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MMPOT'PAMMA BCTYNUTEJBHBIX UCITIBITAHUM
«3JIEMEHTBI BBICIHEA MATEMATUKW»

Tpeb6oBaHuA K BCTYNUTEJIbHOMY UCIILITAHUIO

[IporpaMma  BCTYNUTEJBHBIX MCIBITAHUM 1O  JJIEMEHTAM  BBICHIEH
MaTeMaTHKu cocTaBieHa B cootBeTcTBUU ¢ OI'OC cpeanero npodeccuoHaIbHOrO
oOpa3oBaHUSI W COJEPKHUT MaTepuajbl MO TEOPETHUYESCKOMY M IMPAKTHUYCCKOMY
Kypcy MaTeMaTHK{ OpraHU3aluil CpelHero mnpoQecCHOHATBHOTO 00pa30BaHUS.
[Ipu npueme Ha oOydeHHE IO MporpaMMaMm OakajaBpuara M CHElHaIUTeTa
pe3yJbTaThl BCTYMHUTEIBHOTO HCHOBITAHUS IO 3JEMEHTAM BBICHIEH MaTEMAaTHKH,
npoogumoro PI'DY (PUHX) camocTositenbHo, onenuBatorcs mno 100-6amibHoiM
mKajge. MMHHMMaNbHOE KOJIMYECTBO OasioB, TMOJTBEPXKAAIONIEE OCBOCHHUE
MOCTYMHAIOIIUM JIaHHOTO Kypca - 40 6awioB. [{enpto npoBeieHnsT BCTYIUTEILHOTO
WCTIBITAHUA TI0 MATEMATUKE ABJISIETCS BBISIBIICHUE Y MTOCTYIAIOIINX TEOPETUUECKUX
3HAHUM WU MPAKTUYECKUX HABBIKOB IO BCEM pasjeiaM MAaTEeMAaTHUKH, MOITYyYEHHBIX
UMH B paMKax CpeiHero npodecCHuoHaIbHOr0 00pa3oBaHusl.

BeTynuTenbHbIl  3K3aMEH  MPOBOAUTCA B BUIE TECTUPOBAHHUS  C
UCIIOJIb30BAHUEM CHUCTEM DJJIEKTPOHHBIX JIMCTAHIMOHHBIX 00pa30BaTEIbHBIX
texHosoruit. Ilporecc mnpoxoxkaeHust sk3ameHa mpuodmmxkeno k EID  mo
MAaTE€MaTHKe.

Pa3ne.m>1 nporpamMmal JJUIsi MOATOTOBKHU K BCTYNIUTECJIbHOMY UCIIBITAHUIO

1. Anredpa u Hayaj1a aHAJIM3a

Harypanbnabie uncna. IIpocteie u cocraBHble uuncia. [lenurenb, KpaTHOE.
HauMenpmmii o0muii JeauTeNnb, HauMeEHblllee obmiee KpatHoe. [lpusHaku
nenumoctu. Ilenble uucna. PalnmoHanabHBIE 4YHCIIAa, UX CJI0XKEHHUE, BBIYHMTAHHE,
YMHOXE€HUE U JAeneHue. CpaBHEHHE palMOHAIbHBIX 4YHuceNl. JleHCTBUTENbHBIC
YyHuCia, X NpeJICTaBICHUE B BUE IECATUUHBIX TPOOECH.

N300paxkenre yucen Ha npsMod. Moaynb JEHCTBUTENBHOIO 4YHCIIA, €ro
F€OMETPUYECKUN CMBICII.

HucnoBble  BbIpaxkeHHs. BrplpaxkeHus ¢ nepeMeHHbIMH. Dopmyiibl
COKpAILIECHHOTO YMHOKEHHUSI.

