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1. OBIIASA XAPAKTEPUCTHUKA

[IporpaMma BCTYNMUTENBHBIX HCHBITAHUH 1O «MaTeMaTtuke» IpenHa3Ha4YeHa s
aOuUTYypHEHTOB, TOJIYUYMBIIMX CpeAHee olmiee oOpa3oBaHME B MHOCTPAHHOM TOCYNApCTBE,
MOCTYIAIIMX B Mpeeaax 0co00il KBOTHI WM aOMTYpUEHTOB, MOCTYMAONIUX Ha 0a3e BBICIIETO
o0Opa3oBaHUs Ha MporpaMmbl OakanaBpuara. IIporpaMMa COIEpKHUT XapaKTEPUCTUKY MPOLETYPHI
NPOBEICHUSI BCTYNMUTEIBHBIX HCIBITAHUM, MPUMEPHl 3aJaHUd W OCHOBHOW IEPEYCHb TEM U
BOIIPOCOB, KOTOPBIE OyIyT MPEUI0KEHbI aOUTYpHEHTaM Ha BCTYITUTEIbHOM UCTIBITAHUH.

2. HEJIb U 3AJJAYHM BCTYIIUMTEJBHOI'O UCIIBITAHUSA

Lenpio mpoBeAeHUs] BCTYNMMTEIBHOTO HCHBITAHUS TpPU MpUeMe aOUTYpUEHTOB SIBISETCS
ONpEeNIeNICHUE YPOBHS IIOJrOTOBKM KaHAWIATOB Ha TMOCTYIUICHHWE, OOBCKTUBHOW OICHKH WX
CIOCOOHOCTH OCBOHMTH 00pa30BATEIbHYIO IPOrPaMMY BBICILIETO 0Opa30BaHMUs.

3amauamMy BCTYMUTEILHOTO MCIIBITAHUS SBIISIOTCS: IPOBEPKA 3HAHWI OCHOB MaTEMaTHKH B
pamMkax ¢enepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa CpEeIHEero oO0mero
o0pa3oBaHUs; OIICHKA YPOBHS OCBOCHHsI 0a30BOT0 Kypca MaTeMaTHKHU; OIEHKA IMOATOTOBIEHHOCTH
MOCTYIAIOIIETO K 00YYEHHUIO B BY3€.

3. CTPYKTYPA BCTYIUTEJBHBIX UCIIBITAHUI

BerynurensHoe ncnbiTaHue TPOBOAUTCA B (hOpME MUCEMEHHOTO SK3aMeHa.

BerynuTensHble HCTBITAaHUS TPOBOAUTCS B OYHOM (dopMare WiIH ¢ [OPUMEHEHHEM
JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJOTUH, YTO TMOApPa3yMeBaeT BO3MOXXHOCTh CIaydu
BCTYNMUTEIBHBIX UCIIBITAHUN 0€3 HEMOCPEICTBEHHOTO KOHTaKTa a0UTYpPHEHTA M AK3aMEHAIIMOHHON
KOMHCCHH C TIOMOIIIBIO cucTeMbl Mirapolis.

BerynutensHble HCTIBITAaHUS OPUEHTUPYIOTCS HA CTPYKTYPY M OLICHOYHYIO mIKany EnuHoro
I'ocynapctBerHoro Dx3amena (EI'D) u coctarieH Ha 0aze KoaupuKaTopa JIEMEHTOB COACPKAHUS
MaTEeMaTHYECKOTO 00Pa30BaAHMS.

BerynurenbHble UCTIBITAHUS MPOBOJATCSA B COOTBETCTBUU C YCTAHOBJICHHBIM PaclUCaHUEM
NPOBEICHUS SK3aMEHOB [0 MOCKOBCKOMY BpeMeHH. B Xxonme »5k3ameHa o0ecrednBaeTcs
UIEeHTU(DUKAINS TTYHOCTA a0UTYpUCHTA.

Aobutypuentsl, moctynatomue B CII6I'YIT qomkHs:

" 3HaTh MaTEMaTHYECKUE ONPEeNICHUS U TEOPEMBI, IPEAYCMOTPEHHBIE TPOrPAMMOIi;
" yMeTh TOYHO M C)KaTO BBIpaXaTh MAaTEeMAaTHYECKYI) MBICIh B MHCbMEHHOM H3JIOKEHUH,

UCIIOJIB3YS] COOTBETCTBYIOILYIO CUMBOJIUKY;

" VYBEpEHO BIAJACTh MAaTEMAaTHYECKMMH 3HAHUSIMH U HaBBIKAMH, MPETyCMOTPEHHBIMHU

IPOrpaMMOii, yMEeTh IPUMEHSATH X MIPU PEIICHUH 3a7a4.

BerynuTensHoe ucbITaHUE IO MaTeMaTHKE (MMMCbMEHHas: padoTa) uuTes 3 yaca. DK3aMeH
COCTOHUT U3 JIECATHU 3aTaHUM.

Jns pemieHus 3aaHuii aOUTYpUEHTHI HE MOTYT TOJb30BAThCS KAIBKYISTOpAMU H
CIIPaBOYHBIMU MaTepUaTaMH.

[Ipn mpoBeneHWUM BCTYNMHUTENBHBIX HCIBITAHWA C TPUMEHEHHWEM JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH obecreunBacTcsl UACHTU(GUKAIUS JUYHOCTH OOydJaromerocs u
KOHTPOJIb COOJIIOJICHUS YCIOBUN TIPOBEJCHUS MEPOTIPUSATHH, B paMKaX KOTOPBIX OCYIIECTBISETCS
OLICHKa pe3yibTaToB oOydeHus. BcTynuTenbHble HMCHBITAaHHUS MPOBOJSATCS B COOTBETCTBUU C
YCTaHOBJICHHBIM pACIUCAaHUEM TMPOBENCHUS HK3aMEHOB 10 MOCKOBCKOMY BpemeHu. Jlis
MPOBEJCHUS BCTYMUTENbHBIX MCIBITAHUM B COOTBETCTBMM C paclHMCAHMEM IMIpernojaBaTellb U
aOUTYpUEHT TIepeXoquT 10 cchiike B cuctemy Mirapolis. 3a cyTku u yac 10 Havana sK3aMeHa Ha e-
mail abutypuenta (3apaHee NPEIOCTABICHHBIA B MPUEMHYI0 KOMHCCHIO YHHUBEPCHTETAa IPHU
nojaye JOKYMEHTOB JJi y4acTHs B KOHKYpCE) JOJDKHO MPHUHTH MHCHMO C TPUTIIANICHHEM Ha
BeOMHAap.

