I[TPOIT'PAMMA BCTVYIIMTEJIbHOI'O UCIIBITAHUA
«MATEMATHUKA»
IUISl TOCTYTAOIMX Ha 1-H Kypc 1Mo pe3yibpTaTaM BCTYHNUTEIbHBIX HCIIBITAHUM,

ITPOBOJIMMBIX YHHUBEPCUTETOM

[Iporpamma cocTaBieHa B COOTBETCTBUM C TpeOoBaHMsIMH DenepaabHOro TOCYAapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAapTa CpeaHero (MOJHOTro) oOmero oOpa3oBaHus. AOUTYPHEHT MOXKET
M0JIb30BAThCS BCEM apCEHANIOM CPEJICTB M3 ITOTO Kypca, BKJIIOUYAs M Haudana aHanuza. OIHako s
peleHus SK3aMeHAIlMOHHBIX 3a/1a4 I0CTaTOYHO BJIAICHUS TEMH MOHATHSAMH U UX CBOMCTBaMHU, KOTOPHIE
NepevncieHbl B HacTosel nporpamme. OObeKTH U (DakThl, HE U3ydaeMble B 0011e00pa3oBaTeIbHOM
IIKOJIE, TAK)KE€ MOTYT UCIIOJIb30BaThC AOUTYPHEHTOM, HO IIPU YCIIOBUH, YTO OH CIIOCOOEH MX MOSICHUTD
U JI0Ka3aTh.

B cBs3u ¢ oOunmeM yuyeOHUMKOB M PETYISPHBIM HX IMEPEeU3JlaHHEeM OTAEIbHBIC YTBEPXKICHUS

BTOPOTO paslieyia MOTYT B HEKOTOPHIX y4eOHHMKax Ha3bIBaTbCsA MHAYe, YeM B Iporpamme, HIN
dopmynupoBaThbcs B BHIE 3a/a4, HJIM BOBCE OTCYTCTBOBaTh. Takue ciydyan HE OCBOOOKIAIOT
MOCTYMAIOMIET0 OT HE0OXOAUMOCTH 3HATh ATH YTBEPKCHHUS.

I. OCHOBHBIE TPEBOBAHMS K YPOBHIO ITIOAT'OTOBKHA

DK3aMEHYeMbIil 10JIKEH YMETh:

MPOU3BOANUTE apu(METHUECKHE NeWCTBUS HAJl YMCIAaMH, 33JaHHBIMU B BHU/E€ OOBIKHOBEHHBIX U
JECATUYHBIX ApoOeil; ¢ TpeOyeMOoi TOYHOCTBIO OKpYIJIATH JaHHbIE YHCIIA W PE3YJIbTaThl
BBIUMCIICHUH; MTOJIb30BATHCS KAJIbKYIATOPAMHU WIIM TAOJIUIIAMH JUIS BEIYUCIICHHIA;

MPOBOJIUTH TOXJIECTBEHHbIE MTPE0OpPa30BaHUsI MHOTOUICHOB, Apo0eH, coepKalux nepeMeHHbIE,
BBIPAXKECHUM, coJiepaKaIuX CTECIICHHBIE, [IOKa3aTeNIbHbIE, JorapupmMuIECcKe u
TPUTOHOMETPHUECKUE (PYHKIIHH;

CTPOUTH TpaUKu JIMHEHHOW, KBAaIpaTUIHOW, CTEIIEHHOM, MOKA3aTeNbHON, JTOTapuPMUIECKONH U
TPUTOHOMETPHUECKUX (YHKINHN;

pellaT ypaBHEHHs M HEpPAaBEHCTBA IIEPBOM M BTOPOM CTEIEHM, YPaBHEHHS M HEPABEHCTBA,
MIPUBOJAIIUECS K HUM; PEIIaTh CUCTEMbl YPABHCHUN U HEPABEHCTB IEPBOM U BTOPOU CTEIICHU U
npuBojsaniecs K HuM. Crozia, B 4aCTHOCTH, OTHOCATCS NMPOCTEUIINE YpaBHEHUS U HEPABEHCTBA,
coJiepKalue CTerneHHbIe, ToKa3aTeIbHbIe, JJorapu(hMUIECKUe U TPUTOHOMETPHUIECKUE (DYHKIINU;
pelaTh 3aja4y Ha COCTaBICHUE YPAaBHEHUM U CUCTEM YPaBHECHUN;