CreneHb ¢ HATypaIbHBIM TOKA3aTEJIEM, CTENEHb C LEIbIM MOKAa3aTelieM,
KOpEHb HaTypaJbHOM CTENEHU M €ro CBOMCTBA, CTENEHb C PalMOHAIbLHBIM
IIOKAa3aTeJIEM U €€ CBOMCTBA, CBOMCTBA CTEIEHU C JICCTBUTEIBHBIM MOKA3aTEIIEM.

[ToHsiTe TpOLIEHTA YKnCIIa.

Omnpenenenue goraprudma, OCHOBHbIE CBOWCTBA M TOXKIECTBA JIOTapru(PMOB.
Jecsatnunbii 151 HaTypaJbHbIN norapu@mel.



OyHKuMs, cnocoOwl 3aaanus (yHkiuu. O0macTh onpenaeneHus (QyHKIUU,
MHOKECTBO 3HaueHUH ¢QyHKIuU, Tpadpuk GyHKIUH. YETHOCTh U HEUETHOCTh
(GYHKIIUH, TIEPUOJUIHOCTh (PYHKIIMH, OTPAHHYEHHOCTh (DYHKIIUH.

[Tpumepsl (PyHKIMOHAIBHBIX 3aBHUCHUMOCTEH B peajbHBIX Mpoleccax H
SIBJICHUSIX.

O6patHas GyHKIWMS, Tpa@uKU B3aUMHO 00PAaTHBIX (DYHKIIHM.

[IpeoOpazoBanuss  rpaukoB: THapasICbHBI  MEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO OCEMl KOOpIMHAT.

Jlunetinas ¢yHkuusa, ee Tpaduk; (GYHKIHSA, OIMUCHIBAIOMIAS OOPATHYIO
IPOMOPIUOHATIEHYIO 3aBUCUMOCTD, €€ TpaduK.

KBanpatuunas ¢yHkuus, ee rpaduk; cTeneHHas QyHKIUs ¢ HaTypaJbHbIM
noKa3zaresieM, ee rpaduk.

[TokazatenbHast dyHkuus, ee rpaduk; ygorapupmudeckas (QyHKIUs, €€
rpaduxk.

[ToHsaTHE CIIOXKHOMN (PYHKITUH.

VYpaBHEHUS JHMHEWHBIE W KBAJpPATHBIC, YpaBHEHUS, COACP)KAIUE MOMIYIb;
UppalMoOHaIbHbIe YpaBHEHHS; IIOKa3aTelIbHbIC YpaBHEHUS; Jorapu(MUUecKue
ypaBHEHHS.

Cucremsl ypaBHeHUN. OCHOBHBIE IPUEMBI PELIEHUS CHCTEM YPAaBHEHH.

HepasenctBa. JIuHeliHble, KBaJpaTHbIE, pallMOHAIIBHBIE U UPPAIlMOHATIbHbBIC
HEPAaBEHCTBA;  HEPABEHCTBa, COJAEpXKALlME  MOAYJb;  IOKa3aTelibHble U
Jorapu(pMUyEcKrue HEPaBEHCTBA.

CucTeMbl JMHEWHBIX HEPABEHCTB; CHUCTEMBl HEPABEHCTB C OJHOM
NIEPEMEHHOI; PaBHOCHJIBHOCTH HEPABEHCTB M CUCTEM HEPABEHCTB; UCTIOJIb30BAHUE
CBOMCTB M TpadukoB (YHKIMI TpHU pEIICHHH HEPAaBEHCTB; METOJ WHTEPBAJIOB,
U300pakeHHEe Ha KOOPAMHATHOM IMJIOCKOCTH MHOXECTBA PEIICHUN HEPaBEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

Apudmernueckast 1 reomeTpuueckas nporpeccud. opMyIibl n-0ro YjieHa u
CYMMBI IIEPBBIX N YWICHOB apU(PMETUUECKON U TeOMETPUUECKOI MPOTrPECCUH.