Ecnmu no mavana sk3aMeHa TpUIIIANICHUE HE MPHILIO, aOUTYpUEHT JOJDKEH COOOIIUTH 00

ATOM TOCPEACTBOM TelIehOHHOM CBS3U CHEIUANINCTaM NTpUeMHON komuccuu (ten: +7(812)327-27-
28 nm +7(800)333-52-02).



[Ipu mnpoBeneHMM BCTYNUTENBHBIX HUCHBITAHUNA aOUTypHEHT 00s3aH  TMPEACTAaBUTH
JOKYMEHTBI, IMOJITBEP)KIAIONINE HIACHTH(PUKALUIO JIMYHOCTH (MIACTIOPT TpakJaHWHA I HHOU
JIOKYMEHT aHaJIOTHYHOTO CTaTyca).

[lpy  mpoBeneHMM  BCTYNUTENBHBIX  HWCIBITAHMH €  HCIOJB30BAHHEM  PECYpPCOB
BUICOKOH(EPEHIICBA3H B 0053aTEILHOM MOPSIKE BHAYAJIEC IPETIOAaBATEINb:

— MPOBOJUT MACHTH(UKAIMIO JTUYHOCTH OOYYAIOMIErocs, JJISl 4ero aOWTYpHEHT Ha3bIBacT
pa3bopuuBo Beiayx cBor PUO, neMOHCTpHUPYET PAIOM C JTUIIOM B pa3BEPHYTOM BHJIE NACIIOPT;

— IPOBOAMT OCMOTpP HMOMEIICHHUS, IS 4ero oOydaromuiics, mepeMenias BHICOKaMepy HIIH
HOYTOYK IO MEPUMETPY MOMEUICHHUS, IEMOHCTPUPYET MPET01aBaTel0 IIOMEIIEHHE, B KOTOPOM OH
HPOXOJUT aTTECTALHIO.

B Havane sx3amMeHa aOUTYpUEHT MOIy4aeT OUJIeT ¢ 3aJaHUsIMU U OJIaHK OTBeTa. B TeueHun
BCETO Meproja MPOBEICHUS dK3aMEeHa a0UTYpHUEHT 0053aH ObITh Ha CBSI3M C dK3aMEHAaTOpamH (He
npepbBaTh BHUICOKOH(EPICBA3b, HE OTKIIOYaTh Kamepy, MukpodoH). Ilocie 3aBepuieHus
9K3aMeHa aOWTYypHEHT NOJDKEH HPUKPENHThH BBITIOJHEHHBIC 3a/aHUS C PEUICHUSIMH B CHCTEMY
«Mirapolis».

OCHOBHbBIE TEMBI AJIS MOATOTOBKHU K BCTYNNHUTECJIbHOMY MCIIBITAHUIO

Pazoen Nel.Apupmemuxa, anzeopa u Hauaia aHalu3a
1. Harypansubie uymcina (N). Ilpocteie u coctaBHble uwucha. Jlemurtenb, KpaTHOE.
HaunGonpmmii o6mmii nenurtens. Hanmensinee obiiee kpaTHOE.
2. llpusnaku nenmmocty Ha 2, 3, 5, 9, 10.
3. Lensie uncna (Z). Panmmonanpabie uncia (Q). JlelcTBUS ¢ palMOHAIBHBIMUA YHUCIAMU.
CpaBHeHUE pallMOHATBLHBIX YHCE.
4. Uppammonanbusie yncna (l). eiictBurensubie uncna (R), mpeacraBieHne ux B BHJE
JECSITHYHBIX APOOEH.
5. M3oOpakenue yucen Ha MpAMONA. MoIysib AEMCTBUTEIBLHOTO YHCIIA, M0 TEOMETPUICCKUN
CMBICIT.
6. UucnoBeie BbeIpaKeHUs. PaBeHcTBa, TOXAecTBa. BpIpakeHHs ¢ TEpEMEHHBIMHU.
DopMyITBICOKPAIIEHHOTOYMHOKEHUS.
CreneHb ¢ HaTypaJIbHBIMU U PALIMOHAIBHBIMU MOKa3aTeasiMu. Apu(MeTHIeCKUINKOPEHb.
8. Monynb neHCTBUTENLHOTO YUCHIa U ero cBoicTBa. OCHOBHBIE MATEMAaTUIECKUE TEPMUHBI
U UX CUMBOJIMYECKOE 0003HauEHUE.
9. OpnHOYJIEH U MHOTOYJICH.
10. MHorowreH ¢ ogHOM iepeMeHHoi. KopeHp MHOTOUIEHA HA TPUMEPE KBAIPATHOTO
11. tpexunena (¢opmyna). Teopema Buera. PaznoxeHue KBaapaTHOTO TpexwieHa Ha
JTUHEIHbIE MHOXKUTENH. Pa3noxkeHne MHOrouwieHa Ha MHOXHUTENTU (BbIHECEHHE OOIIEro
MHOXKHTENS 32 CKOOKH, CIOCOO TPYIIUPOBKHU, UCIOIb30BaHUE (HOPMYI COKPAIIEHHOTO
ymMHOKeHHs1). [leneHue MHOTOWIeHAa Ha MHOTOWIEH. Teopema besy.
12. Onpenenenne QyHKIUU U crnocoObl ee 3amaHus. CoiictBa ¢yHkuuu. OO6macTb
oTpeJelIeHUsI, MHOXECTBO 3HaueHWi (QyHKuU. Bospacranwme, yObiBaHuWE (YHKITUI;
YETHOCTh , HEUETHOCTD; MEPHUOAMYHOCTh PyHKIMI. DYyHKIUSA, 0OpaTHAs JAHHOM.

