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1. OBIIAS XAPAKTEPUCTHUKA
[IporpaMMa BCTYNHUTENbHBIX HCHOBITaHUN 1O aucuuruinHe «[IpukmagHas maTemaTHKa»
npeHa3HaueHa s aOUTYpUEHTOB, MOIYYMBUIMX CpeAHee MpodeccHoHaTbHOe 00pa3oBaHUE Ha
0a3ze KoJulekKa WM TeXHUKyMa. [Iporpamma coepXKUT XapaKTepUCTUKY MPOIEIyphl TPOBEICHUS
BCTYNUTEIBHBIX UCIBITAHUM, TPUMEPHI 33JJaHUN U OCHOBHOM MEpPEUYeHb TEM M BOIPOCOB, KOTOPHIE
OyIyT mpeyIokKeHbl AOUTYpPUEHTAaM Ha BCTYIMUTEIBHOM UCIIBITAHUH.

2. IEJIb U 3AJIAYU BCTYIIUTEJBHOI'O UCIIBITAHUSA

Lenbto mpoBefeHUs] BCTYHNUTENBHOTO HCIBITAHUA MPU MpHUEeMe aOUTYPUEHTOB SIBIISETCS
OTIpeJie/IieHNE YPOBHS TIOATOTOBKM KaHAMIATOB Ha TIOCTYIJICHWE, OOBEKTUBHOM OLEHKH WX
CIIOCOOHOCTH OCBOUTH 00pa30BaTENIbHYIO MPOTPAMMY BBICIIETO 0OpAa30BaHMUS.

3ajauaMy BCTYNUTEIBLHOTO MCIBITAHUS SBJISIIOTCS: MIPOBEPKA 3HAHUNM OCHOB MAaTEMAaTHUKHU B
pamkax (QenepalbHOTO TOCYIapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0OIIero
00pa30BaHMs; OLICHKA YPOBHSI OCBOEHUsI 0a30BOI0 Kypca MaTEMaTHKH; OLIEHKA IOATOTOBIEHHOCTH
MOCTYMAIOMIETO K 00yYEHUIO B BY3€.

3. CTPYKTYPA BCTYNUTEJBbHBIX HCITBITAHUI

BerynurensHoe ncnibiTaHue TPOBOAUTCS B (hOpMe MMCEMEHHOTO 9K3aMeHa.

BerynurensHble UCHBITaHUST MPOBOAMUTCS B OYHOM (QopMare WM C  NPUMEHEHUEM
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH, YTO TMOAPa3yMEBAET BO3MOXXHOCTh CIauu
BCTYNHUTEIBHBIX UCIBITAHUN 0€3 HEIMOCPEICTBEHHOTO0 KOHTAKTa aOUTYpHUEHTA U 3K3aMEHAI[MOHHOM
KOMHCCHH C TTOMOIIIbIO cucTeMbl Mirapolis.

BerynurensHble UCTIBITAHUS TTPOBOJATCS B COOTBETCTBUH C YCTAHOBIIEHHBIM PACIIMCAHUEM
MPOBEJCHUS DK3aMEHOB TI0 MOCKOBCKOMY BpeMeHH. B Xxoze »sk3ameHa obecrneyuBaeTcs
UIeHTU(UKAIUS TUTIHOCTH a0OUTYpPUEHTA.

Abutypuentsl, noctynatomue B CII6I'YII gomkHbr:

" 3HATh MAaTEMATUYECKHUE OMPEACIICHUS U TEOPEMBI, TPETYCMOTPEHHBIE ITPOTPaAMMOIi;
" yMeTh TOYHO M C)KaTO BbIpaXaThb MaTEeMAaTHUYECKYI0 MBICIb B MHUCHMEHHOM H3JI0XKEHUH,

HCITIOJIB3YsI COOTBETCTBYIOIIYIO CUMBOJIUKY;

" yBEpEHO BIAJACTh MaTEMaTHUYECKMMM 3HAHUAMU U HaBBIKAMU, MPEIyCMOTPEHHBIMU

MIPOrPaMMOM, YMETh MPUMEHSTH HX TIPU PEIICHUH 3a/1a4.

BerynurensHoe HCTIBITaHKE 110 MaTeMaTruKe (MUChbMEHHas paboTta) AnuTcs 3 4aca. DK3aMeH
COCTOHUT U3 JICCATH 3aJIaHUM.

Jns pemieHuss 3aiaHuil aOUTYpUEHTHI HE MOTYT TMOJb30BaThCS KANbKYISTOpaAaMH U
CIIPaBOYHBIMU MaTepHaIaMH.

[Ipy mpoBeAeHHH BCTYNUTENbHBIX HCHOBITAHUNH C TNPUMEHEHHEM JAHCTAaHIIMOHHBIX
00pa30oBaTeNbHbIX TEXHOJIOTUH obecreynBaeTcs WIACHTHU(PUKAUS JUYHOCTH OOy4yaroumierocss u
KOHTPOJIb COOJIOJICHUS YCIIOBUN MPOBEACHHSI MEPOIIPUATHI, B paMKaX KOTOPBIX OCYIIECTBISETCS
OIICHKa pe3yibTaTOB 0Oy4YeHHs. BcTymuTenbHbIE HCHBITAHHUS TPOBOJSATCS B COOTBETCTBHH C
YCTaHOBJICHHBIM pAcClUCAaHUEM TMPOBEACHUS HK3aMEHOB 10 MockoBckoMy BpemeHu. Jlis
MIPOBE/ICHUS BCTYMUTEIBHBIX HCIBITAHUNH B COOTBETCTBMU C PACIUCAHUEM TMpENojaBareiib U
aOUTYpPHEHT MEPEXOIUT 10 cchlike B cuctemy Mirapolis. 3a cyTku 10 Havana sx3ameHa Ha e-mail
abuTypueHTa (3apaHee IMPEAOCTABICHHBIH B MPUEMHYI0 KOMHUCCHIO YHHUBEpPCUTETA MPHU T0]1a4ue
JIOKYMEHTOB JIJIsl y4acTHs B KOHKYPCE) JOIHKHO MPUMTH MTUCHMO C TIPUTIIANIICHHEM Ha BeOHuHap.

Ecnmu no navanma sk3amMeHa TMpUTIallieHWe HE MPHIILIO0, a0UTYPUEHT JTOJDKEH COOOIUTH 00
9TOM MOCPEICTBOM TeNe(OHHOM CBS3H CHEIHATUCTaM IpUEeMHON koMuccuu (ten: +7(812)327-27-
28 uim +7(800)333-52-02).

[Ipn TpoBeAeHWHM BCTYNUTENbHBIX HUCHOBITAHUNH aOUTypueHT 00s3aH MPEICTAaBUTH
JOKYMEHTBI, TMOATBEp)KIAIONINe HACHTU(UKAIMIO JUYHOCTH (MAclopT TpakJaHMHA WIM WHOU
JOKYMEHT aHaJIOTUYHOTO CTaTyCa).

[Ipy mpoBeneHUM  BCTYNUTENbHBIX  HUCHOBITAHUI €  HUCHOJb30BAaHUEM  PECYpPCOB
BUJICOKOH(DEPEHIICBSA3H B 00s3aTEIILHOM MOPSIKE BHAYAJIE MTPETIOaBATEIb:

— MPOBOAMUT HUIECHTHU(PHUKAIUIO JTUYHOCTH OOYYaromerocs, sl 4ero aOUTYpPHEHT Ha3bIBaeT
pa36opunBo Beayx cBou @O, neMOHCTpHUPYET PSAAOM C JIMIIOM B pa3BEPHYTOM BHUJIE MACIIOPT;
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— MPOBOJUT OCMOTpP MOMEMICHHUS, IJIsl Y4ero o0ydarouuiics, mepeMenias BUACOKaMepy WU
HOYTOYK TIO TMIEPUMETPY MOMEIICHHUS, IEMOHCTPUPYET MPETIOIaBaTeI0 MOMEIICHHE, B KOTOPOM OH
IPOXOJUT aTTECTAIHIO.