n300pakaTh T€OMETpPUUYECKHE (PUTYPHI HA YEPTEXE U MPOU3BOAUTH MPOCTEHIINE MOCTPOCHHS Ha
IIJIOCKOCTH;

[10JIb30BATHCS MOHATUEM IIPOU3BOJHOU

II. COAEP) KAHUE ITPOI'PAMMBI
OcHoOBHBbIE MaTeMaTHYeCKHe NOHATHA U pakThl ApudMeTHnka,

aqredpa M HaYaJIa aHAJIM3A
Harypanbubie uucna (N). IIpocTtbie u coctaBHble ymcina. Jlenurtenb, KpaTHoe, HAHMOOIBUIIMN

oOmuii nenurens, HauMeHsblee odiiee kpatHoe. [IpusHaku nenumoct Ha 2, 3, 5, 9, 10.

Henpie uncina (Z). Paunonansueie yncna (Q), UX CI0KEHHUE, BRBIUUTAHUE, YMHOKEHUE U JieTeque.



CpaBHeHUE palMOHaIbHBIX YMCEIL.

JleiictButensHbie uncna (R), ux mpeacrabiieHne B BUAC ASCATUYHBIX IPOOECH.
N300pakenue yucen Ha mpsiMoil. Moaynb AEHCTBUTENHFHOTO YHCIA, €r0 T€OMETPUUYECKHMA
CMBICIL.
Yucnossle BeIpakeHUs. BoipaxxeHus ¢ nepeMeHHbIMU. DOPMyIIbl COKPAILICHHOTO YMHOXKEHUS.
CreneHb ¢ HaTypaJbHBIM U PAllMOHAIBHBIM NIOKa3aTesneM. ApUPMETHIECKUN KOPEHb.
Jlorapudmsl 1 ux cBoiicrBa. OJHOUWIEH U MHOTOUJICH.
MHorousieH ¢ oiHOH nepemeHHoil. KopeHb MHOrouseHa Ha IpUMepe KBaApaTHOTO TPEXUJICHA.
[Tonsitue ¢pynkiuu. Crnocoosl 3ananus pynkuuu. O6nacts onpeaeneHus. MHOKeCTBO 3HAUCHHHA
byHKIUH.
I'paduk ¢pynkuuu. Bozpacranue u yosiBanue GyHKINN; IEPUOIUIHOCTD, YETHOCTh, HEUETHOCTb.
JlocratoyHoe ycinoBue Bo3pacTaHus (yObiBaHus) (yHKIMH Ha mnpoMexyrke. I[loHsTue
skcTpemyma (QyHKimH. HeoOxomumoe ycioBue »skcTpemyma (QyHKImH (Teopema Depma).
JlocTarouHoe ycnoBue 3kcTpemyma. Hanbombiiee 1 HauMeHblIee 3HaUYeHUE (PYHKIIMH Ha IIPOMEKYTKE.
OmnpeneneHye U OCHOBHBIE CBOMCTBA (DYHKIMIA: JIMHEHHOMN, KBaapaTHuHOi y = ax’ + bx + c,
k

crenmeHHol y = ax” (n € N), y = x , TOKa3aTeNbHOU y = @, nmorapudmuueckoil y = logax,

TPUTOHOMETPHUUECKUX (DYHKIHMIL: y = Sinx, y = cosx, y = tgx; apuMETHIECKOT0 KOPHS y = VX

VpaBuenue. Kopuu ypaBHeHus. [loHsATHE O pPAaBHOCHIBHBIX YpPaBHEHHSX.