y=kx+b

~

13. O6mrast cxema uccienoBaHusT QYHKIHUH. DIeMEHTapHble QYHKIUU (V = c,

k
= 2 n
Y :‘x‘, d X , y=ax +bX+C’ y :\/;, y=x ) u ux cBoiicTBa. MccnenoBanue
¢dbynakuwmii. [Toctpoenne rpadMKoB 37IeMEHTAPHBIX (DYHKITHIA.
14. TIpsamast 1 0OpaTHAATIPONOPIIMOHAIEHOCTH.
15. Vpasuenue. Kopau ypaBuenuii. [IoHsTHE O paBHOCUIILHBIX YPaBHEHUSX.
16. JIuneitnple ypaBHeHus. KBaapaTHble, OuKBaapaTHBIC ypaBHEHUs. Y paBHEHHS,
CBOJIAIIIAECS K KBAIPATHBIM. CniocoOnI pemieHus ypaBHEHHUH 3-i U 4-i cTeneHu u
YpaBHEHUN CBOJMMBIX K KBaJpaTHbIM. BUJIbI HppalliOHaIbHBIX YPAaBHEHUH, UX OTIUYHS U
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17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

BapHaHThl peELIEHUI. PelleHne HEpaBEHCTB, COAEPXKALIUX IEPEMEHHYIO 1107 3HAKOM
MOAYJIsl. YPaBHEHUs € ITapaMeTpamH.

HepaBenctBa u MeTonpl uX pemieHuid. PaBHOcuibHOCT HepaBeHCTB. (CBoOMCTBa
HEpaBEHCTB, OOIIMK BHJ METO/JAa MHTEPBAJIOB. MeETOJ WHTEPBAJIOB Ui PAllMOHAIBHBIX
¢bynkuuid. Anredpandeckre, UppalMoHaNIbHbIC HEPAaBEHCTBA U HEPABEHCTBA C MOJYJIEM.
CucremMbl ypaBHEHUH U METObI X peuieHus (rpaduieckuii MeTol, METO/1 TIOJICTAHOBKH,
METOJ anreOpanvyeckoro CIOKEHHUS, METOA 3aMeHbl IepeMeHHbIX). CHCTeMbl H
COBOKYITHOCTH HEpPAaBEHCTB. OTIMYMS NpPHU PEUICHUU CUCTEM YpAaBHEHUN W HEPABEHCTB.
Mertox HHTEPBANOB.

UucnoBeie mnocienoBarenbHOCTU. OrnpeneneHue W cBocTBa mnporpeccuid. OCHOBHBIE
dbopMynbl 11 apudMETHIECKO U reoMeTrpudeckoil mporpeccuit. CymMma OECKOHEUHO
yOBIBarOIIEH T€OMETPUICCKON TTPOTPECCHH.

OcHoBHBIE Tpo0IeMBbI MaTeMaTHUecKo (hopMmaru. TeKcToBbIE 3a1a4l IKOHOMHYECKOTO
conepkanus (3agauu Ha %, ciIoxkHbIE % U Ap.)

[Toka3zarenbHast pyHKLUS, €€ CBOWCTBA M rpaduk. MeToabl ympoIieHus MmoKa3aTeIbHbIX
BbIpa)K€HMI1. PelieHne noka3aTeabHbIX YPaBHEHU U HEPABEHCTB.

Jlorapudmsl: ompenenenue u cpoiicta. Jlorapudmuyeckas (yHKIUsA, ee CBOHCTBa H
rpaduxk. Meroasl  ympouieHuss — JOTapu(MHUECKHUX  BBIPAKEHUH. Pemenue
Jorapu(MUUECKUX ypaBHEHUI U HEPaBEHCTB.

I'panycHoe u panumaHHoe U3MepeHue yriaoB. OCHOBHBIE TPUTOHOMETPHUYECKUE (PYHKIUHU(

Y =SINX, y=COSX, ¥y = th’ y= Cth) u ux cpoiictBa. [IpeobpasoBanue rpapukoB

TPUTOHOMETPUUECKHUX (YHKIIHIA.

3aBUCUMOCTH MEXY TPUTOHOMETPUUECKUMHU (DYHKIMSIMUA OZHOTO aprymMeHTa. OCHOBHBIE
dbopmynsl  TpuroHomeTpun(opmysbl TIpuBeneHUS; (GOPMYIBI CIOXKEHUS; (OPMYIIBI
JIBOWHBIX M TIOJIOBUHHBIX YTJIOB)

Tpuronomerpuyeckue  TOXAECTBA U MpeoOpa3oBaHus. MeTonbl  YHOPOIICHUS
TPUTOHOMETPUYECKUX BbIpaKeHUH. IIpocreliline TPUrOHOMETPUUYECKUE YpPABHEHUS U
HEpaBEHCTBA. BUIbI TPUTOHOMETPUYECKUX YPABHEHUN U METO/Ibl UX PEIICHUM.
HenpepbIBHOCTb, MOHOTOHHOCTh W 3KCTpeMyMbl (yHKIui. OmnpeneneHue mnpenena u
npou3BogHON (ynkuu. CBoHcTBa Tpeaena, NPUMEPHl BBIUYUCICHUS TPOCTEUITUX
npenenoB. Tabmuma mnpousBoaHbIX. [IpaBunma u  TexHuka audQepeHnrpoBaHUs.
['eomeTpuyecknii CMBICT TIPOU3BOJHON. YpaBHEHHE KacaTelbHON K IpaduKy (yHKIIHH.
Boruucnenue THIOBBIX MTPOU3BOIHBIX.

Pazoen Ne 2 .I'eomempus.

1.

o

~

9.

10.
11.

[TonaTue npsMoii, dyda, OTpe3Ka, yria, IIOCKon (UTyphl, ee IUIomaai. TUIbl MIOCKUX
¢buryp, uX CBOMCTBa.

MHOroyrosiabHHK, €ro BEpLINHBI, CTOPOHBI, JUaroHaJId, CyMMa yTJIOB.