B Hauase sk3amMeHa aOUTYpHUEHT IoJTydaeT OWIIET ¢ 33IaHUsIMU U OJIaHK oTBeTa. B TeueHnn
BCEro Iepro/a MPOBEICHUs JK3aMeHa aOUTYypUEHT 00s3aH OBITh HAa CBS3U C dK3aMEHAaTopamu (He
npephiBaTh BHICOKOH(EPICBA3b, HE OTKIOYaTh Kamepy, Mukpodon). Ilocie 3aBepmieHus
9K3aMeHa aOUTYpUEHT JOJDKEH MPUKPENHTH BBITOJHEHHBIC 3aJaHHs C MOAPOOHBIM PEIICHUEM B
cucremy «Mirapolisy.

OcHOBHBIE TEMbI JIS MOATOTOBKH K BCTYIIUTCJIbHOMY UCIIBITAHUIO

Paszoen Nel. Apudpmemurka, anzedopa u nauana anaiuza

1.

2.

~

10.
11.

12.

13.

14.

15.

16.

17.

18.

Harypanbubie uymcna (N). Ilpoctele u cocraBHble uwucna. JlenuTenb, KpaTHOE.
HauGonpmmii obuuii nenurens. Hanmenbiee ob1iee kpaTHoE.

[Ipusnaku genumMoctu Ha 2, 3, 5, 9, 10.

Lenpie yncna (Z). Panmonanenpie uncna (Q). JlelicTBUS ¢ palMOHAIBHBIMU YHCIIAMHU.
CpaBHeHHE pallMOHATLHBIX YHCE.

Wppaunonaneueie yucna (). [eiictButenbubie uyucna (R), mpencraBieHue ux B BUIE
JECSITUUHBIX APOOEH.

N3o06paxenue yncen Ha npsAMoil. Moaysb JeHCTBUTENBHOTO YHCIIA, €M0 T€OMETPUUECKHI
CMBICII.

UYucnoBsle BblpaxkeHHs. PaBeHcTBa, TOXIeCTBa. BplpakeHHss ¢ IEepEeMEHHBIMHU.
DopMyIIBICOKPAILIEHHOTOYMHOKEHUS.

CreneHb ¢ HaTypaJIbHBIMU U PALIMOHAILHBIMU MTOKa3aTeIsIMU. ApupMEeTHYECKUHKOPEHbD.
Mopynb neMCTBUTENBHOTO YUCia U ero cBoicTBa. OCHOBHBIE MATEMATHUYECKUE TEPMUHBI
U UX CUMBOJINYECKOE 0003HaYEeHHUE.

OHOWIEH U MHOT'OYJIEH.

MHorousneH ¢ onHol nepemeHHoNW. KopeHb MHOrOousIEHa Ha TPUMEPE KBAaPATHOTO
TpexuwieHa (popmyna). Teopema Buera. PasnokeHue KBagpaTHOTO TpeX4wieHa Ha
JMHEWHbIE MHOXHUTENIH. Pa3nojkeHre MHOrouwileHa Ha MHOXXUTENU (BbIHECEHHE OOILIEro
MHOKUTENS 32 CKOOKH, CIIOCOO TpYIIIMPOBKH, HCIOJNb30BaHUE (POPMYJ COKPAILEHHOTO
YMHOXeEHUs). JleneHnemMHorowieHanaMHorouaeH. Teopemabesy.

Ompenenenue GyHKIuUM ©u crocoObl ee 3amanus. CpoiictBa ¢GyHkuu. OO0JacTh
OIpeJIeNIeHUsl, MHOKECTBO 3HadeHUM ¢yHKuuu. Bospacranue, yObiBaHMe (YHKIMH;
YETHOCTh , HEYETHOCTh; IEPUOINYHOCTh QYHKIMI. DYHKIMS, 0OpaTHas TaHHOM.

Obmias cxema uccneaoBaHus (QyHKIMU. DneMeHTapHble QpyHKIuu (y = c, y =kx+ b’
k
y =1 Y=y y=ax? +bx+c y =~/ y:x“) o

coiicTBa.Mccnenoannedynkuunii. [ToctpoenuerpadukoBanieMeHTapHBIX PYHKITUI.
[Ipsimast 1 06paTHAsIPONOPIIMOHATIBHOCTH.

VYpauenue. Kopau ypaBHeHuil. [loHsATHE O PaBHOCUIIBHBIX YPABHEHHUSIX.

Jluneitnble ypaBHeHus. KBaapaTHble, OUKBaapaTHBIC YpaBHEHUs. Y paBHEHHS,
CBOZSAIIMECS K KBAJPATHBIM. CrniocoObl perieHust ypaBHeHUH 3-i U 4-i cTeneHu u
YPaBHEHUH CBOJMMBIX K KBaJIpaTHBIM. BHIbI MppallnOHaIbHBIX YPAaBHEHUH, UX OTJIMYHS U
BAPUAHTHl DPCIICHUN. PelleHre HEpaBeHCTB, COACPKALIUX IMEPEMEHHYIO IIOJ 3HAKOM
MOAYJIs. YPaBHEHUS € ITapaMeTpamH.

HepaBenctBa M MeToapl uMX pemieHuid. PaBHOCMIBHOCTH HepaBeHCTB. (CBoiicTBa
HEpaBEHCTB, OOLIMI BHJ METOAA MHTEpBajIOB. MeTox MHTEpBANOB I PALlMOHATIBHBIX
¢byHkuui. Anredpandeckue, UppaloHaIbHbIe HEPaBEHCTBA M HEPABEHCTBA C MOTYJIEM.
CucteMbl ypaBHEHUH M METOJbl UX pelIeHus (rpaguueckuil MeTo, METOJl MOACTaHOBKH,
METOJ anreOpanvyeckoro CIOXKEHHUS, METOJX 3aMEHbl IepeMeHHBIX). Cucrembl U
COBOKYITHOCTH HepaBeHCTB. OTIMYMA IIPU PEIICHUU CUCTEM YPABHEHHHM M HEPABEHCTB.
Merto HHTEPBANIOB.
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19.

20.

21.

22.

23.

24,

25.

26.

Uucnossle mnocienoBarenbHocTd. OmpeneneHue U cBoiicTBa mnporpeccuid. OCHOBHBIE
bopmynbl Uit apudmMeTndecko m reomerpudeckoi nporpeccuil. Cymma OeCKOHEUHO
yOBIBAIOIIEH TEOMETPUIECKOI TPOTPECCHH.

OcHoBHbIE po0sIeMBbl MaTeMaTHUecKO (opmanuu. TekcToBbIe 3a/1a4l YKOHOMHUYECKOTO
cozepkanus (3agaun Ha %, ciaoxHble % U Ap.)

Iloka3zarenbHast pyHKLUS, ee CBOMCTBA M Ipapuk. MeTonbl ynpoIlieHus moKa3aTeabHbIX
BBIpaKCHU. Pellenne nokazarenpbHbIX ypaBHEHUN U HEPABEHCTB.

Jlorapudmsl: omnpenenenue U cBoiictBa. Jlorapupmuueckas ¢yHkuus, ee cBOMcTBa U
rpaduk. Metoabl  ympouieHdss — JIOTapu(MUYECKUX  BBIPAKEHUI. Pemenue
Jorapu(MHUUECKUX YpaBHEHUH U HEPABEHCTB.

I'pagycHoe u pagmanHoe uzMepeHue yrioB. OCHOBHBIE TPUTOHOMETPUYECKUE (YHKITUH(

y=sInX, y=Cosxy =th’ y= Cth) u ux cBoicTtBa. [IpeoOpazoBanne rpadukon

TPUTOHOMETPUUECKUX (DYHKIIHIA.

