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ITporpaMMa BCTYIHTEIBHOIO HCIIBITAHAS «MaTeMaTHKay
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IIporpaMma BCTYNMTENFHOTO MCIBITAHHS [0 MaTeMaTHKe pa3paboTaHa ¢
Y4eTOM (elepalbHOr0 roCy IapCTBEHHOTO 00pa3’oBaTENbHOTO CTAHAAPTA CPELHErO
obmero obpasoBanus U (heoepalbHOTO IOCYIApPCTBEHHOIO CTAHAApTa OCHOBHOTO

obutero 06pa3oBaHus H yTBEPXKACHA Ha 3acelaHuM KaheIph! BBICIIEH MATeMaTHKH
(mpotokon Ne 7 ot 09.04.2020).

CII0XKHOCTE TIPOrpaMMBI  COOTBETCTBYET YPOBHIO CIOXKHOCTH EI'D 10

MaTeMaTuKe (IPOQUIBHEIA YPOBEHB) C YIETOM BPEMEHH BBITONHEHUS 3a[AHHS.

L MeToauveckne yKkasaHHsi K OporpaMMe BCTYHHTEJILHOIO
3K3aMeHa.

LIC.TIB IIporpaMMabl BCTYIIMTECIBHOI'O HUCIIBITAHUSA I10 MaTEMaTHKe

3aKJIFOYaeTCA B perIaMeHTallMH ITOpAIKa IIPOBEIEHUS BCTYIIHTEIIBHEIX 3K3aMEHOB.

Llenbt0 BCTYNHTENBHOTO WCIBITAHHS SBIAETCS IPOBEPKA TOTOBHOCTH
abUTypHEHTOB OCBOHTH OCHOBHYKO HpOGbecCHOHATIBHYIO 00pa30BaTeNbHYIO
IIpOrpaMMmy.

Ha BCTYmHTENbHBIX MCHBITAHUSX IO MaTeMaTHKe IOCTYIAOIIHH [O/DKEH
[I0OKa3aTk YBEPEHHOE BIaJCHHE MAaTeMAaTHYeCKUMH 3HAHWUSMH M HaBBIKaMH,

TIPElyCMOTPEHHBIMU IIPOTPaMMOX U yMEHHE NIPHUMEHSTh UX IIPH PEIICHUH 3a1a.

Hoc*rynalomnﬁ AOJKCH 3HATh IICPEYCHb TEOPETHYECKUX BOIIPOCOB IIO

apH(MeTHKe U anrebpe, OCHOBHEIE TEOMETPHYECKHE TEOPEMBI, TOHATHS U (aKThL.
AOHUTYPHEHT JOJKEH YMETh H BJIaJeTh:

® IIpousBonute apudMeTHUIECKHe NeHCTBHA HAl YHCIAMW, 3aJaHHBIMHE B
BUJIE ICCATHIHBIX H OOBIKHOBEHHBIX Apobel; ¢ TpeGyeMol TOYHOCTBIO OKPYIJIATE

AaHHBIE HHCJIa H PE3YJIbTAThI BBIYUCIICHHH.

B IIpoBomuTE TOXKIECTBEHHBIE IPeoGpa3OBAHMS MHOI'OYJIEHOB, Npo0eii,
CoZlepIKaIux IIepeMeHHBIE, BEIPaKEHHUH, CoZlepIKaIIiX CTeIlleHHEIE,

TIOKa3aTeJbHbIe, IOTapU(QMUIECKHE K TPUTOHOMETPHYECKUe (QyHKIIHH.

® Crpouts rpaduxu JIMHEHHOM, KBaJIpaTUYHOM, CTEIIEHHOH,

TI0Ka3aTeIbHOH, JIOrapu()MUIECKOM M TPUTOHOMETPUYECKHX (DYHKITHIA.
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o Pemate ypaBHeHHss W HepaBeHCTBa IIEPBOM M BTOPO# CTeleHH,

YPaBHCHHA U HEPABCHCTBA, IPUBOIAIIUECS K HEM; PEIIaTh CHCTEMB] YPaBHEHHUIL 1
HEPAaBCHCTB IIEPBOM M BTOPOW CTENEHH W INpUBOAsumecs K HuM. Cioma, B
HaCTHOCTH, OTHOCATCS YPaBHEHHA M HEPABEHCTBA, COIEPIKALIME CTENCHHEIE,

TOKa3aTeNbHEIE, IOTapH(pMUIECKHe U TPUTOHOMETPHYECKHE (YHKIHH.