Tpeyronpauk. Bunmbl  u cBolicTBa TpeyroiabHUKOB. IlomoOue W mpu3HaKW mMOA00US
TpeyroibHUKOB. Menuana, OuccekTpuca, BbicoTa. (CBoiicTBa paBHOOEIPEHHOTO
TPEYrOJIbHUKA.

YeThIpexyroJbHUKH: MapajuieorpamMm, NpsSMOYroJbHHUK, poMO, KBaapar, Tpameuus. Mx
CBOMCTBA.

Teopema [Iudaropa. Pemenue TpeyroisHUKOB.

OkpykHOCTh M Kpyr. OCHOBHBIE TOHSTHUA U TEPMUHBL. YPaBHEHUE OKPYKHOCTH.
BrnincanHas B TpeyroJIbHUK M ONIMCaHHAsI OKOJIO TPEYTroJIbHUKA OKPYKHOCTH.
[leHTpaJIbHBIN ¥ BIMCAHHBIN YTIJIbI.

ITnomanu mMHOroyrosnbHUKOB. CBolicTBa Iuiomaneil. @opMyssl IUIOMIAAN TPEYTOJIbHUKA,
napajuiesiorpaMma, NpsiMoyrojibHHKa, poMOa, KBaapara, Tpaneuu.

JlnunHa nyru okpyxkHOocTH. Pannannas mepa yria. Inomans kpyra u miomaas CEKTopa.
[Togo6ue. [Togo6HBIE Gurypsl. OTHOIICHHUE TUIOMIAACH MOJOOHBIX UTYP.

ITonsTue BekTopa, ero KoopauHar. /leieHne oTpe3ka B JaHHOM COOTHOILIEHUH.



12. leticTBus ¢ BekTopamu. CKansipHOE IPOU3BECHUE BEKTOPOB.

13. IInockocts. [lapannensHbie U Mepecekaromuecs MIoCKocTH.  [lapamenbHOCTh PSAMOK
Y IUIOCKOCTH. YTOJI NPSAMOM € INIOCKOCTBIO. [IepnenauKyssap K mIOCKOCTH.

14. JIpyrpannsie yriabl. JIMHEWHBIA yroys AByrpaHHOTO yria. [lepneHAuKyISIpHOCTH IBYX
IJIOCKOCTEM.

15. MHororpannuku. VX BepumiuHbl, TpaHu, auaroHanu. IlpsimMas W HakjIOHHAas TPU3MBL
nupamuja. [lpaBunbHas npu3Ma u npaBuibHas nupamuaa. [lapannenenunenpl, UX BUABL.

16. ®urypsl BpaimeHus: OWIWHIP, KOHYC, chepa, map. LlenTp, nmamerp, paguyc chepsl U
mapa. [lnockocts, kacarenbHas K cdepe.

17. ®opmyiisl II0MIAIEH TOBEPXHOCTEH M 0OBEMOB TEJ BpAILCHUS.

4. TPEBOBAHUSA K OTBETAM HA BCTYIIUTEJIBHOM UCIIBITAHUHU

OTBeTbl a0UTYpHEHTA JOJDKHBI OBITH MOJHBIMU U AEMOHCTPUPOBATH HEOOXOAUMBIEC 3HAHUS
B BBIOpPAHHOM 00J1acTH 3HAHUH (HAMPABJICHHS MOJTOTOBKH, CTICIIHAIIBHOCTH).
DK3aMeHYIOIUNCS JOHKEH YMETh:

1. TIpousBonuTh apudMeTHUECKUE ACHCTBUS HAJ YUCIIaMU, 3aJaHHBIMU B BUJIE JECSTUUHBIX U
OOBIKHOBEHHBIX JIp0o0Oeii; ¢ TpeOyeMoil TOUHOCTBIO OKPYTJISATH JAHHBIC YUCIA U PE3YIbTaThI
BBIUMCJICHH; TOIb30BAThCS CIIEUATbHBIMU TAOIUIIAMU JIJIs1 POU3BOACTBA BHIYUCIICHHUIA.

2. TIpoBOauTH TOXIECTBEHHBIE MPEOOPa30BaHUS MHOTOWICHOB, JApoOel, colepiKanux
NepEeMEHHbIE, BBIPAKEHUH, COJIEpKaIlNX CTENIEHHbIE, TOKa3aTelbHbIe, JJorapupMuiIecKiue 1u
TPUTOHOMETPUYECKHE (DYHKIIHH.

3. Crpouts  rpaduKu  JUHEHHOH,  KBaApaTUYHOH,  CTENEHHOM,  IOKa3aTeIbHOM,
JOTapu(pMHUECKON U TPUTOHOMETPUUECKON (DYHKITHIA.

4. Pemath ypaBHEHHUS M1 HEPABEHCTBA MEPBOM M BTOPOM CTEIICHH, YPAaBHCHUS M HEPABEHCTBA,
IPUBOAAIIMECS K HHMM; PEIIAaTh CUCTEMbl YPaBHEHHHW W HEPABEHCTB IIEPBOM U BTOPOU
cTerneHu u npuBojsnrecs K HUM. CioJja, B YaCTHOCTH, OTHOCSITCSI TPOCTEHIIINE YpaBHEHHS
U HEpaBEHCTBa, COJAEp)KalllMe CTENCHHbIe, IOKa3aTelbHble, JorapupMUUecKue U
TPUTOHOMETpHUECKHUE QYHKIUU.

Pemate 3a1aun Ha COCTaBIEHUE YPABHEHUM U CUCTEM YPaBHEHUM.
H3o00paxarh reomerpuyeckue QUIypbl Ha YepTeKe U MIPOU3BOIUTH MpOCTeHiine
IIOCTPOEHHUS Ha TUIOCKOCTH.

7. HWcnonb3oBaTh reOMETPUUECKHUE MPECTABICHUS MPU PEUICHUH alredpandeckux 3ajad, a

METO/bI aJNreOphl U TEOMETPUU — IIPU PELICHUN Te€OMETPUUYECKHUX 3ajad.