3aBHCUMOCTH MEXy TPUTOHOMETPUIECCKUMHU (DYHKIMSIMUA OZHOTO aprymeHTa. OCHOBHBIC
dbopMynbl  TpuroHometpuu(dopMynsl npuBeAeHUS; (OPMYIbI  CIOXKEHHUS;, (OPMYIBI
JBOMHBIX M IOJIOBHHHBIX YIJIOB)

Tpuronomerpuyeckue  TOXAECTBA U MpeoOpa3oBaHus. MeTOAbl  YOPOIICHUS
TPUTOHOMETPUYECKUX BbIpaKeHUH. IIpocTeline TPUrOHOMETPUYECKUE YpPAaBHEHUS H
HEpaBeHCTBA. BUJIbI TPUTOHOMETPUUECKUX YPAaBHEHUI U METOJIbI UX PELICHUIA.
HenpepbIlBHOCTS, MOHOTOHHOCTh W O3KCTpeMyMbl (yHKmii. Omnpenenenue mpenena u
npousBogHOM ¢yHkiuu. CBoHCTBa mpeaena, MNPUMEPbl BBIUKCICHHUS MPOCTEHIINX
npenenoB. Tabmuma mnpowsBomHbIX. [IpaBmnma u  TexHuka auddepeHnrpoBaHUs.
I'eomeTpuyeckuil CMBICT MPOU3BOAHON. YpaBHEHHE KacaTelbHOW K rpaduky (yHKIUU.
Brrunciienue THOBBIX TPON3BOIHBIX.

Pazoen Ne 2 .I'eomempus.

1.

o

~

10.
11.
12.
13.

14.

15.

[TonsTue npsmMoi, Jiyda, oTpe3ka, yria, Iiockoi (Urypsl, ee miomaan. TUIbl TIOCKUX
¢buryp, ux cBOHCTBa.

MHOroyroiabHHK, €ro BepLUIMHbI, CTOPOHBI, JHaroHajaiu, CyMMa yIJioB.

Tpeyronsauk. Bugsl  u cBoiictBa TpeyroiabHHKOB. I[lonoOue M mpu3HakM MOI00US
TPeYrojJbHUKOB. Menuana, OuccekTpuca, BbicoTa. CBoiicTBa paBHOOEIPEHHOIO
TPEYrOJIbHUKA.

UYeTbIpexXyroJbHUKU: MapajuleorpaMM, MPSAMOYTOJIbHUK, pPOMO, KBajapar, Tpamenus.
HxcBolicTBa.

Teopema [Tudaropa. Pemenne TpeyroasHUKOB.

OxpyxHOcTb U Kpyr. OCHOBHBIE TIOHATHA M TEPMHUHBL. YPaBHEHHE OKPYKHOCTH.
BrnncanHas B TpeyrosbHUK M OMUCaHHAsI OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH.
IleHTpanbHBIi U BOUCAHHBIN YIJIBL.

[Inomann MHOrOyroapHUKOB. CBoOMCTBa muromaaed. @opmynsl MI0MEaau TPEYTroJIbHUKA,
napajiesiorpaMma, psiMOyrojibHUKa, poM0Oa, KBajJpaTa, Tpareru.

JlnvHa nyru okpyxkHocTu. Paguannas mepa yria. [lnomaas kpyra u miomiaib CeKTopa.
ITonoGwue. I[TonoGHbIe Gurypsl. OTHOLIEHHE TUIOIIAACH TOJOOHBIX (DUTYD.

[TonsiTue BekTOpa, ero KoopauHar. Jlenenue orpe3ka B JaHHOM COOTHOLICHHH.

HeiictBust ¢ BekTopamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

[Tnockocts. [TapamiensHble U nepecekaromuecs mIockocTyu.  [lapamiensHOCTE npsAMon
U IJIOCKOCTH. YTOJI IPSAAMOM C INIOCKOCTBIO. [IepreHIuKymsap K III0CKOCTH.

JByrpanubie yribl. JIMHEWHBIM yroja ABYrpaHHOro yria. llepneHauKyIsipHOCTh ABYX
IIJIOCKOCTEM.

Mmuororpanauku. VX BepmmHbl, rpaHu, AuaroHanu. [Ipsmas ¥ HakJIOHHAs INPU3MBI,
nupamuja. [lpaBunpHas nprusma U npaBwibHas nupamuja. [lapannenenumnensl, ©X BUIBIL.



16. ®urypsl BpamieHus: UWIHHIAP, KOHYC, chepa, map. Llentp, nmamerp, paguyc chepsl U
mrapa. [Tnockocts, KacarenbHas K cdepe.

17. ®opmyiibl moMAAEH MOBEPXHOCTEN M 0OOBEMOB TEJ BpalLlEHUS.

4. TPEBOBAHUSA K OTBETAM HA BCTYIIUTEJIBHOM UCIIBITAHUU

OTBeTHI A0UTYPUEHTA JIOJDKHBI OBITH MOJHBIMHA U JEMOHCTPUPOBATh HEOOXOAMMBIE 3HAHUS
B BBIOpaHHOI 001acTH 3HaHMN (HANPaBIEHUS TOATOTOBKH, CIICIUATHHOCTH).
DK3aMEHYIOIIMUICS TI0JKEH YMETh:

1. TIpousBoauTh apudMeTHUECKUE ACHUCTBHS HAJl YUCIAMH, 3aJaHHBIMU B BHJIE JCCITHYHBIX U
OOBIKHOBEHHBIX ApoOeii; ¢ TpeOyeMoil TOYHOCTHIO OKPYTJISITh JaHHbBIC YHCTIA U PE3yJbTaThl
BBIUMCJICHHI; TTOJTH30BAThCS CIICIIUATBHBIMU TAOIHIIAMH TSI IPOU3BOJICTBA BEIYUCIICHUN.

2. TIpoBoauTh TOXKIECTBEHHBbIE MPEOOpPa30BaHUS MHOTOWIECHOB, JApoOeH, coaepKalux
IIEPEMEHHBIE, BHIPAKEHUHN, COJIEPKAILMX CTENIEHHbIE, I0OKa3aTeJIbHbIE, JIOTAPU(PMUUECKHUE U
TPUTOHOMETpHUECKUEe QYHKIUH.

3. Ctpouth rpaduku JIMHEMHOM, KBaJpaTUYHOM, CTCIICHHOM, IMOKa3aTeIbHOM,
jorapu(pMUUECKON U TPUTOHOMETPHUECKON (YHKITUH.

4. Pemath ypaBHEHHUS U HEPAaBEHCTBA MEPBOM U BTOPOM CTENEHH, ypaBHEHUS U HEPABEHCTBA,
NPUBOASAIIMECS K HHMM; pPEllaTh CUCTEMbl YPABHEHUN M HEPABEHCTB NEPBOM M BTOPOMU
CTeneHu W mpuBoasiuecs K HuM. CioJla, B YaCTHOCTU, OTHOCSITCSI IIPOCTEHIITNE YpaBHEHUS
U HEpPaBEHCTBA, COJAEpXKalllMe CTElEeHHBbIe, IOKa3aTeNlbHbIe, Jorapudmuyueckue Hu
TPUTOHOMETPHYSCKHE (HYHKITUH.

PeaTte 3a1aun Ha COCTABIIEHHE YPABHEHUN U CUCTEM YPaBHEHUM.
W300paxarh reoMeTpuveckue QUTypbl Ha YepTeKE U TPOU3BOIAMWTH IPOCTCUIIIHEC
MOCTPOEHHUS HA MIIOCKOCTH.

7. HWcnonb3oBaThb reOMETPUYECKHE IMPEICTABICHUS MPU PELICHUM alredpanyeckux 3ajaad, a

METOJIbI aIreOphl U TEOMETPHUH — IIPU PEIICHUU T€OMETPUIECKIX 3a]1a4.

8. IlpoBomuTh Ha MJIOCKOCTH OTEPAIMU HaJ BEKTOpaMH (CIOKEHHE U BBIYMTAHUE BEKTOPOB,

YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMU 3THUX OIEPAIIHA.