° Pewate 3amauu Ha COCTaBIEHHME YpaBHEHWH H CHCTEM YPaBHEHHH.

PermaTs 1 necne0BaTh ypaBHEHHs M CUCTEMBI YPABHEHHUI ¢ [apaMeTpamH.

o M3obpaxars reomerpuyeckue (UIypEl Ha depTexe u IIPOM3BOMIUTE
IIPOCTEUIIIME IIOCTPOCHHUS Ha IIIOCKOCTH.

o Wcmons30BaTh  reoMeTpuUecKHe — IIPEACTAaBIEHHUS IPU  pelIeHHH
anrebpauyeckux 3ajad, a METOHBl anrebpsl u TPUTOHOMETPHH - IPHU PEIICHUH

TEOMETPHYCCKHX 3a1a4.

II Conepxanue, crpykTypa u ¢opma nposenenus BCTYIIHTEJIbLHOTO
HCIBLITAHUS

BerynurensHoe HenbITaBRe [0 MaTeMAaTHKE TPOBOLUTCS IS abuTypUeHTOB

B (opmMe TECTHPOBAHWS HA JWCTAHIMOHHONW TeXHOJOTHIECKOM miaThopme

yHUBEpCHTeTa (CHCTEMa JHCTAaHIMOHHOTO  OGYdYeHHs «®apparep»). Ha

BEINIOJTHEHHE PabOThI OTBOAUTCS 45 MUHYT (OMH aKa[eMHUYeCcKHMii gac).

Tect cocrouT W3 AByX uacreit, comepxaumx 10 3amanuif, mpoBepAIOIIHX
SHaHHA B COOTBETCTBHHM C MpOrpaMmoi ExuHOro rocymapcTseHHOro sk3ameHa 1o

MaTEMaTHKeE.

Tect cocTowT M3 nByx wuacteif, comepxamux 10 3aJlaHHM, TIPOBEPSIONINX
SHaHHA B COOTBETCTBUH C IPOrpaMmol EnuHOro rocynapeTBeHHOro sx3amena mo

MaTeMaTHKE

Yacre 1 cOCTONT M3 BOCEMHY 3a/1aHuit. DTa Y4acTh SK3aMEHAIMOHHON paboTsr
OTHOCHTCA K THIly 3aJlaHMH C BBIOOPOM TIPABHIIBHOIO OTBETA M3 YETHIPEX

MIPENIOKEHHBIX.
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YacTe 2 CONEPKUT Ba 3a/laHus, MPeLyCMATPUBAIONINE TIOJIHOE pelieHue

3alavyi | ITOJIYYCHHE OTBETA.

B orBere Ha 3anaHus 9actu 1 oT™MevaeTcs BEIGPAHHbIIN BapHaHT OTBeTa. 3a

KaXKJIBI{ NIPAaBIIIBHO BEIOPAHHBIN OTBET IpUcBanBaeTcs | MepBUYHbIH 6as

Peienve 3amanuii 4acTH 2 JOIKHO OBITH TOMHOCTBIO 34MKMCAHO HA

BBIJJAHHOM OJIaHKe ¢ YKa3aHHEM OKOHYATEJIFHOIO OTBETA.

KonnyecTBo 6a/1510B, BBICTAB/ISEMBIX 32 BLIIOJIHEHHE 3aganuii 9 u 10,
3aBHCHT OT MNOJHOTHI PElIeHHs H NPaBHILHOCTH OTBeTa. Pelenue
MOJIKHO ObITH MATEMATHYECKH IPAMOTHBIM, NOJHBIM, BCe BO3MOKHBIE
CJOy4aH [O/UKHBI OBITH paccMOTpPeHbl. 3a pelleHHe, B KOTOpPOM
000CHOBaHHO  MNOJyYeH  NPAaBHALHBIH  OTBET,  BBICTABJISETCS
MaKCHMaJ/IbHOe KOJIHYeCcTBO 0a/uioB — 3 mepBUYHBIX Gaua. Eciau B
PeLUeHHH JonyleHa apudMeTndeckasi omulKa, He BJIHSIOMAS HA XOJ
pelleHMsl, TO BeICTaB/aAeTcs — 2 Oanna. Eciu npaBHALHO BHINOJIHEHDI
NPOMEXYTOYHbIE NeHCTBHS, YYTeHbl BCe BO3MOMKHBIE CJIYYaH, HO
pelleHHe He JO0BeleHO 10 0TBeTa, TO 3aJa4a OLeHHBaeTcsl B - 1 GaJLl.
ITpaBHIILHBIH OTBET IPH OTCYTCTBHH TEKCTA PeLIEHHS OLEeHHBAETCS B —