8. IlpoBoauTh Ha MIOCKOCTH ONEpalMi HaJ BEKTOpaMH (CIIOKEHHE W BBIYMTAHHE BEKTOPOB,

YMHOXEHHE BEKTOpA Ha YUCIIO) U MT0JIb30BATHCS CBOMCTBAMH 3TUX OIEPALUH.

9. Tlomb3oBaThCs TOHSATHEM NPOW3BOJAHOW TPH HCCIAEAOBaHWUM (YHKIMA Ha BO3pacTaHUE

(yObIBaHME), HA SKCTPEMYMBI U IIPH TOCTPOECHUH IrpauKOB (PYHKLIUH.

[Ipu odopmienun paboT craeayeT MOAPOOHO H3JAraTh XOJA PEIICHHs, KOMMEHTHPYS
KaX/IbIi 3Tan ¥ MpUBOJ 0OOCHOBAHUS BHIOPAaHHBIM IpUEMaM; PEKOMEHAYETCs TaKXKe COXPaHATh
MOCIIE0BATENBHOCTD 33/1a4 B MOJyYEHHOM 33/IaHUU, TUCATh aKKypaTHO U pa300pUuuBo.

[IpaBMIIbHO BBINOJHEHHBIM CUYMTAETCA 3aJlaHUE, PEIIEHHE KOTOPOro MPUBEIEHO CO BCEMHU
HEOOXOJUMBIMU TPOMEXYTOUHBIMU BBIYUCICHUSIMH, JIOTUYECKUMH BBIBOJAAMH, TOBEIEHO 0
IPABWJIBHOTO YHCIIOBOI'O OTBETA.

OreHKa SK3aMeHAIIMOHHON paboThI 0 MaTeMaTuke mpoBoauTcs no 100-6aymibHoi mKane u
ornpezensercs Kak cymma 0ajioB 3a BHIMOJIHEHHE Ka)K0TO 3a/1aHus Ouiera.

MuHMMaNbHBIN TPOXOAHOM Oait mo matemaruke — 39.

B paboty BKiIIOU€HBI 331aHUS 110 BCEM OCHOBHBIM pasziesiaM Kypca MaTeMaTHKU: alnreopsl U
Hayal MaTeMaTH4ecKoro aHanus3a. [Ipu BBHIMONHEHUM 3alaHUi aOUTypHUEHTY HEO0OXO0IMMO
MPUBECTHU OJIHOE 0OOCHOBAHHOE PELICHHE U 3alUCaTh OTBET.

3a MOJTHOCTHIO MPABWIIbHOE PELICHHUE OJJHOTO 334aHus Ousera craButcs 10 6amios.

oo



e 3agaHue CUUTACTCSA HPAGUILHO PelteHHbIM (OLICHUBACTCS MOJHBIM KOJTUYECTBOM BBIJICIIEHHBIX
Ha 3TO 3aJlaHue 0aJIOB), €CJIM MOCTYMAIOIIMM IPUBEICHBI BCE HEOOXOAUMbIE MaTeMaTHUECKHUE,
JIOTMYECKUE W APYrHe BBIKIAJIKH, BBIBOABI M IPOMEKYTOUHBIE BBIUMCIEHHS, a TAKXKE JaH
[IPaBUJIbHBIN YHACIIOBOU OTBET.

e 3a peweHue 3anaHus chumaemca 0o 30 % 6annoe, ecnu OTCYTCTBYET OTBET WU HeE
HOJTHOCTBIO OIMCAH MPOLIECC PEIICHUs.

e Ecnu B pemieHuu 3agaHusi UMeETCs OIIMOKA HEMPUHIMIIHAAIBHOTO XapakTepa, pelIeHue He
000CHOBAHO MOJHOCTBIO WIIM HE JIOBEJICHO JI0 KOHIIA, TO 32 TaKOE 3a/laHie CHUMAETCsl He MEHee
IIOJIOBHHBI BBIJIETIEHHBIX Ha 3TO 3a/laHue OalioB.

e Ecnu 3a0anue ne evinonmneno (B peuieHUM 3aJaHUS UMEIOTCS OJHA TpyOas oImMOKa WU
HECKOJIbKO OINMOOK, TIOBJEKIIMX HEMPAaBUIbHBIM XOJX pEUIeHHs), TO TaKoe 3aJaHHe
onenuBaercsa B 0 0ayIoB.

OOure TpeGoBaHUS K BBIMOJHEHHUIO 33/1aHUI ¢ Pa3BEPHYTHIM OTBETOM: PEIICHUE JTOJIKHO

OBITh MaTEMATUYECKH IPAMOTHBIM, TIOJIHBIM; BCE BO3MOYKHBIE CITy4aH JOJKHBI ObITh PACCMOTPEHBI.

Mertoap! pemieHus, (GOpMbl €ro 3amucd ¥ (OpPMBI 3alUCH OTBETa MOTYT OBbITh pa3HbIMHU. 3a

peleHre, B KOTOPOM OOOCHOBAaHHO IOJYYEH IPaBUIIbHBIN OTBET, BBICTABIIAETCS MAaKCHMAaJIbHOE

KoJIn4ecTBO OayioB. [IpaBMIIBHBIA OTBET NMpU OTCYTCTBHHM TEKCTa pelieHus oueHuBaercs B 0

0asuIoB.

DKcnepThl IPOBEPSIOT TOJIBKO MaTeMaTUYeCKOe COJEpKAHUE MPEICTaBICHHOTO PEIICHUS,

a 0COOCHHOCTH 3aIIUCH HE YYUTHIBAIOT.

5. HEPEYEHbB BOITPOCOB BCTYIIUTEJIBHOI'O UCIIBITAHUSA

Bompockl u  3amaun  Uis  BCTYNMTEIBHOIO SK3aMEHa [0 MaTeMAaTUKE €XEroAaHo
KOPPEKTUPYIOTCS, YTBEPKAAIOTCS U HE pa3rialliatoTcs.

l[eMOHCTpaIII/IOHHBIﬁ BapuaHT OnjieTa HK3aMeHa 0 MaTeMaTHKe

Hwke  npuBeeH  JeMOHCTpPAllMOHHBI  BapuMaHT  HSK3aMEHAIIMOHHOTO  Owuiera
BCTYIIUTEIBHOTO DK3aMEHa 110 MAaTEMAaTHKE.