9. Tlonp30BaThCs TMOHATHEM IPOW3BOJHOW TPHU HCCICAOBAHWM (YHKIMH Ha BO3pacTaHUE

(yObIBaHME), HA SKCTPEMYMBI M ITPH MOCTPOECHUH I'padUKOB (PYHKIHIA.

[Ipu odopmnenun paboT cieayeT MNOAPOOHO H3JIaraTb XOJ| PEIIeHUs, KOMMEHTUPYS
KKIBIA ATal U MPHUBOJS 00OCHOBAHUS BBHIOPAHHBIM MPUEMaM; PEKOMEHAYETCS TaKKe COXPaHAITh
MOCJIEI0BATENBHOCTD 33/1au B IIOJyYEHHOM 3a/1aHuu, MHCAaTh aKKypaTHO U pa300pymBo.

[IpaBUIBHO BBINIOJHEHHBIM CUMTAETCS 3aJaHUE, PEelIEHNE KOTOPOro MPUBEJIEHO CO BCEMU
HEOOXOAUMBIMH TIPOMEKYTOYHBIMH BBIYHCICHUSIMU, JIOTHYECKUMH BBIBOJIAMH, JIOBEJECHO JO
MPaBUIILHOTO YHCIOBOI'O OTBETA.

OreHka 3K3aMEeHAIMOHHON paOboTHI IO MaTeMaTHke rmpoBoautcs mo 100-0abHOM IKane u
ompezenseTcs Kak cymma 0asioB 3a BRIMIOTHEHHE KaXKIOTO 3a/laHus OHIeTa.

MuHHMMaTBHBIN TPOXOIHOM 6ayut mo Matematuke — 39.

B paboty BKIIFOUEHBI 33JaHUSI 10 BCEM OCHOBHBIM pa3jieliaM Kypca MaTEMaTHKU: alreOpsl U
HayaJl MaTeMaTh4yeckoro aHanuza. [Ipu BbIMONHEHWMM  3aaHUi aOUTYPHUEHTY HEOO0XOIUMO
IPUBECTH MOJIHOE 00OCHOBAHHOE PELICHUE U 3alKicaTh OTBET.

3a MOJTHOCTHIO MPABUIILHOE PEIIEHNE OTHOTO 3aaHus Omiera craButcs 10 6ayos.

oo

e 3amaHWe CUNTACTCS HPAGUIbLHO PeuteHHbIM (OTICHUBACTCS MOJTHBIM KOJIMYECTBOM BBIIEIICHHBIX
Ha 9TO 3aJlaHue 0AJUIOB), €CITM TIOCTYMAIOIINM PUBEACHBI BCe HEOOXOIMMBIE MaTeMaTHUECKHUE,
JIOTUYCCKUC W APYIrU€ BBIKJIAAKHU, BBIBOJAbI U IMPOMCKYTOUYHBIC BBIYUCIICHUA, a4 TAKXC HaH
MPaBWJIbHBIN YHCIOBOM OTBET.

e 3a pemeHue 3anaHus cHumaemca 0o 30 % 6annog, eciu OTCYTCTBYET OTBET WJIH HE
MOJTHOCTBIO OMKCAH MPOIIECC PEeIICHUs.



e Ecmu B pemieHuu 3amaHus MMEETCsl OMIMOKAa HENPUHLIMIIHMAIBHOTO XapaKTepa, pelieHHe He
000CHOBAHO MOJIHOCTBIO WIIN HE JOBEIEHO /10 KOHIIA, TO 32 TAKOE 3aJJaHie CHUMAETCSI HE MEHee
IIOJIOBUHBI BBIJICJICHHBIX HA 3TO 33/1aHUE OaJIIOB.

e Ecnu 3a0anue ne evinonmneno (B peuicHUM 3aJaHUs HUMEIOTCS OJHA TpyOas OmMOKa WU
HECKOJIbKO OIIMOOK, TIOBJEKIIMX HEMPAaBUJIBHBI XOJl PpEIICHHUs), TO TaKoe 3aJaHHe
ouenuBaetcs B (0 Oaios.

OOure TpeOoBaHUS K BBINOJHEHHIO 3alaHUI ¢ Pa3BEPHYTHIM OTBETOM: PEIICHHE JOJKHO

OBITH MaTEMaTUYECKH TPAMOTHBIM, TIOJHBIM; BCE BO3MOXKHBIE CIIy4au JOJDKHBI OBITH PACCMOTPEHBI.

Mertoapl pemieHus, (GOpMBbI €ro 3amuch ¥ (GOPMBI 3aMUCH OTBETa MOTYT OBITh pa3HBIMH. 3a

peuieHre, B KOTOPOM OOOCHOBAHHO IOJTy4YEH MPaBHIIbHBIA OTBET, BBICTABIAETCS MaKCHMAJIbHOE

KOJIN4eCTBO OayioB. IIpaBMIIBHBIA OTBET IpPU OTCYTCTBHM TEKCTa pelieHHs oleHuBaetcs B 0

6asu10B.

DKCIepThl IPOBEPSIOT TOJIBKO MaTEMAaTHYECKOE COZEpIKaHUE MPEICTABICHHOTO PEIICHHUS,

a 0COOCHHOCTH 3aIHCH HE YUUTHIBAIOT.

5. HEPEYEHbD BOITPOCOB BCTYIIUTEJBHOI'O UCIIBITAHUSA

Bonpockl © 3amaun  JUis  BCTYNMTEIBHOIO SK3aMEHa [0 MaTeMaTHKE €XEroiHo
KOPPEKTUPYIOTCS, YTBEPKAAIOTCS U HE pa3riallatoTcs.

I[eMOHCTpaIIHOHHLIﬁ BapuaHT OuJIeTa ’3K3aMeHa M0 MaTeMaTHKe

Huxe  npuBeneH  JEMOHCTPALIMOHHBIA  BapuaHT  3JK3aMEHALMOHHOro  Ouiera
BCTYNUTEIBHOIO dK3aMEHa 110 MaTEMATHUKE.



Cankr-IlerepOyprcekuii 'yMmaHuTapHblii yHUBepcUTET PO(COI030B

YTBEPXAIO:
Pexrop CII6I'YIL, mpodeccop
A.C. BATIECOLKNU

« » 20  r

JIk3ameH no gucuumianHe «[Ipukiagnas MaTeMaTHKa)
Bapuant Ne 0.

Heoo6x00umo obazamenvho 3anucvléams peuienue 3a0aHull.

1. B mkone 124 yyeHuka n3ydaeT HEMELKUI A3BIK, UTO COOTBETCTBYET 25% OT umciia Bcex

y4eHUKOB. CKOJIBKO YYEHUKOB YUUTCS B IIKOJIE?
Bapuantsl otBeTOB: 1) 444, 2) 484; 3) 496; 4) 512

2. PemmTe HEpaBEHCTBO
2x -5
<0

x+2
Bapuantst otBeTOB: 1) X< -2; 2) -2< X<2,5; 3) X> 2,5; 4) X € (-00,100).

3. Pemmts ypaBHEeHUE (B OTBET 3aIUCATh MPOU3BEICHUE KOpPHEH):
(3a BBITIOJIHEHUE 3a7]aHKs He OoJee 5 6anioB)

7X2—3X+2 — l

4. Pemmtsb ypaBHeHHE (eciH KOpHEH Ooyiee OHOTO, TO B OTBET 3aIIMCATh CYMMY KOpHEil):

V30— x=x

5. Pemuts 3a7auy:
B A ABC £C=90°, AB=5, cosA=0,8. Haiizute BC.

A,

A

6. Pemmts ypaBHeHue. B oTBeT 3amucars KOIM4ecTBO KOpHEH u3 mpomexyTka [0; 3]
sinx—2sinx-cosx=0

7. Pemmute cuctemy ypaBHeHu. B oTBeT 3anmucaTh CyMMy KOpHEH.
log, x—log,y =2,
2y° +x=5.



8. Pemuts 3amauy:
EskeMecsuHbIi JOX0JI CEMbH CKJIAIbIBACTCS U3 3apIlIaThl OTHA U 3apILIaThl MaTepH. 3apIuiaTy

ota yBennuwid Ha 40%, a 3apruiaty matepu — Ha 15%, B pe3ysbTaTe 4ero CeMeiHbIi 10X0/1
yBemumics Ha 20%. CKOJIbKO IPOLEHTOB OT CEMEHHOT0 J1I0X0a COCTABIIsIA /10 MOBBIIICHUS

3apIuiata MaTepu?