HepasencrtBa. Pemienus HepaBeHcTBa. [IoHATHE O paBHOCUIIBHBIX HEPABEHCTBAX.

Cuctema ypaBHEHUH M HepaBEHCTB. Pemienust cucrembl. ApupmeTnueckass U TeOMeTpHUecKas
nporpeccun. @opmyrna n-ro 4ieHa U CyMMBI IIEPBBIX /7 YWICHOB apu(PMETHUECKOM MPOTPECCUH.

CuHyC M KOCHMHYC CYMMBl M DPa3HOCTH IBYX aprymMeHTOB (¢opmyisl). IIpeoOpazoBanue B
MPOM3BEACHUE CYMM Sina =+ sinf , cosa = cosf. Onpenenenue npousBoaHOW. Ee dusudeckuii u
reomeTpudeckuii cMmpici. [IponsBoanbie GpyHKIMIA: y = sinx, y = cosx, y = tgx, y = a', y = x" (neZ).

I'eomerpus

IIpsimMas, my4, OTpe3oK, JOMaHas; AJIMHA OTPE3Ka. YToJl, BEIMYMHA yria. BepTUKaabHbIE U
cMexHbIe Yriibl. OKpYKHOCTB, KpyrT. IlapamiensHble npsmble.

[Tpumeps! mpeobpasoBanust ¢uryp, Buabl cummerpuu. [IpeoOpasoBanue momodus U ero
CBOMCTBA.

Bekropsl. Onepaiuy Hajl BEKTOPaMH.

MHOrOoyrojbHHUK, €r0 BEPUIMHbI, CTOPOHBL, AUaroHanu. TpeyronsHuk. Ero mennana, buccekrpuca,
BbICOTA. Buzpl TpeyronbHUKOB. COOTHOILIEHUS MEXKY CTOPOHAMU U YIJIAMH MPSAMOYTOJILHOTO
TpPEyroJbHUKA.

YeThlpexyroJbHUK: MapajuieIorpaMm, IpSIMOYTOJIbHUK, poMO, KBaIpaT, Tparerys.

OxpyxHocTb U Kpyr. LlenTp, xopna, nuamerp, paguyc. KacatenbHas k okpyxHocTH. [lyra
oKkpyxHOCTH. CEKTOp.

IleHTpanbHbIC U BIIUCAHHBIE YIJIBL.

@opMynbl TUIOINAAN: TPEYroJbHHUKA, MPSAMOYrOJbHHUKA, TapajjienorpamMma, pom0a, KBaapara,
Tpanenuu.

JUliHa OKpPY>KHOCTH W JJIMHA IYTM OKpYKHOCTH. Pagmannas mepa yria. Ilnomans, kpyra u
IJIOIIAIb CEKTOpa.

[Tono6ue. I[TonoGHbIe Gurypsl. OTHOIIEHKE MIIOLIaAeH MOJ0OHBIX (GuUryp.

IInockocte. IlapamnenbHble M mepecekaroluecs IIOCKOCTH. IlapajuienbHOCTh NpSMOU U
IIJIOCKOCTH.

VYroJ npsAMol ¢ IIOCKOCTBIO. lleprnenaukymnsap K IIOCKOCTU. [IByrpaHHbIe yribl. JIMHEWHBIN
YIOJI ABYTpaHHOTO yria. [leprneHuKyaspHOCTb ABYX IUNIOCKOCTEH.

Muororpanauki. VX BepimmHbl, peOpa, rpaHu, AuaroHand. lIpsmas ¥ HakJIOHHAs TPU3MBI,
nupamusl. [IpaBriibHas npusma v npaBwibHas nupamuaa. [lapamienenumnensl, UX BUIBL.

@urypsl BpaleHus: HWIMHAP, KOHYC, cdepa, map. Llentp, nuamerp, paguyc chepsl U mapa.

[TnockocTk, KacarenbHas K cdepe. 2



®opmyna Mo TOBEPXHOCTH U 00beMa MPU3MBI.