Cankr-IlerepOyprckuii 'yMaHuTaApHBIH YHUBEPCUTET NMPO(COI030B

YTBEPXKJIAIO: }
Pextop A.C. 3ATIECOLIKUI

«w 20 T

JK3aMeH MO AucHunInHe «MaTtemaTuka
Bapuant Ne 0.

Heoo6x00umo obazamenvno 3anucvleams peuieHue 3a0aHui..

1. B mxkone 124 yyeHuka u3ydaeT HEMELKHI S3BIK, YTO COOTBETCTBYET 25% OT umucia Bcex
yueHUKOB. CKOJIbKO YIEHUKOB YUUTCS B IIKOJIE?
Bapuantel otBeToB: 1) 444; 2) 484; 3) 496, 4) 512

2. PemuTe HEpaBEHCTBO

-5
2x <0

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

3. Pemuth ypaBHEHHE (B OTBET 3aIMCaTh MPOU3BEICHUE KOPHEH):
(3a BBITIOJIHEHUE 33]aHUs He OoJiee 5 OalyioB)

7x2—3x+2 — 1

4. Pemntb ypaBHEHUE (€Cli KOpHEH 0oJiee OTHOTO, TO B OTBET 3aIlIUCATh CYMMY KOPHEH ).

V30 —x=x

5. Pemuts 3amauy:
B A ABC £ (C=90°, AB=5, cosA=0,8. Haiixure BC.

B

/.

A

6. Pemmuth ypaBHeHUe. B 0TBeT 3amucarh KOJIMYeCTBO KOpHEH u3 mpomexytka [0; 3x]
sin®x—2sinx-cosx =0

7. Pemmute cuctemy ypaBHeHU. B oTBeT 3anucaTh CyMMy KOpHEH.
log,x—log,y =2,
2y? +Xx=5.




8. Pemutsh 3amauy:
E>xeMecsauHbll JOXO CEMbH CKJIAbIBAECTCA U3 3apIlIaThl OTLA U 3apILIaThl MAaTEpU. 3apIuiaTy

orna yBennuwin Ha 40%, a 3apmuiaty matepu — Ha 15%, B pe3ynbpTaTe 4ero CeMemHbIi 10X0.1
yBenuumicss Ha 20%. CKOIbKO IPOLIEHTOB OT CEMEIHOT0 10X0/1a COCTaBJIsIa 10 TOBBIILICHUS

3apruiata MmaTepu?

9. Pemuth 3a1auy:
O0mBem nepBoro HUIUHAPA paBeH 12 M>. Y BTOpOro HMIMHIpa BEICOTA B TPU pasa Ooblie, a

paauyc OCHOBaHUS — B JIBa pa3a MEHbIIIE, yeM y nepsoro. Haiiaure o6bemM BTOpOro
murHIpa. OTBET JaiiTe B KyOUYecKuX MeTpax.

10. Haiigute Bce 3HaUEHHS MapaMeTpa a, MpU KaKJIOM U3 KOTOPHIX YpaBHEHUE UMEET XOTs Obl

OJIUH KOPEHb.

4x—|3x—|x+ a|| =9[x -1




6. YYHEBHO-METOAUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUE

a) OcHoBHasLIMTEpPaTYypa

1.

2.

ok~

COopHUK KOHKYPCHBIX 3aj7a4 10 MaTeMaTHhKe i noctynaromux B BY 31 (¢ pemenusmn).
[Mogpen. M.1.CkanaBu. Mocksa: Onukc, 2013 r. K. 1,2.

[Mapeirun U.®. MatemaTtuka 1t noctynatomux B BY3s1 6-¢ u3zn. Mocksa: uza-so/lpoda,
2006.

SAmenko WU.B. m ap. EI'D. 4000 3amau ¢ oTBeramu 10 MaremaTuke. ba3oBblii u
npoMILHBINA YpOBHU. '3aKpbIThIi cermeHT'. Mocksa, 2017,

[Iammuua B.M. Tematnueckue TecThl ajis moarotoBku k EI'D. Poctos u//l.: ®enunkce, 2003.
Jlarmmo JI.JI. ET'D 2016. Marematuka. Okcnept B EI'D / JI. 1. Jlanmo, M. A. IlomoB. —
Mocksa, 2016

Bunenkun H.A., [lIu6acos JI.II., [lluGacoBa 3.®. 3a crpanunamMmu yueOHUKAa MaTEMaTHKH.
Apudmeruka. Anrebpa. 10-11 kiu.:Ilocobuennsyuanmxcs.- MockBa : IIpocBerienue,
2008.- 192 c.

3emisikoB A.H. Anrebpa+. PanmonanbHble W MppalMoOHalIbHbIE anreOpanyecKue 3aJauu:
yaeOHoe mocobue.- Mocksa: bunom. Jlaboparopust 3nanuit, 2006. - 319 c.

Jlokots B.B.3amaunm ¢ mapamerpamu. [Ipumenenne cBOWCTB (yHKIHMI, peoOpazoBaHUE
HepaBeHCTB.- MockBa: APKTH, 2007.- 64 c.- (Abutypuent:I'oroBumcs k EI'D).
Mopakosua AWM., T'mu3doypr B.U., JlaBpentheBa H.FO. « Maremartuka. IlonHbrit
CIpaBOYHHUK Jj1st moarotoBku K EI'9» Mocksa: ACT, 2010.

0) /lonoIHUTEILHASIJIATEPATYPA

1.

w

Hopodees I'., TToranop M. IlIkonpHbIN y4eOHHK «MareMaTuka Ijis TMOCTYHAIOIMUX B

BY3bI».7-€ u31. Mocksa:/[poda, 2005.

Hemxkua A.I'., ITunckuit A.M. cnpaBodHOe MOCOOME MO MaTEeMaTHUKE C METOJIaMU

pelieHus 3a1ad Ui noctynaromux B By3sl. Mocksa: OHUKC, 2005.