9. Pewuts 3anauy:
O06Bem nepBoro MWIMHIPA paBeH 12 M. Y BTOpOro NUIMHIpPA BBICOTA B TPH pasa OoJiblie, a
paanyc OCHOBaHHS — B J[Ba pa3a MEHbIIIE, 4eM y niepBoro. Haiinure 06bemM BTOpOTO
munHapa. OTBET JaiTe B KyOM4ecKuX MeTpax.

10. Haiigute Bce 3HaueHHs MapaMeTpa a, P KaKI0M U3 KOTOPbIX YpaBHEHHUE UMEET XOTsI Obl

OJIUH KOPEHb.
4x—‘3x—\x+ aH =9|x -1



6. YYHEBHO-METOJUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUE

a) OcHoBHAas JIUTEpPaTypa

1.

2.

&

COopHUK KOHKYPCHBIX 33/1a4 110 MaTeMaTHKe JJs noctynaroumx B BY3b1 (¢ pemenusmn).
[Tox pen. M.M.CkanaBu. Mocksa: Onuke, 2013 r. Ku. 1,2.

[Tapeirun .. Marematuka a1 nocrynaronmx B BY3s1 6-e uza. Mocksa: u3a-so poda,
2006.

SAmenko W.B. m ap. EI'D. 4000 3amad ¢ oTBeramMu 10 MaremaTuke. ba3oBblii u
npoIbHBINA YpOBHU. '3aKpbITHI cermeHT'. MockBa, 2017.

[Tammua B.M. Tematndeckue tectsl 1 moaroroBku k EI'D. Pocros v//1.: ®enukc, 2003.
Jlarmmo JILJI. EI'D 2016. Marematuka. Dxcnept B EI'D / JI. 1. Jlanmo, M. A. IlomoB. —
Mocksa, 2016

Bunenxun H.S., [lIu6acos JIII., [llu6acosa 3.®. 3a crpanuiiaMmu yueOHMKA MaTEMaTHUKH.
Apudmernka. Anrebpa. 10-11 ki.:Ilocobue mns ywammxcs.- Mocksa : Ilpocsemnienue,
2008.- 192 c.

3emisikoB A.H. AnreOpa+. PamuonanpHble U HppalroHaiIbHbIe alreOpandecKkue 3a1aqyu:
yaeOHoe mocooue.- MockBa: bunom. Jlaboparopus 3uanwmii, 2006. - 319 c.

Jloxote B.B.3amaun ¢ mapamerpamu. [lpumenenue cBoiicTB ¢yHKIHMI, mpeodpazoBaHue
HepaBeHCTB.- MockBa: APKTU, 2007.- 64 c.- (Adutypuent: 'otoBumces k EI'D).
Mopaxosuu AWM., T'mu3bypr B.M., JlaBpentbeBa H.FO. « Maremaruka. Ilonubrii
cpaBo4yHMK A1 noaroroBku kK EI'9» Mocksa: ACT, 2010.

0) JomostHUTEILHAS JIUTEPaTypa

1. Hopodees I'., Ilorano M. llIkonpHbIi yuyeOHUK «MareMaTuka Ajis MOCTYMAKOLUX B
BY3bI».7-€ u3a. Mockaa:/[poda, 2005.

2. HUpmkua A.I'., Iunckmit A.M. cmpaBodHOEe TMOCOOME 1O MaTeMaTHKE C METOJaMH

peleHus 3a1a4 uid nocrynaroumx B By3sl. Mocksa: OHUKC, 2005.

Mapau C.M., ITonynocuxk I1.B.CxanaBuM.U. 3agaun ¢ pemenusimu. — Munck, 1997.

HIubacos JLII., HIubacoBa 3.d. 3a crpaHunamMu y4eOHMKAa MaTEMAaTUKH.

Marematnueckuid ananu3s. Teopus BepositHocTeil. 10-11 ki1.: [Tocobue s yyamumxcs.-

Mocksa: IIpocsemenne, 2008.- 223 c.

5. MenpuukoB W.M., Ceprees M.H. Kak pemarp 3amauum 1o MaTeMaTHKe Ha
BCTYNUTEIBHBIX 3Kk3aMeHax. —MockBa:1zn. MI'Y, 1994,

6. Sdmenxko W.B. Amenxko W.B. EI'D3-2020. Marematuka. IIpoduibHbIA ypOBEHB.
TunoBsle 3K3aMeHalMOHHBIE BapuaHThl. HanmonansHoeoOpazoBanue, 2020.

7. HUemkun A.T'., IMuackuit A.M. CrpaBouyHoe mocoOue MO0 MaTeMaTHKe C METOJaMu
peleHus 3a1a4 Juid nocrynaroumx B By3sl. Mocksa: OHUKC, 2005.

8. 3amaum TO »dJNIEMEHTApHONW MaTeMaTHKe W HadaJaM MaTeMaTHYeCKOTo aHaJn3a.

bauypun B.A.Mocksa: ®usmatiut, 2005.

9. 3amaum c¢ mapamerpamu. ['opumreitn [1.1., ITomorckuit B.b., Skup M.C. Kues: PUA

"Texct"; MII "OKQO", 1992.

»ow

Humepuem-pecypcol

http://www.edu.ru/
http://www.resolventa.ru/ (Jlemo BapraHTHI)
http://mathege.ru/or/ege/Main
http://www.ege.edu.ru/
http://reshuege.ru/test?a=catlistwstat
http://ege.yandex.ru/mathematics/
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http://www.edu.ru/
http://www.resolventa.ru/
http://mathege.ru/or/ege/Main
http://www.ege.edu.ru/
http://reshuege.ru/test?a=catlistwstat
http://ege.yandex.ru/mathematics/

7. TJIOCCAPUI

Abcuucca (nar.cmoBo abscissa - «oTpe3aHHas»). 3aUMCTB. u3 (panil. 53.B Hadane 19 B. ®Opanir.
abscisse — u3 nar. D10 OIHA M3 JAEKAPTOBBIX KOOPIUHAT TOYKH, OOBIYHO IepBas, 0003HauacMas

OykBoii X. B coBpemernHom cmbiciie T. ymorpeOiieH BriepBble HeMeKUM yueHbIM ['. JleiiOHuIeM
(1675).

AKcuoma (Trped.cioBo axios- LeHHbIH; axioma — «IIPHUHATHC TTOJIOKCHUS», KIIOYET», «YBAKCHHUCY,
«aBroputeT»). B pyc.a3. — ¢ IleTpoBckux BpeMeH. DTO OCHOBHOE IMOJOXEHHUE, CaMOOYEBUHBIN
npuHuui. BnepBble TepMuH BcTpedaercs y Apucrorens. Mcnonb3oBaics B KHurax EBximaa
«Havana». bonbliyto posb chirpaiu paboThl JAPEBHEIPEYECKOr0 y4yeHOro ApXuMezaa, KOTOpbIH
chopMyIHpPOBaT aKCHOMBI, OTHOCSAILINECS K U3MEPEHUIO BEIHUYUH. BKilag B aKCMOMAaTHUKY BHECITH
JloGaueBckuii, [lam, Ileano. Jlornuecku Oe3ymnpedHbIil CHMCOK aKCHOM TeOMETpUH ObLI yKa3aH
HeMelKuM MaTeMaTtukoM [ uinsoeprom Ha pyoexe 19 u 20 BB.