0 6asoB.

Bce nepsuuHble Gamibl CyMMHpPYIOTCS M 3aTeM NepeBOAATCA B
OKOHYaTe/IbHbIe 0a/lIbI 0 Tab/HIe, NyOJIMKYeMoii Ha caiiTe NMpHEeMHOMI

KOMHCCHH, IOCJIe OKOHYAHHS BCTYNIUTE/IbHBLIX MCIIBITAHHHA.

Conepmanne BCTYIIHTEJBHOTO HCIIBITAHU.

I. APUOMETHUKA U AJITEBPA

ITpocTtele M cocTaBHBIE YHCIIA. [IpusHaku nemumoctu. Hanbomsmmmit o6mumit

Aenutens. HanMmenslee obinee KpaTHoe.
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15.

16.

17.

18.

19.

OOsIkHOBEHHEIE U JecsiTHUHbIe Apodu. [lelicTBrs ¢ apobsamu. Ipomopuum.
CaolicTBa nponopuwii. IIporeHTEL.

MHOXeCTBO NeHCTBUTENBHEIX 4hcel. M306pakeHue umMce]l Ha THCIOBOM
ocu. Mozyns nefictBuTenbHOro uncia. CeoicTBa MOTYIISL.

CTeneHs ¢ HaTypaJbHBIM IIOKa3aTelleM. ApH(MeTHYEeCKH KOPEeHb M €ero
CBOMCTBA.

Crenens ¢ pallMOHABHBIM IOKa3aTenaeM. CBOMCTBA CTEHMeHH. JeticTBusg co
CTEIIEHSIMH.

Onpenenenue norapudma. Jlorapudm IpousBeneHus, CTEIIEHHU, YaCTHOTO.
ToxpecTBenHEIe Ipe0Opa3oBaHs alreGpandecKuX BRPAKEHHUH,

@opMyIIBI COKPAIEHHOTO YMHOMKEHHSL.

®opmyna KOpHel KBaIpaTHOIO ypaBHEHUS.

Ilpsimas u obpaTHas Teopemsl Buera.

Paznoxenne KBaJpaTHOrO Tpex4IeHa Ha IMHEMHbIE MEOKUTEIH.
Ypasuerune. O6nacTs onpeseneHus ypasHenus. Kopan YpaBHEHHUH.
Hepasenctsa ¢ nepementoit. O6macTh ompeneneHus HepaBeHCTBa. Pemenus
HEpPaBEHCTBA.

Ilonstne ¢dymknmn. O6nacTe oOmpemeneHHs, MHOXKECTBO 3HAYECHUI
¢ynkuuk. Bospacranue u yGeiBanme dyHKmma. YeTHocTh. HeueTHOCTS.
Ieproau4nocTs. ['paduk GyHKIMH.

Onementapusle ¢ynkuud. Crenennas GyHKIHT y = x": THHeHHAS y=ax+b,

KBAJpaTH4HAs y=ax’ +bx+c, 0OPATHAS MPONOPLMOHATEHAS 3aBHCHMOCTS

y=k/x.

Omnpeznenenve M OCHOBHBIE CBOMCTBAa (GYHKIMH: MOKA3aTeIbHOM y=a*;
jorapupMudecKoii y =log, x.

Apudmetryeckas ¥ TeOMETPHYECKas TIPOTPECCHH. @opMyma n-ro 4yjeHa u
CYMMBI IEPBBIX N HIEHOB apumeTHueckoil mporpeccun. ®opMyra n-ro
1JICHA U CyMMBI I€PBEIX N “IEHOB T€OMETPHIECKOM IIPOrPECCHH.