Mapau C.M., ITonynocuk I1.B.CkanaBuM.U. 3agauu ¢ pemenusamu. — Munck, 1997.

HIubacos JLII.,, HlubacoBa 3.®. 3a crpaHunamMu y4eOHHMKAa MaTEMAaTUKH.

Marematnueckuii ananu3. Teopus BepositHocTeit. 10-11 ki.: [TocoOue ans yuaruxcsi.-

Mockga: [Ipocsenienue, 2008.- 223 c.

MenbaukoB W.N., Cepreee N.H. Kak pemare 3amaun 1no MareMaTUKE Ha

BCTYNUTEIbHBIX 3Kk3aMeHax. —MockBa:13n. MI'Y, 1994.

SAmenko W.B. Amenko W.B. EI'D-2020. Maremaruka. IIpoduibHBIA ypOBEHB.

TunoBsle 3x3aMeHallMOHHBIE BapuaHThl. HarmonansHoeobpazoBanue, 2020.

Hemxkua A.T'., Iuackuit A.M. CnpaBoyHoe mocoOue M0 MaTeMaTHKE C METOJIaMU

pelieHus 3a1ad Ui noctynaromux B By3sl. Mocka: OHUKC, 2005.

3amaun MO OJJIEMEHTApHOM MaTeMaTHKe M HayalaM MaTeMaTH4YecKoro aHaju3a.
bauypun B.A.Mocksa: ®usmatiut, 2005.

3agaun ¢ napametrpamu. [opumreitn [1.U., [Tononckuit B.b., Axup M.C. Kues: PUA

"Texct"; MII "OKQO", 1992.

Humepuem-pecypcol
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http://www.edu.ru/
http://www.resolventa.ru/ (Jlemo BapuaHTHI)
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://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 (paHil. 53.B Havane 19 B. Dpani.
abscisse — u3 nar. 310 OIHA M3 JACKAPTOBBIX KOOPAWHAT TOYKH, OOBIYHO IEpBasi, 0003HaUYaeMast

OykBoit X. B coBpemernHoMm cmbiciie T. ymoTpeOsieH BriepBbie HEMEIIKUM yueHbIM [. JleliOHuIIeM
(1675).

Axcuoma (rped.cioBo axios- MEHHBIN; aXiOMa — «IIPUHITHE MOJIOKEHUSY, II0YCT», «YBAKCHUEY,
«aBToputeT»). B pyc.sa3. — ¢ [leTrpoBckux BpeMeH. DTO OCHOBHOE TIOJIOKEHHE, CaMOOYECBHIHBIN
npuHIuI. BrepBble TepMuH BcTpedaercs y Apwucrorens. Mcmonp3oBasics B KHuMrax EBknmua
«Hauana». Bompliyro ponb chirpaiu pabOThl JAPEBHETPEUECKOTO YYEHOTO ApXuMesa, KOTOPBIHA
chopMyIUpOBall aKCHOMBI, OTHOCSIINECS K U3MEPEHUIO BeTUYHMH. BKiIaq B aKCHOMAaTUKY BHECIIH
Jlo6aueBckuit, Ilam, Ileano. Jlormuecku Oe3ympeyHbI CIUCOK aKCMOM T€OMETPHH OBLI yKa3aH
HEMELKUM MaTeMaThukoM [ uiasbeprom Ha pybexe 19 u 20 BB.

Anoghema (rped.ciioBo apothema,apo — «ot», «u3»; thema — «IpuIIoKEeHHOE», «ITOCTABICHHOEY).
1.B mpaBWIBHOM MHOTOYTOJIBHHKE armodemMa — OTpPe30K MEpIeHIUKYIIpa, OMYIIEHHOTO W3 €ro
[IEHTpa Ha 00y10 u3 ero CTOPOH, a TaKKe ero JUTAHA.
2.B  mpaBunpHOW mupammae amnodpema —  BbIcOTa JII0OOW ero  OOKOBOWM  TpaHH.
3.B npaBuibHO# yceueHHOM mupaMue arnodema — BbIcoTa 110001 ee O0KOBOM TpaHu.

Amnmunkara (s1ar.ciioBo applicata — «pusoxenHas»). 910 olHA U3 ACKAPTOBBIX KOOPAUHAT TOUKH
B IIPOCTPAHCTBE, OOBIYHO TPEThs, 0003HaYaeMasi OykBoit Z.

Buccekmpuca (nar.cimoBa bis — «aBaxkael» U SECtriX —«cekymasn»). 3aumctB. B 19 B. u3 ¢pani.
s3.r71e bisSectrice — BOCXOAMT K JIaT. CIIOBOCOYETAHHIO. DTO MpsiMasi, IPOXOSIIas Yepe3 BEPIIHHY
yria U JeNsiasi ero mormoyiaM.

Bexmop (n1at.coBo VECIOr — «HECYIIHii», «HOCUTEIbY»). DTO HAIMPaBICHHBIA OTPE30K MPSAMOH, Y
KOTOpPOM OAMH KOHEIl Ha3bIBAIOT HA4yaJOM BEKTOpPA, JAPYroil KOHEI — KOHIIOM BEKTOpa. DTOT
TEPMUH BBEJI UpIaHACKui yueHblil Y. amunbToH (1845).

Bepmuxanvusie yenwt (nat.ciaosa verticalis — «BepmuHHBINY). DTO mapbl yriioB ¢ OOMICH
BEPIIMHOM, oOpa3yeMble MpH TEPEeCeYCHHH ABYX MPSAMBIX TaK, YTO CTOPOHBI OJHOTO yTia
SIBJISIIOTCS POOKEHUEM CTOPOH JIPYTOTO.

Bepoamunocmp - yncnoBass XapakTEpUCTHKA CTEIIEHU BO3MOXXHOCTU MOSIBJIICHHUS OIPEICICHHOTO
COOBITHSI B T€X WU UHBIX OINpPEAEICHHBIX, MOTYIINX MMOBTOPATHCS HEOTPAHMUYEHHOE YHCIIO pa3
YCIHOBUSIX.