Anogema (rpeu.cnoBo apothema,apo — «ot», «u3»; thema — «IpUI0KEHHOEY», «IIOCTABICHHOEY).
1.B mpaBWIIbHOM MHOTOYTOJIbHUKE arnodemMa — OTPE30K MEepIEHAMKYIISApPa, OMYIICHHOTO M3 €ro
HEHTpa Ha 9% u3 €ero CTOpOH, a TaKXKe ero JUTAHA.
2.B  mnpaBwibHOW nupamuue amodema —  BbIcOTa JIF000H  ero  OOKOBOW  TpaHH.
3.B nmpaBwibHO# ycedeHHON TUpaMu/ie anodeMa — BpICOTa JTF000H ee OOKOBOI I'paHHU.

Anmkara (s1at.cioBo applicata — «apuinoxeHHas»). ITO 0/iHA U3 IEKAPTOBBIX KOOPIMHAT TOYKH
B IIPOCTPAHCTBE, OOBIYHO TPEThsI, 0003HaYaemasi OyKBoil Z.

Buccekmpuca (nar.cnosa bis — «aBaxap» u Sectrix —«cekymias»). 3aumcts. B 19 B. u3 ¢pani.
s3.r1e bissectrice — BOCXOAUT K JaT. CIIOBOCOYETAHUIO. ITO MpsMasi, MPOXOAIIas Yepe3 BepIInHY
yriia u Jefsiiias ero moroiaM.

Bexmop (nat.cnoBo Vector — «Hecymuii», «HOCUTENb»). DTO HANpaBICHHBINH OTPE30K MPAMOH, y
KOTOpPOM OJMH KOHEIl Ha3bIBAIOT HA4yaJloOM BEKTOpa, JAPYrol KOHEI — KOHIOM BEKTOpa. JTOT
TEpPMUH BBeJ UpJaHICKuil yueHblld Y. ['amunbToH (1845).

Bepmuxansnwie yenw (nat.crnosa Verticalis — «BepmuHHBINY). DTO mapel yriioB ¢ 00miel
BEpILMHOM, oOpa3dyeMble MpH NEpPEecedeHHM MABYX MpPSIMBIX TaK, YTO CTOPOHBI OJIHOTO yrja
ABIIAIOTCS MTPOJOJIKEHHEM CTOPOH JIPYTOro.

Bepoamnocms - uucnoBas XapakTEpUCTUKA CTEIIEHU BO3MOXHOCTHU MOSBJICHUS ONpPEAEICHHOTO
COOBITHSI B T€X WM WHBIX OINpPEAETCHHBIX, MOTYIINX MOBTOPSATHCS HEOTPAHMUYEHHOE YHUCIO pa3
YCIOBUSIX.

TI'exca’op (rpeu.cioBa geks — «mectb» u edra — «rpaHb»). D10 ImIecTUrpaHHuk. OT1oT T.
NPUIKHCHIBAIOT ~ JIpeBHErpedeckoMy  ydeHomy llammy — Anekcanmgpuiickomy (3 Bek).
I'eometpus (rpeu.ciioBa geo — «3emisi» U Metreo — «u3mepsro»). Jp.-pyc. 3aMMCTB. U3 Tped.s3.
YacTe MaTeMaTUKH, U3ydarolasi MpOCTPaHCTBEHHBIC OTHOMIEHUS U (opMbl. T. mosiBUIICS B 5 Beke
1o H.3. B Erunre, BaBunone.

TI'eomempuueckuii  cmoicn  onpedenenno20 UHmMe2PAna - OUPENCICHHBIH WHTErpal  OT
¢ynkmu f(x) mo orpesky [a; b] paBen momnaau KpuBOIMHEWHOHN Tpaneuu

Teomempuueckuii cmoict npouzsoouol - ecnu GyHkius y = f(x) umeer Npou3BOIHYIO B TOUKE X,

TOrJla CYIIECTBYET KacarelbHas K rpapuky 5Toil (yHKuuu B Touke Mo(xo))o), ypaBHEHHE
o _ iy — N 4
KOTOPOH Y — o =f(x0) (x—x0), re f/(x0) = tgat , e o- YroJl HAKJIOHA ATOM KacaTeJIbHOM K OCH OX.
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T'unepéona (rpeu.ciioBo hyperballo — «mpoxoxy depes uro-mubo»). 3aumctB. B 18 B. U3 naT.s3.
DTO He3aMKHyTas KpHBas M3 JIBYX HEOTPAHHUUYCHHO MPOCTUPAIONIMXCS BeTBed. TepMHUHBBEN
JpEeBHETpeUeCcKUid yueHbll Anmnononuii [lepmckuid.

T'unomeny3a (rped.ciioBogyipotenusa — «cTsruBaromias»). 3aMcTB. U3 JaT.s13. B 18 B., B KOTOpOM
hypotenusa — ot rped. cropoHa HPAMOYTOJIBHOTO TPEYTOJAbHUKA, JIEXKAIIask MPOTHB MPSAMOTo yria.
HpeBuerpeueckuil yuensii EBknaua (3 Bek 10 H.3.) BMECTO 3TOTO TEpPMHMHA IHCAJ, «CTOPOHA,
KOTOpasi CTATUBAET MPSAMOM yromi».

I'padyc (nat.ciioBo gradus — «amar», «CTyrneHb»). EMMHUIIA U3MEpeHus IUIOCKOro yria, paBHas
1/90 wactu mpsimoro yria. M3mepeHue yrioB B Tpajaycax HOSBUIOCH Ooinee 3 jeT Hazan B
BaBunone. O603HaueHusi, HAIOMUHAIOIINE COBPEMEHHBIE, HCIOJIb30BAIUCH JPEBHEIPEUECKUMU
ydeHbIM [ITonemeem.

I'pagpux (rpeu.cnoBo graphikos- «uauepranssblii»). ['paduk GyHKIMM — KpUBas Ha IJIOCKOCTH,
n300paxkaemMasi 3aBUCUMOCTb (DYHKIIMU OT apryMeHTa.

Juazonans (rped.cioBo dia — «gaepe3» u gonium — «yromi»). ITo OTPE30K MPSMOi, COSTHHSIONINI
JIBE€ BEPUIMHBI MHOTOYTOJbHHKA, HE JISKAIIMe HA OJHOW cTopoHe. TepMUH BCTpedaeTcs y
JIpeBHErpeueckoro yuyeHoro EBkiuaa (3 Bek 10 H.23.).

Juamemp (rped.cnoBo diametros — «mmomnepeyHuK», «HACKBO3bY, «U3MepsIomuii» u cioo dia —
«MEXIYy», «CKBO3b»). TepMHMH «IelieHHe» B PYCCKOM SI3bIKE BIIEPBBIE BCTpPEYAKOTCS Yy
JI.®.Marauuxui.

Jugppepenyuan (nat.cinoso differento- «pasHocts»).3T0 raBHash 4acTh MpUpAIICHUS (QYHKIUH,
paBHas IPOU3BEICHUIO MIPOU3BOIHON bynkuuu y= f(x) Ha npupaIieHne
aprymenta Ax: dy=f (X)*Ax. Tak  kak Ax=dx, Tody=f'(X)*AX —  mpom3BeicHHE  MPOM3BOIHOI
¢Gynkuun y = f(x) Ha auddepenuman aprymenta dX. DTo OJHO €3 OCHOBHBIX MOHSTHIl
MaTeMaTUYeCKOro aHajiu3a. DTOT TEPMHUH BCTpedaeTcs y Hemenkoro ydeHoro I'. Jleitonuma B 1675
r. (omyOnukoBaHo B 1684r.).

Jexapmosa npamoyzonvnas cucmema KoOpOUHAM 6 RPOCMPAHCHIGE - DTO TPH B3aUMHO
nepreHauKyIsipHbie npsimbie: Ocst abcrmcc (ox), ock opauHar (oy) 1 och anmuukar (0Z) ¥ Havauo
koopauHar (0). [I1ocKoCTH, MPOXOSIIHe Yepe3 OCH KOOPIUHAT, HAa3bIBAIOTCS KOOPIMHATHBIMH.
OHH JesIT MPOCTPAHCTBO HA § 00JIaCTE — OKTAHTOB.