OnpeneneHue TPUTOHOMETPUYECKUX (PYHKIUH M uX rpapuku. OCHOBHBIE
TpUroHoMeTpuueckue ToxaecTBa. dopmynsl npusenenus. CuHyC, KOCHHYC H
TAHTEHC CYMMBI M Pa3HOCTH JBYX AapryMEHTOB, JBOWHOTO W MOJIOBUHHOTO
aprymeHToB (dopMynsl M UX mnpuMeHeHue). Dopmynsl npeoOpa3zoBaHUM
OPOU3BEEHUH  TPUTOHOMETPUYECKHX  (QYHKIMH B CyMMBI,  CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIIMI B MPOU3BEIACHHUS.

Omnpenenenue MpOU3BOIHON (PYHKITMH, €€ TEOMETPUUECKUN U (HU3UIECKUI
cMmbicil.  [Ipom3BOJHBIE  OCHOBHBIX  3JeMeHTapHblX  (yHkumil. IIpaBuna
muddepenurpoBanuss. MoHOTOHHOCTh (yHKUMH. [IpomexxyTku Bo3pacTaHus u
yoObiBanus ¢GyHKuuu. JJoctaTouHoe ycioBue Bo3pacTaHus (yObIBaHUS) (PYHKIIMH



Ha uHTepBaie. [lonsarue skctpemyma ¢dyHkuuu. Heobxommmoe u 1ocTaToyHOE
yclioBus dKcTpemyMa GyHKimnu. Hanbosbiiee 1 HanMeHblee 3Ha9eHsT (PYHKITUU
Ha OTpE3KE.

[TepBooOpasHass (pyHKIIMU W HEoMpeaeneHHbId uWHTerpail. OnpeneneHHBIH
MHTErpajl, TeOMETPUUECKUI CMBICI ONPEEICHHOT0 HHTETpaIa.

2. 'eometpust

[Tnanumerpusi. TpeyroyibHUK; NapajjIeiorpaMM, MPSIMOYTOJbHUK, POMO,
KBaJIpaT; Tpanenus; OKpy>KHOCTb U KPYT; OKPY>KHOCTb, BIIMCAHHASI B TPEYTOJIbHUK,
U OKPY>KHOCTb, OIUCAHHAsI OKOJIO TPEYrojbHUKA; MHOTOYroibHUK. CymMMa yriioB
BBIMMYKJIOTO ~ MHOTOYTOJIbHMKA; TPaBUJIbHBIE MHOTOYIOJBHUKUA. BrucanHas
OKPY>KHOCTb M OITUCaHHAsI OKPY>KHOCTb MPaBUIBHOTO MHOTOYTOJIbHHKA.

[Tpsimble U mIockocTH B pocTpaHcTBe. [lepecekatoniuecs, mapamienbHbIe U
CKpEIIMBAIOIINECS TPsSIMbIe; NEPIECHIUKYISIPHOCTh MPIMBIX; MMapalIeIbHOCTD
OpsMOM M TIJIOCKOCTH, TMPU3HAKKM M CBOWCTBA; IMapauIebHOCTh TUIOCKOCTEH,
MPU3HAKU U CBOMCTBA; MEPICHIUKYISIPHOCTh MPSIMON U TUIOCKOCTH, MPU3HAKU U
CBOMCTBA; MEPIEHIUKYJISAP W HAKIOHHAs, TEOpeMa O TpeX MEepPHeHAUKYIIPax;
NEPIECHIUKYIAPHOCTh TUIOCKOCTEH, TPU3HAKK W CBOWCTBA; TMapajuieIbHOe
npoekTupoBanue. N300paxxeHre npocTpaHCTBEHHBIX (QUTYP.