®opmyna IUIOMIATN TMOBEPXHOCTH M oObeMa mupamuabl. Popmyna MiIomaad MOBEPXHOCTU U
oObema unuHApa. PopMmyna MIOMAAM HOBEPXHOCTH M 00bemMa kKoHyca. Popmyna oObema IIapa.
®opmyna momaau chepsl.

OcHoBHbIE (OPMYJIBI H TEOPeMbI

Aure0pa n Ha4Ya/1a aHAJIU3A
CpoiictBa ¢yHKIHH y = kx+ b u ee Tpaduk.
k

CBoiicTBa GyHKIUU ¥ = x U €€ rpauK.

CaoiicTBa pynkimu y = ax’ + bx + ¢ u ee rpapuk. opmyrna

KOPHEH KBaJpaTHOIO YpaBHEHUSI.

Pa3noxeHne KBagpaTHOTO TpEXWIEHA Ha JINHENHbIe MHOXUTENU. CBOMCTBA
YHCIIOBBIX HEPABEHCTB.

Jlorapu¢m npousBeieHUs1, CTEIIEHH, YaCTHOTO.

Omnpenenenue U cBOMCTBA QYHKIHMA Y = sinx, y = COSX ¥ UX I'paduKu.
Onpenenenue 1 cBOMCTBa QYHKIMHU y = fg X U ee rpaduK.

Pemienue ypaBHeHMi BUa sin x = a, cosx = a, tgx = a.

@OopMyJIbI IPUBEACHUS.

3aBHCHMOCTH MEX Iy TPUTOHOMETPUYECKUMHU (QYHKIUSMHU OJHOTO U TOTO K€ apryMEHTa.
Tpuronomerpuyeckre GyHKIUU ABOHHOTO apryMeHTa.

[Tpou3BoaHasi CyMMBbI IBYX (DYHKIIHH.

I'eomerpus
CBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA.
CBolicTBa TOYEK, PaBHOYIaJIEHHBIX OT KOHIIOB OTpE3Ka.
ITpu3Haky napamieabHOCTH MPSIMBIX.
Cymma yrioB TpeyrojibHuka. CyMMa BHYTPEHHHUX YIJIOB BBIITYKJIOTO MHOTOYI'OJIbHHKA.
IIpu3naku napauieaorpamma.
OKpyXHOCTb, OITMCAHHAs OKOJIO TPEYroJIbHUKA. OKpPYKHOCTb,
BIIMCAaHHAs B TPEYT OJIbHUK.
KacarenbHast K OKpy’)KHOCTH U €€ cBOMCTBO. I3MepeHue
yria, BIUCAHHOTO B OKPYXHOCTb.
[Tpusnaku nmonoOus TpeyronbHUKOB. Teopema [Tudaropa. opmysst
IUIoLIa/Iel MapajyieorpaMMa, TPEYrOJIbHUKA, TPAeUH.
@opMyiia pacCTOSIHUSA MEXAY IBYMsI TOUKAMHU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH. [Ipu3Hak
NapaJUIeIbHOCTH NPSAMOU U MIJIOCKOCTH.
IIpu3Hak napamiebHOCTH IUIOCKOCTEH.
Teopema 0 nepneHUKYJIAPHOCTU IIPSIMOM U INIOCKOCTH.
[lepneHIUKyYIApHOCTD IBYX IIJIOCKOCTEM.
Teopemsl 0 TapaylIENbHOCTH U IIEPIIEH IUKYIISIPHOCTH IIIIOCKOCTEM.
Teopema o Tpex neprneHauKyIsIpax.

III. CHUCOK PEKOMEHIYMOM JTUTEPATYPBI

1. Anrebpa m Hayana ananmusa: B 2 u.: Y. 1: YueOnuk ms 10-11 k. oOieobpa3oBaTenbHbBIX
yupexxaenuil. Mopakosuu A. I'. — M: U3nanus pa3HbIxX JeT.

2. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHUECKOrO aHalin3a, reoMeTpus. AnreOpa M Havaia
MatemaTudeckoro aHanusa. 10-11 ki. Komsarun FO.M.. u np. — M.: 3naHus pazHbIX J€T.

3. AunreOpa u Hauana MmaTeMaTHueckoro aHanusa. YueOHuk st 10-11 k. Kommoropos A.H. — M.:
W3nanus pa3HbIX JET. 3



4. Anrebpa 9 xnacc. YueOnuk as 9 xi. Komsirun FO.M. u np. — M.: U3nanus pas3HbIX JieT.

5. Teomerpus. 10-11 k. bazosslit u mpodunbHelii ypoBHU. AtaHacss JI.C. u ap. — M.: M3nanus
pa3HBIX JIET.

6. T'eomerpus. 7-9 ki. Aranacsu JI.C. u np. — M.: 3naHus pa3HbIX JeT.

7. COOpHHMK KOHKYpPCHBIX 3aja4 10 MaTeMaTtuke (A1 mocrymarmux B By3sl) /B.M. T'oBopos, I1.T.
w1608, H.B. Mupommn, C.®. CmupnoBa. — M., 2003.

8. COopHHK 3a7a4 IO MaTeMaTHKe (1S MOCTynaronux B By3bl) / A.A. PeiBkuH, E.b. BaxoBckuid, -
M., U3naHus pa3HbIX JIET.

9. Maremaruka: YuebHoe mocobue mnsi abutypuentoB / I'.I. Xamos, T.A. CaeHmuikasi,
JL.H.Tumodeena. - CII6., M3a. PTTIY um. A.U. I'epriena, 2008.

IV. ®°OPMA BCTYIHUTEJIBHOI'O UCIIBITAHUA

BerynuTensHOE UCTIBITaHKE TPOBOIUTCS B TUCBMEHHOM (opMe.
OObBsBICHNE UTOTOB MPOUCXOJUT B COOTBETCTBUM C IpapMKOM OTJAIICHHUs Pe3ylbTaTOB
BCTYIUTENBHBIX UCIIBITAHUN B OakaaBpuar.

V. KPUTEPUU OINEHKHU DK3AMEHAIIMOHHBIX PABOT 110 MATEMATUKE

DK3aMeHaIMoHHas padoTa 1o MaTeMaTUKe COCTOUT 33aJJaHUi B TeCTOBOM (hopme. OHa BKITIOHYAET
3aJJaHus ¢ BBIOOPOM OTBETa, 33JJaHUs C 3aIHChIO OTBETA.

Pe3ynpTaThl BRIOJHEHHS SK3aMEHAIIMOHHOM paboThl orieHnBaroTcs o 100-0anabHON cucteme.
MaxkcuManbHOE KOJIMYECTBO 0AJIIOB, BHICTABIISIEMBIX 3a K3aMEHAIMOHHYI0 padoty -100.

IPUMEPHI TECTOBBIX 3AJIAHUM

1716
1. Yopocrure Bbipaxenue: 1702
1) 1.4 2)8 3) 17'4 4178

2. HaiignuTe npousBoanyio Gynkmun: y = e* + 2x> + 1
Z

' ' , =+ 4x+
) y=e+a’ +x ) y=e+4x 3) y =xe"! + 4x 4 y=etdr+l

3. HajiguTe MHOXeCTBO 3HAYEHUI PyHKIUM: Y = cos x + 15

1) [15; 16] 2) [-1; 1] 3) [14; 16] 4) (-00; +00)
2x
4. Pemiure HepaBeHCTBO: 5x-10 >0
1) [0;2) 2) [0; +0) 3) ((o0; 0] U (25 +o0)  4) (005 -2) U [0; +o0)

5. Onpenenure BUJ TPEYroJbLHUKA, €CJIM €r0 CTOPOHBbI paBHbI 12, 16, 20
1) npsAMOyrobHBIi;

2) TynOYroJbHbII

3) ocTpOoyroabHbIN

4) TakoTO TPEYroJbHUKA HE CYILIECTBYET.
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