Jocmoeepnoe cobvimue - 310 CcOOBITHE, KOTOPOE B pE3YyIbTaTe WCHBITAHHUS 005S3aTEIBHO
npoucxoaut. O6o3HaueHue: Q.

3namenamens - yuCi0, TOKA3bIBAIOIIEE PA3MEPHI J0JIEH €IMHUIIBI, U3 KOTOPBIX COCTaBlIE€Ha JIPO0b.
BriepBeie BcTpeuaeTcst y BU3aHTHiickoro yueHoro Makcuma [1nanyza (koner 13 Beka).

Humeepan (nat.cnoBo integro — «BOCCTaHABIMBATH» WM INtEJer — «uenblii»). 3aUMCTB. BO
BTOpOU TonoBuHEe 18 B. M3 (pani. s3.Ha Oasze nmar. integralis — «uenbrity, «noiHbIY. OqHO U3
OCHOBHBIX TIOHSATHH MaTEMaTHYECKOTO aHaIM3a, BO3HUKIIEE B CBSI3M IMOTPEOHOCTHIO HM3MEPSTh
TUIOMIA/IA, OOBEMBI, OTHICKMBATh (YHKIIMU MO WX MPOU3BOAHBIM. OOBIYHO ASTH KOHIEHIIUU
WHTErpasia cBsA3bIBalOT ¢ HptoroHoMm um JleiOHumem. BrepBrie 3TO cloBO ymoTpeOWI B medaTu
mBel. Yuensiit . bepuymnu (1690 r.). 3nax | - crunusoBannas OykBa S oT nar.cioBa summa —
«cymmay. BriepBoie mosiBuiics y I'. B. Jleitoauna.

Humepean (nar.cnoso  intervallum  —  «mpomexyTok», «paccTosiHue»).  MHOXECTBO
I[el‘;ICTBI/ITeHBHBIX YUCCII, YIOBJICTBOPAIOIICC HCPABCHCTBY.

11



Hppayuonanvnoe uucno (1. cioso irrationalis — «uepasymubiiiy). Uucino, He sBISIOLMICECS
paunvoHanbHbIM. Tepmun BBen Hemenk. ydenolid M.IItudens (1544). Crporas Tteopus
HUPpALMOHATBLHBIX YuceN ObLTa MOCTPOCHA BO 2-0M MosioBHHE 19 Beka.

Hcnvimanue(SKCIEPUMEHT) - OCYIIIECTBIICHUE OTIPEACICHHOTO KOMIUIEKCa YCIIOBUH.
Hcxo0 - pe3ynbTar ucnbiTanus (CoObITHE).

Komﬁuuamopuka- JaT.cJIoBO combinare — «COCOAUHATBH». Pa3z[eJ1 MAaT€MaTUKHU, B KOTOpPOM
HU3YYalOTCA Pa3JIMYHBIC COCAWMHCHHA W Pa3MCUICHUA, CBA3AHHBIC C IMOJACYCTOM KOM6I/IHaI_II/Iﬁ n3
3JICMCHTOB JAaHHOI'O KOHECYHOI'O MHOKECTBA.

Knaccuueckan  eepoamnocms  coovimus A ->t0 ortHomenue gucia N(A) aneMeHTapHbIX
UCXOJIOB, OJIarONpUSATCTBYIOIIMX COOBITHIO 4, K oOmeMy unciay N BceX pPaBHOBO3MOXKHBIX
3JIEMEHTAPHBIX UCXOA0B HCIIBITAHUS.

KOﬂlluHeaprle 6E€KmMoOpbl - 5TO BCKTOPLI, JIC)KAIIUC HaA OJIHOM HpHMOfI WJIM Ha IIapalJICJIbHBIX

-
-
npsimbix. O603HaUEHUE: ‘1| | h.

Komnﬂanapnbte 6€KmMopbl - 3TO BCKTOPLI, JICKAIIHUC B OJIHOM TJIOCKOCTU WM B mapaJjiCJIbHbIX
IIJIOCKOCTSX.

Komnnexcnoe wuucno Z-310 yrnopsjoueHHas mapa JICHCTBUTENBHBIX uucen (X;Y), mepBoe u3
KOTOPBIX X Ha3bIBae€TCs JCUCTBUTENBHOW 4YacThlO, a BTOPOE YHCIOY— MHHUMOH YacThIO.
O6o3nauaetcst: z=X+iy. CUMBOJI | Ha3bIBaeTCsA MHUMOM eaunuieit. O0o3nauenue:x=Rez; y=Imz.

Kpueonuneinan  mpaneuyus -  >10  Qurypa,  OrpaHHYEHHas ~ CBEpPXy  rpaduKom
byuxun y=Ff(x) (f(x)>0), cneBa u cmpaBa COOTBETCTBEHHO MPSIMBIMH X=a M X=D, cHH3y -
otpe3kom [a;b] ocu OX.

Mamemamuka — Hayka O KOJMYECTBEHHBIX OTHOIIEHUSAX M MPOCTPAHCTBEHHBIX (opmax
JENCTBUTEIBHOTO MUPa

Mamemamuueckoe  oxycudanue  OUCKPEMHOU  CAYyHQUHOU  6eauqunsl X - 5T0  YUCIO,
NpUOIU3UTENILHO PaBHOE CPEAHEMY 3HAYEHHUIO CIy4yailHOW BENWYHHBI, KOTOPOE PaBHO CyMMe
IIPOM3BEICHUE BO3MOXKHBIX 3HAUEHUM CIIy4allHOM BEJIMYUHBI X HA COOTBETCTBYIOIUE UM
BEPOSATHOCTH [

w

M(x)= Z TPy

k=1

Mexanuueckuii cmuvlcii RPOU3600HOI - YTO CKOPOCTh M3MEHEHHUs JIroboro mporecca. Hampumep,

npousBoaHas mytd S=S(t) mo BpeMeHM ! €CTh MIHOBEHHAsl CKOPOCTh JBIIKECHHS MaTepHaIbHON
[ I

ToukH, T. €. V(t)=S'(t). Bropas mpou3BoHast MyTH 110 BpEMEHH — YCKOpeHue, T. .S (t)=V (t)=a(t).

He3asucumple ucnvlmanusn - 5TO UCHBITaHUS (SKCIEPUMEHTHI), B KOTOPBIX BEPOATHOCTD
MOSIBJICHUS JTFOOOT0 MCXO/a B KXKIOM UCIIBITAHUH HE 3aBUCUT OT PE3yJIbTATOB APYTUX HCTIHITAHHIA.

Heonpeoenennvti unmezpan ¢ynxuyuu f(X) - 570  COBOKYIMHOCTh BCEX MEPBOOOPA3HBIX IS

I Fx)de = Flx) + C, riue 3HAK -[ Ha3bIBAETCS WHTETPAJIOM,

byuknuu f(x). O603naueHME:
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¢ynkuus f(X) — moxpiHTerpanbHON GyHKIHEH, a f(X)dX — moxbIHTErpaTbHBIM BBIPAKEHHEM.

Oébnacme onpeoenenus @ynxkyuu Y=f(X) - 5T0 MHOXKECTBO TeX 3HAYCHHUU apryMeHTa X, MpH
KOTOPBIX (yHKIHS Y umeeT cmbicit. O6o3nauenue: D(f).

Obnacme  3nauenun  ynxkuyuu Yy=f(X) - 370  MHOXKECTBO  3HAYEHUH Y, MPUHHUMAEMBIX
byukuueit y=f(x) mwist Bcex X u3 obnmactu onpenenenus D(f), 1. e. mpu X € (). O603nauenue: E(f).