Muororpannuku. [Ipusma, ee ocHoBaHus, OOKOBBIE pedpa, BhICOTa, OOKOBast
MOBEPXHOCTh; TMpsiMas MpuU3Ma; MpaBUbHAS MpU3MaA; MapajUielenunesa; Kyo;
CUMMETpUU B KyOe, B MapajlieNenuIie/ie; NupamMuia, €e OCHOBAaHUE, OOKOBBIC
pedpa, BbICOTa, OOKOBas MOBEPXHOCTb, TPEYrojbHAas NUPAMHIA; IPABUIIbHAS
NUpaMua; CeYeHHs KyOa, MPU3MBI, MUPAMHIIbI, MPEICTaBICHUE O MPABUIBHBIX
MHOTOTpaHHUKaX.

Tenma u moBepxHocTu BpameHus. [{unuuap, ocHoBaHue, BbICOTa, OOKOBas
NOBEPXHOCTh, oOOpa3zyrolas, pa3BepTka. KoHyc, ocHOBaHue, BbICOTa, OOKOBas
NOBEPXHOCTh, 00pa3yromas, pa3septka. lllap u chepa, ux ceuenus.

N3mepennie reoMeTpuuecKuX BeNWYWH. BenumuumHa yria, rpagycHas mepa
yria, COOTBETCTBUE MEXAY BEIMYMHOW YIiia M JUIMHOW YT OKPY>KHOCTH;, YTOJ
MEXIy MPSMBIMH B MPOCTPAHCTBE;, YTOJ MEXAY MPSAMON M TIIOCKOCTBIO, YTOJ
MEXIy IUIOCKOCTSIMHU; [JIMHA OTpe3Ka, JIOMaHOW, OKPYXHOCTH, TMEPUMETP
MHOTOYT'OJIbHUKA; PAaCCTOSIHME OT TOYKHM IO HPSIMOM, OT TOYKH IO IJIOCKOCTH;
pacCTOSIHME  MEXAy TMapaUleIbHBIMH W CKPEHIMBAIOIMIUMHUCS — TPSIMBIMH,
pPacCTOSIHME MEXKIY NapaUieIbHBIMH IUIOCKOCTSIMH; IIJIONIAAb TPEYTOJIbHUKA,
napajgiesiorpaMma, Tparneluu, Kpyra, CeKTopa; IUIOIIaJb MOBEPXHOCTH KOHYCA,
HUIMHIpa, cepbl; 00beM Kyba, IPSIMOYTOIBLHOTO Mapalijiejenure1a, MMpaMuibl,
PU3MBI, IWIMHIPA, KOHYCAa, I1apa.

Koopaunatel u BekTophl. JleKapTOBBI KOOPAMHATHI HAa TUIOCKOCTH W B
IPOCTPaHCTBE; (POpMyJIa PacCTOSIHUS MEXIY JBYMSI TOUKAMH, YpaBHEHHE C(hephl;



BEKTOpP, MOJLYJIb BEKTOPA, PABEHCTBO BEKTOPOB; CII0KEHNE BEKTOPOB U YMHOKECHHE
BEKTOpa Ha 4YHUCJO; KOJUIMHEAapHble BEKTOPbL. PasznoxeHue BekTOpa IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM; KOMILJIaHAPHbIE BEKTOpHI. Pa3nokeHne BEKTopa Io
TPEM  HEKOMIUIAHAPHBIM  BEKTOpaM; KOOPJAWMHATBI  BEKTOpA;  CKaJSPHOE
IIPOU3BEJEHUE BEKTOPOB; YIOJI MEXKIY BEKTOPAMH.

3. DJjeMeHTbl  KOMOMHATOPMKH, TeOPHH  BePOSITHOCTEH U

MATEMATHYECKON CTATUCTUKH

OcHoBHbIE OHATUSI KOMOMHAaTOpUKH. [IpaBuia komOnHaTOpUKU. 3a1a4K HA
MOACYET 4YHuCIa pa3sMEUICHUN, MEPECTAaHOBOK, coueTaHui. Pemienuwe 3amad Ha
nepedbop BapHaHTOB.

®opmyna 6uHoma Hetotona. ColicTBa OMHOMHHAIBHBIX KOY(D(PUIIEHTOB.
Tpeyronsuuk [lackans.