I'panycHas u paguansas Mepsl yriua. CHHyc, KOCHHYC, TAHIEHC B KOTAHIEHC
yria. ApKCHHYC, apKKOCHHYC, apKTaHTEHC YHCIIA.

Brraucnenue 3HAUYeHUH TPHUTOHOMETPHYECKHX (hYHKIMIA.

Tpuronomerpudeckue GyHKIMH y=sinx, y=cosx, y= tgx, y=ctgx, HX
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CBOHCTBA U Ipaviku. APKCHHYC, apKKOCHHYC, apKTaHTEHC U ApKKOTaHTeHC
YHCJIa, HX CBOMCTBA U rpaduky.

20.  3aBHCHMOCTH MEXIy TPUIOHOMETPHYCCKUMH (QYHKIIMAMH  OIHOrO W TOTO
XKE apryMeHTa.

21.  CuHyc, KOCHHYC H TaHT€HC CYMMBI U Pa3HOCTH IOBYX apryMEHTOB.

22.  DopMybI IPUBEIEHUS.

23.  TpuronoMeTpudeckue GyHKIUM TBOHHOTO apryMeHTa.

24.  @opMyIibl IOHMKEHNS CTEIICHH.

25. PemleHue TPUTOHOMETPHYECKHX  ypaBHEHHMI sinx=a, cosx=a,

tgx=a,ctgx=aqa.

II. TEOMETPHSI

. OxpyxHocts u kpyr. LleHTp, Xopma, muamerp, paguyc. KacarenpHas x

OKpyxHOCTH. Jlyra okpyxHocTH. CekTop. J[1MHA OKpYXHOCTH ¥ [UTMHA

AYTH OKpYyXHOCTH. I Lomans Kpyra u miomas cexTopa.

2. MHOTOyToJBHIK, €r0 BepIUHHbL, CTOPOHBI, JTUArOHAJH.

9.

. TpeyronbHuK, ero MenuaHa, GHcceKTpuca, BHICOTA. BUIEI TpeyroibHHKOB.

DOpMyJIbl BEIMHCIISHHS IUIOMALH TPEYTONbHUKA.
CooTHOmeHHst ~ MEXTy CTOPOHAMH ¥  yIJIaMH IPAMOYTOJIEHOTO
TPEyTONbHHUKA.

. YeTkIpexyronbHuKH: TapaienorpamMM, MPAMOYTOTBHHUK, POMO, KBazpar,

Tparenus.

. DOpMyIIBI IUIOWAM: NPAMOYTOIbHUKE, poMba, KBajparTa.

Ourypsl BpallleHus: IWIHHAP, KOHYC, cdepa, map. I{eHTp, IHAaMeTp, Paguyc
cheps! U 1apa.

. Cummerpus Touex, Quryp u ten. LIeHTp, 0Ch M IOCKOCTS CHMMETPHH.

Buner cummerpun.

Dopmyna obsemMa mapaienenumne/a.

10.Dopmyne! mIOIAY TOBEPXHOCTH U 065eMa [IPH3MBI.

11.@opmysl muIoIaIM TOBEPXHOCTH U 06beMa TUPAME/IEL.

12.@opmynsl nommany MoBepXHOCTH U 00BeMa HUIHH[pA.
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13.@opMyIe! MIIOIIAH TOBEPXHOCTH U 06beMa KOHYyca.
14.@opmyna o6beMa mmapa.
15.@opmyna nnomanm noBepXHOCTH chepsl.

Pexomenparensubiii Gubanorpaduyeckuii cnucox
OcHoBHnas 1HTepaTypa

1. Hekpacos B.b. IlIxonsras matemartrika. CII6, «A36yka-kaaccuxay 2008.

2. Hekpacos B.B., Tymun J.JI. Exunsii TOCYIapCTBEHHBIN 3K3aMeH:

MaTEMaTHKa.: KOHTPOJIBHEIE H3MEPHUTEIIbHBIE MaTepHalIbI. M.,

«IIpocBemenue», 2010.

