHUN.

[TpoBoAMTH TOXKIECTBEHHBIE MpeoOpa3oBaHUsl MHOTOUYIEHOB, JIpOOei,
COJZIEpIKAILMX [TIEPEMEHHBIE, BEIPAKEHUM, COAECP/KALINX CTEIIEHHBIE, TOKA3aTEIbHBIE,
jgorapu(pMUUECKre U TPUTOHOMETPUYECKUE (PYHKIIHH.

Crpouth rpaduky JTUHEHWHOM, KBaJPAaTUYHOMH, CTEIICHHOM, MOKa3aTelIbHOM,
Jorapu(pMU4YECKON U TPUTOHOMETPUUYECKUX (PYHKLIUM.

Pemats ypaBHEHUsI U HEPABEHCTBA IIEPBOM U BTOPOM CTEIIEHU, YPABHEHUS U
HEPABEHCTBA, MPUBOMSIIMECA K HAM; PEIIaTh CUCTEMbl YPABHEHUW U HEPABEHCTB
IIEPBOM ¥ BTOPOM CTENEHU U NpUBOAAIIMECA K HUM. Cr0/1a, B YaCTHOCTH, OTHOCSITCS
IIPOCTENIINE YPABHEHUS U HEPABEHCTBA, COAEPKale CTEIICHHBIE, [I0OKA3aTEIbHBIC,
aorapu(pMUYECKHE U TPUTOHOMETPUUECKUE (PYHKIIUU.

Pematp 3amauM Ha COCTaBJIICHME YPAaBHEHUW U CHUCTEM YpPaBHCHUM.
N3006paxaTs reomeTpudeckue GUrypbl 1 MpOU3BOAUTH MPOCTEUIIINE TOCTPOCHUS Ha
KOOPJAMHATHOM IIOCKOCTH.

Hcnonp3oBath r€OMETPUYECKHE IIPEACTABIICHUS IIPU  PpELICHUH
anredpanueckux 3ajad, a METOJbl adreOpbl U TPUTOHOMETPUU - MPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

[TpoBOIUTH HA MIIOCKOCTH OINEpPALMHU HaJl BEKTOPAMH (CIIOKEHUE U BBIYUTAHUE
BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHCIO) M MOJIb30BATHCA CBOMCTBAMHU 3THX
OTeparvu.

[Tonb30oBaThCA TMOHATHEM MPOU3BOJHON NpH HCCIENOBaHUM (DYHKIMN Ha

Bo3pactaHue (yObIBaHHE), HA DKCTPEMYMBI U TIPU MOCTPOSHUU rpaduKoB HYHKITUH.