CoObITHE, BEPOSITHOCTh COOBITHUS, CIO)KEHUE U YMHOKEHHE BEPOATHOCTEH.
[ToHsaTHE O HE3aBUCUMOCTU COOBITUH.

Knaccuueckoe ompeneneHue BEpPOSTHOCTH, CBOWMCTBA BEPOATHOCTEW,
T€OopeMa 0 CyMME BEPOSITHOCTEN. BbIunciieHue BEpOsITHOCTEM.

JluckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ PacIpeeIeHUsl.

HucioBble XapaKTEPUCTUKU TUCKPETHOW CIIy4YalHOW BEJIUYUHBL.

[TonsiTue 0 3aKOHE OOIBIINX YUCEN.

[lonsiTie O 3amavyax MaTEMaTUYECKOM  CTAaTUCTUKHU. [ 'eHepasibHas
COBOKYITHOCTb, BBIOOpKa, cpesiHee apu(MeTndeckoe, MeANaHa.

Pemienne mnpakTHyecKux 3aga4 ¢ [PUMEHEHUEM METOJIOB  TEOPHUH
BEPOSITHOCTEW U MATEMAaTUYECKON CTATUCTUKH.

4. Dy1eMeHThI BbICLIE MATEMATUKHU

KomrutekcHbie uncna

Martpuupsl 1 onpeIeIuTenn

CucTeMbl INHEVMHBIX YPABHEHHI.

DneMeHThI BEeKTOpHOU anreOpsl. [IpsiMast v TII0CKOCTb.
HuddepenunansHoe ncyuciaeHue PyHKIMU OJHON IEPEMEHHOM.
NuTerpanbHoe ucuucienne GyHKIIMN OJHON MEePEeMEHHOM.



MNPUMEPHBI BAPUAHT BCTYIIUTEJBHOI'O UCIIBITAHUA

Al. (4 6anaa) Bo BpeMs jnedeOHOTO Kypca CieayeT MpUHUMATh PacTBOp 3 pasa B
neHb 1o 5 mu. B onHoit ymakoBke 3 ¢uakona pactBopa mo 8 wmi. Kakoe
HaMMEHbIIIEE KOJMYECTBO YIAKOBOK HEOOXOAMMO i JieyeOHOro Kypca
JUIATEILHOCTRIO 20 mHen?

(5)"-(va5Y

3n—2 . 25n+4

A2. (5 6amtoB) Berunciuts , ecmm N =-10

A3. (6 6am0B) Haittn nponssonnyro pyHkmmn Y =3x* —6+/X +e1+2 B Touke

Xo=1
.31
0,8
A4. (7 6annoB) Pemnts ypaBHeHHE =0,4
0,2x -3

=18 T 0,25 = 40 v

in2 0 _cin2 0
AS5. (8 6as10B) BEIuncanTs S”? 11357 —sin” 35

sin 350° - cos370°
03 B N -2 )

. . 9 18
A6. (10 6anoB) Haiitu cymmy KopHe# ypaBHeHHsT X° + 6X +11+ 7 o =0
X® +bX

£ 10 =6 =12 2.9 =0

B1. (15 6anaoB) Haiitn HanOosbiee 3HaYCHHE (PYHKITUH
y = 48x3—x4—43

B2. (15 o6annoB) CropoHa OCHOBaHUS MPABUIBHON JBEHAALATUYTOJIBHOMN
nupamuabpl paBHa 61gl5° , a Beicota paBHa 4. Haiinute paccrosiHue OT ILIEHTpa

OCHOBAHMSI MUPAMM/IBI 10 TUIOCKOCTH, CoJiepKalle O0OKOBYIO I'paHb MUPAMU/IBI.



B3. (15 6aaioB) Pemmre cucremy ypaBHEHMIA:
3y 12" -8
) B
Xy —X+y=118

B4. (15 6ans0B) Pemmte HepaBeHCTBO: Iogg X > |0923 ’1—2