3. Mopakosna A.I'., TmusGypr B.W., JlaBpentoesa H.IO. EI'D MaTeMaTuxa.

Iomuer# cipaBouHuK. M., «AcTtpensy, 2010.

4. COopHHK 33/1a9 TIO MaTeMaTHKe JUIS IOCTYNAIOMHEX BO BTy3Bl. /TIOJ pel.

M.U. Ckanasu. M.: «Mup u O6pazoBanumey, 2011.

5. EI'D  2019. Maremaruka.  IIpoduibHsii YPOBEHE:

THIIOBbIC

SK3aMCHAIMOHHbIE BapHaHThI: 36 BapuanToB / nox pef. M.B. Amenxo. —

M. : Mzpatenscto «Haruonansuoe obpazosanuey, 2019. - 256 c. — (EI'D.

OKP - mikone).
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(IIpuitokenHe K IporpaMme BCTYITHTEIEHOTO HCIIBITAaHNUS)

Tecr BCTYNIHUTEJBHOI0 HCIILITAHUSA.

B 3amavax 4Jactu 1 BapHaHTElI BEPHBIX OTBETOB BblIEIEHE] IIBETOM, a B 3aJayax

YacTH 2 IPUBEIEHBI OTBETEHI.

MATEMATHKA BapuanT Ne 1

Yacers 1

1 1
1. Hatinure 3HaueHye BRIpaxkeHus | 7 E + 25 -3

o 271 0 281 o 291 o 305
2 6 2 5

2. Tenmnoxon paccuntan Ha 640 naccaxupoB u 23 wieHa Komansl. Kaxnas cracaresHas
IIJTIONKA MOXKET BMeCTHTh 50 genorek. Kakoe HauMeHbIIee 9UCIIO0 IUTIOTIOK JOKHO GEITh Ha
TEIUIOXO/Ie, YTOOBI B CIIy4ae HEOOXOAMMOCTH B HIX MOXKHO GBILTIO PasMECTHTD BCeX
1IaCCAKMPOB M BCEX WICHOB KOMAH/IBI?

O 13 mmonok ® 14 mmonox O 15 mmomok O 16 mwmomox
3. Harpaduxe nokasan npomecc Rt K
HarpeBaHus HEKOTOporo mpubopa. Ha 100
ocH abCIMCC OTKIIA/ILIBACTCS BPEMS B gg
MHHYTax, IpoIMeIIIee ¢ MOMEHTA 70 7
BKIIFOUCHHS IpUbopa, Ha OCH OpIHHAT gg "y
— TeMIeparypa npudopa B rpamycax 40
[enscus. OnpenenuTe 0 pUCYHKY, 3a 30
CKOJIBKO MUHYT IpubO0p Harpeercs oT %g
20° C oo 50° C. -
B L T R T S S S R T
Bpema, mun
O 6 MHHYT ® 4 MHHYTBI O s MHHYT O g MUHYT
4. Tenedonnas KoMInanus NPeIOCTABNSET HA BEIGOP TPH TapH(HBIX IUTaHA
TapudubIil ian AbDoHeHTCKas IIara Ilnara 3a 1 MuHyTY pasrosopa

«llospemennuliiy Her 0,25 py6.
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«Matemarukay
(IIprioxenHe K mporpamMme BCTYMHTENIBHOTO HCIBITaHHS)
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Capmme 350 MHHYT B MecsIr —
«Kombunuposanuuitiy | 100 py6. 3a 350 MEHYT B Mecs

0,2 py6.3a Kaxayro MEHYTY

«beznumumnuiily 180 pyb6. 0 py6.

AboHeHT BeIbpan Haubonee nenieBbit TapHQHLI IAH, HCXOM H3 TIPEIONI0KEHHUA, YTO 00Imas
ATMTENBHOCTH TENCOHHEIX pasroBopos coctasiuter 700 MunyT B Mecs. Kakyio CYMMY OH
AOJDKCH 3aIIATATH 3a MECAI], €CITK 001Ias [UTMTEIFHOCTE PA3TOBOPOB B 9TOM MECSIE OKAKETCH
500 MunyT?

O 110 py6. ® 130 py6. O 150 pys. O 180 py6.