IlpasunvHoi Ha3BIBAETCS IpOOb, Y KOTOPOW MOIYJIh YACIHUTES] MEHbBIIE MOAYJS 3HAMCHATEJIS.
JpoOb, He ABISAONIAsACS MPAaBUILHON, HA3bIBACTCS HEMPABWIBHOM, U MPEACTaBISET pallioHaIbHOE
YHCII0, 10 MOAYIIO OOJIbIIIee UM PaBHOE €TMHUIIE.

Ilepsooopasznou gynkuuen ona ynxuyuu y=f(X)na npomexxyrke X HazpiBacTcs Takas QyHKIUS
F(x), eciiu B Kax 101 TOUKe X Ha MpoMexyTke X BoinosnseTcs ycnosue F'(X)=f(x).

Pagnbie 6eKmopbul - 5TO COHAIIPABJICHHBIC KOJIJIMHCAPHBIC BEKTOPBI, UMCIOILIMEC PAaBHBIC AJIMHBI.

Paouyc — eexkmoptouku M- 5T0 BEKTOpP, COEIMHSIONIMHA HA4ajio KOOPJMHAT C IPOM3BOJILHOM
toukoit M(X,y,Z) mpocTpaHcTBa.

Conanpamelmbw 6€KmMopusl - 3TO0 KOJUIMHCAPHBIC BEKTOPLI, MMCIOIIUE OAHO HAIIPABJICHUC.

Cd)epa - 9TO MHOXXECTBO TOYCK IIPOCTPAHCTBA, PABHOYAAJICHHBIX OT JAHHOM TOYKH O, Ha3bIBacMOM
LOCHTPOM, HA JaHHOC PACCTOAHUC, HA3BIBACMOC paanyCOM.

Cnoncnasn  Qynkuyusa - 310  pyaxuus,z=g(f(x)), mis  koTopoit  007acTh  3HAYCHHIA
byuxuny=Ff(X)coaepxxutcs B obmactu onpenenenus Gpyuakiuu g(y).

Couemanus - 5TO YUCIO KOMOWHAIMH, COCTOSIIMX H3K 3JIEMEHTOB, B3STHIX HM3N JJIEMEHTOB,
KOTOPBIE OTIIMYAIOTCS XOTsI ObI 0THUM 3ieMeHTOM. O003HaueHue u hopmysia IS MojcUYeTa Ynucia
COYETAHUM:

r

" Hem—B

Cﬂyuaﬁnoe coovimue - 310 CO6BITI/I€, HAaCTYIUICHUC WJIM HE HACTYIINICHUEC KOTOPOIr'0 B HEKOTOPOM
HCIIBITAHUHA 3aBUCHUT OT pAaa CﬂyqaﬁHLIX (I)aKTOpOB.

C.]'ly‘-lﬂﬁHﬂﬂ BCJIMYHUHA - OTO HNEPEMCHHasd BEIWMYMHA, KOTOpas INMPUHUMAET CBOM 3HAYCHHUA B
3aBHCUMOCTH OT UCXOA0B HUCIIBITAHHA.

Lo =.INx
Cpeonee Keaopamuueckoe OMKIOHEHUE CIYUANHOU € IUYUHDL X - DTO BETHYHNHA a(x) (x).
raeD(X) - aucniepcus ciiydaiiHOW BEJIMYHMHBI X.

Touka maxcumyma  gynkyuu z=f(X,y)- ato  Touka Po(Xo,Yo) B OKPECTHOCTH,  KOTOpOW
byukius z=f(X,y) ompenenena u s Bcex Touek P(X,y) 3TOi OKpEeCTHOCTH, OTIUYHBIX OT Py,
BhInosHsieTcst HepaBeHCTBO:f(Po)>f(P).

Touka munumyma @yuxyuuz=f(x,y) - 510 TO0uKaPy(X0,Yo0), B OKPECTHOCTH  KOTOPOW
byukuuaz=f(X,y) ompemenena wu mms  Bcex TouekP(X,y) 3TOM  OKPECTHOCTH, OTJIHUYHBIX
o1Po, BeImoONHsETCS HepaBeHCTBO:f(Po)<f(P).

Teopema - 9TO MATCMAaTUYCCKOC YTBCPKACHUC, UCTHUHHOCTHL KOTOPOI'O YCTAHABJIMBACTCA IMYTCM
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J0Ka3aTCJIbCTBA.

Teopua eepoammnocmeii - 3TO pa3lie]l MAaTEMATUKH, U3y4arOIUN 3aKOHOMEPHOCTH, KOTOPBIM
HOJUUHSAIOTCS CIydaiHble SBJIEHUS U IPOLIECCHI.

Teopema cnoxcenun eepoamuocmeil  08yxX  COObIMUIL - BEPOSITHOCTb CYMMBI  JBYX
coObITHif 4 M B paBHa cyMMe BEpOSTHOCTEH ITUX COOBITHII 0€3 BEpOSITHOCTH MPOU3BEICHUS ITHX
coowrtuit:P(A+B)=P(A)+P(B)-P(AB).

Teopema ymnodicenus eeposamuocmeil 08yx CcOObImuil - BEPOSTHOCTb IPOU3BEACHUS JIBYX
COOBITHII pOBHA NPOM3BEACHUIO OJHOTO COOBITHS Ha YCIOBHYIO BEpPOATHOCTh JPYroro,

BBIYHCIICHHYIO TP YCIOBUH, YTO EPBOE COOBITHE MTPOU3OLLIO:
P(AB)=P(A)P(B|A)=P(B)P(A|B).

@ynKyua - 3TO TPABUIO, KOTOPOE KaXJAOMYy UHUCIYX U3 HEKOTOpOro MHoxectBaD craBUT B
COOTBETCTBUE OJHO M TOJBKO OIHO YHCIO yu3 MHOxectBaE . O6osnauenue:y=f(X), raex -
HE3aBUCHMasi TEpEeMEHHas, Has3biBaeMas aprymentom;D-o0xacte ompenenenus QyHKIuu;E -
00JacTh 3HaUCHUHN PYHKIIHH.

@opmyna Horomona-Jleionuya - 510 GopMmynna Jyisi BBIYUCICHUS ONPEICICHHOT0 MHTErpaia OT
HenpepbIBHOM Ha oTpeske [a; b] dyukiuu f(X), umeromiei neproodpaznyoF(x):

-]
!f O _ paf = F@) - F@)

Dopmyna noanou eepoamuocmu -3170 GHopmyna s HAXOXKICHUS BEPOSTHOCTU COOBITHSA,
KOTOPOE MOXKET MPOM30UTH TOJBKO C OAHMM M3 N TIONMAapHO HECOBMECTHBIX coObITHIIH;, Hy,

...Hn, o0pazyromux moyiHyro rpymiy:
P(4) =3 P(H)- P(AIH)

Xopoa(rpeu. CnoBo horde — «cTpyHa», «TE€THBa»)— OTPE30K, COCAMHSIONIMI JBE TOYKU
OKPYKHOCTH.

Yucno —0OCHOBHOE TMOHITHE MaTEMAaTHKH, MCIIOJIb3yeMO€ I KOJMYECTBEHHOM XapaKTepUCTUKH,
CpaBHEHMsI, HyMepaluu OObEKTOB U MX yacTei. Uncno — abcTpakTHasi CyIIHOCTb, MCHOJIb3yeMast

JJIs1 OITMCaHWs KOJIMYECTBA.

Ienvie wucna — pacUIMpeHHe MHOKECTBA HATYPAIbHBIX unceln [W, modydaeMoe I0GaBICHHEM
« ¥ HyIIs B OTpHIATEIBHBIX Yncern Biga —T1.

Yucno e- 510 wuppanuoHambHoe uyHciao 2,718..., cmyxkamiee OCHOBaHMEM HAaTYpajIbHOTO
norapudma.

Ikempemym hyuKyuu - 3T0 JIOKAIbHBIA MAKCUMYM U JIOKAJIbHBIM MUHUMYM (YHKIIHH.

14