5. Haifiure Kopens ypasrenns 4°7* = 16.

® -] o0 O 1 O 2

1 .
6. VI3 opMyIIE! IUIOINE 1M TPEYTONBHUKE O = -z-ab SIN O galuTe CTOPOHY b

o b=Ss1n0L o b 2'Sa o poasina ® i 2.S
2a sina 28 asina
i " {x—3 y =4,
7. Haliure pelneHune CHCTEMBI ypaBHEHHIH
Sx+2y=-3,
O (-1-2) ® (-11) O (-13) O (12)

8. Ha onom U3 pucyHKoB u300paskeH rpadux GyHKIHH y=1- x%. Vxaxure HOMEP 3TOro

pPHCYHKA.
Y ¥ ¥ Y

- | /

) . . ) »
[/ ; \& . “TYETTT B - 1

2 2 /
| - F i1
® ® O O

Hacrp-2------nnn-- -
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’ IIprioxeHre K IporpaMMe BCTYIHUTEIHOTO HCITBITAHUS
p porp b
2cosx—4/3
9. a) Permute ypaBHeHHe: . =0
\J7sinx
S
6) Haliure BCe KOPHE 3TOT0 ypaBHEHUS, IIPHHAIEKATITHE OTPE3KY l:ﬂ'; —
137

Otset: | a) -762+27rk, keZ;6) T

28x” +2x-10
10. Pemute HepaBeHCTBO: x> +6x%+ 5 <2.
x —

Orser: | (—00;-2];0;[1;5).

Pemenne 3aganus 9.

9. a) Pemure ypasHeHue: ‘ -
A/ 7sinx

6) Halizure Bce KOPHM 3TOTO ypaBHEHHS, IIPUHAIEKALIHE OTpE3KY [z; ?} ;

sinx > 0, sinx >0,
VYpaBHeHHE a) paBHOCHIIEHO CUCTEME 7 = T
COSXx =—; x=1—+27k.
2
sinx "
Pemenvem nocneael CUCTEMBI SBISETCS

/ + |+ x=%+2xk, kel.

i
/ OTO OTBET Ha IePBEI BOIIPOC 3aaHHUS.
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(ITpuoxXeHHE K IPOrpaMMe BCTYIIHTEIEHOTO HCIIBITAHHUA)

Huist oTBeTa Ha Bonpoc 6) BeIGupaeM 3Hauenus k=0, 1, 2, 3,... (T.K. Ha 3aJaHHOM
OTpE3KE X > 7).

ITpn £=0: x——e[;r S—E:I
6 2

npu k=1: x——+27r—13—7re xiz :
6 6 2

T 5Sm
Ipa k=2: x= E +4r ¢ [ﬂ';?:l H BCE CIENYIOLINE 3HAYEHHU k JAIOT 3HAUEHHUS X

Sn . 137
bonsIme, yem —2— OTBeT Ha BTOpPO# BONIPOC 33/]aHUI X = ——,

OTger: a)—+272'k keZ, 6)1_367[—

Pemenne 3ananus 10.

28x% +2x-10

10. Permte HepaBeHCTBO: x° + 6x% + <2.
x=35
IlepeHoCHM Bce ClaraeMele B JIEBYIO YaCTh HEPAaBEHCTBA
28x% +2x-10
X +6x2 + s 2<0.
x —

IIpuBoAKM K 06IIIEMY 3HAMEHATEIO

x4+6x3—5x3—30x2+28x2+2x—10—2x+10 a
x—-5 B

4, .3 2
X+ X —2x
CxurazisiBaeM no100HEIe YIEHB! B UHCIIHTENE NPO6H - <0.
x —_

P&CKJ'IBJIBIB&CM HHUCJIMTCIIb HA MHOXKHUTEIH

xz(x2+x—2)<0_ xz(x—-l)(x+2)<0
x-5 x-5 -
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JleMOHCTpanMoHHas BepCUs BCTYIHTEIBHOTO UCIIBITAHHS Ctp. 6 u3 6
= «MatemaTukay
(IlpumokeHue K IporpayMMe BCTYHHTENFHOTO HCIIBITAHHS)
Peraem HepaBeHCTBO METOIOM HHTEPBAJIOB
2 ¥ + 5 + x<-2,
® e e - =
-2 0 1 5 Y

Otset: (-o0; -2]; 0; [1; 5).