T'excasop (rpeu.cnoBa Qgeks — «mectb» u edra — «rpadb»). DT0 mIecTUrpaHHUK. ITOT T.
MPUIIUCHIBAIOT  JpeBHErpedeckoMy  yueHomy Ilammy — Anekcannmpuiickomy (3 BeK).
I'eometpus (rped.cnoBa geo — «3emisi» u Metreo — «u3mepsro»). p.-pyc. 3aUMCTB. U3 Tped.s3.
YacTe MaTeMaTUKH, U3ydarolasi MpOCTPAaHCTBEHHbIE OTHOIIEHUS U (opMbl. T. mosiBUIICS B 5 Beke
1o H.3. B Erunre, BaBuioHe.

Teomempuueckuii  cmvici  OnpedeleHHOZ0 UHmMeZpana -  ONPEACICHHBIA  WHTErpal  OT
byukuuu f(x) mo otpesky [a; b] paBen mromaan KPUBOJIMHEHHON TpANICIIHN

Teomempuueckuit cmovict npouseodnoi - ecnv GyHkiws y = f(x) uMeeT NpOU3BOAHYIO B TOUKE X,

TOrJa CYIIECTBYET KacarenbHas K rpaduky dstod QyHkumm B TOouke Mo(Xo;)0), ypaBHEHUE
KoTOpoit Y — yo =F (x0) (x—x0), e f/(xo) = tgo , Iie o- yron HAKIOHa STOH KACATEIBHOMN K OCH OX.
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T'unepéona (rpeu.cioBo hyperballo — «poxoxy uepes uro-aubo»). 3aumctB. B 18 B. U3 JaT.s3.
DTO He3aMKHyTash KpuBash M3 JBYX HEOTPAHHUYEHHO MPOCTHPAMONIMXCS BeTBei. TepMHUHBBEN
JpEBHETpEUECKU yueHbl Annononuil [lepMckuid.

T'unomeny3a (rped.ciioBogyipotenusa — «cTsruBaroiiasy»). 3aMcTB. U3 JaT.s3. B 18 B., B KOTOpOM
hypotenusa — ot rped. cropoHa IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, JeXkKalas MPOTUB MPSIMOT0 yIJia.
JpeBHerpeueckuil yueHblii EBkiua (3 Bek M0 H.3.) BMECTO ITOrO0 TEPMHHA MHUCANl, «CTOPOHA,
KOTOpPAasi CTATUBAET MPSIMOM yroin».

I'padyc (nat.ciioBo gradus — «amar», «CTyIeHb»). EnHWIIA W3MEpeHUs IUIOCKOrO yriia, paBHas
1/90 wactu mpsimoro yria. M3mepeHue yrioB B Tpajaycax HOABUIOCH Oosiee 3 jeT Hazag B
BaBunone. O003HaueHus, HalOMUHAIOIINE COBPEMEHHBIE, HUCIOIb30BAIUCH JPEBHEIPEUECKUMU
ydeHbIM [ITonemeem.

I'pagux (rpeu.cnoBo graphikos- «uauepranssbiii»). ['paduk QyHKIMM — KpHBas Ha IUIOCKOCTH,
n3o0pakaemasi 3aBUCUMOCTh ()YHKIIUH OT apTyMEHTA.

Juazonans (rpey.ciaoso dia — «aepe3» u goNiUM — «yroi»). IT0 OTPE30K MPAMOU, COCTUHSFOIINI
JIBE BEPIIMHBI MHOTOYTOJbHHKA, HE JICKAIlMe Ha OJHOH cTopoHe. TepMHH BCTpedaeTrcs y
IpeBHEerpeueckoro yueHoro EBknuaa (3 Bek 10 H.3.).

Juamemp (rped.cnoBo diametros — «ImomepeyHuK», «HACKBO3bY», «HU3MEPSIOMUi» U cioBo dia —
«MEXIY», «CKBO3b»). TEpMHH «IeleHHE» B PYCCKOM SI3BIKE BIIEPBBIC BCTpPEUAIOTCA Y
JI.d.Maruuuxui.

Jugppepenyuan (nar.cnoso differento- «pasHocTb»).OTO Ii1aBHas YacTh NpUpAICHHS (QYHKIIHH,
paBHast IPOM3BEACHUIO IPOM3BOTHOM byuknuu y= f(x) na pUpaIcHue
aprymenta Ax: dy=f'(x)*Ax. Tak  xak Ax=dx, Tody=f'(X)*AX —  mpoM3BenCHHE  IPOM3BOIHOIM
byukuuu y  =f(x) Ha muddepennman aprymenta dX. DTO OAHO U3 OCHOBHBIX ITOHATHI
MaTeMaTHYECKOro aHalu3a. ITOT TEPMUH BCTpedaeTcs y Hemeukoro y4yenoro I'. Jleitouuma B 1675
r. (omybnmukoBaHo B 1684r.).

/Jekapmoea npamoyzonvnaa cucmema KoOpouHam 6 RNPOCMPAHCHMGE - STO TPU B3aWMHO
nepreHauKysipHbie npsimbie: Ocst abcrmcc (ox), ock opauHar (0y) 1 ock anmuiukar (0Z) U Ha4aIo
koopauHaT (0). [TmockocTr, nmpoxozsue yepe3 OCH KOOPJMHAT, HA3bIBAIOTCS KOOPAWHATHBIMHU.
OHU JensT MPOCTPAHCTBO HA 8 00JIACTEH — OKTAHTOB.

Jlocmosepnoe coovimue - 3T0 COOBITHE, KOTOPOE€ B pE3yiabTaTe HCHBITAHUS O00s3aTENBHO
npoucxoauT. O6o3HaueHue: Q2.

3namenamens - 4UCI0, IOKA3BIBAIOLIEE PA3MEPBI JA0JIEH €IMHUILIBI, U3 KOTOPBIX COCTaBJIEHA IPO0b.
BrniepBbie BcTpeuaercst y BU3aHTHiicKkoro yueHoro Makcuma Ilnanyna (konen 13 Beka).

Humezpan (nar.cinoBo INtegro — «BOCCTaHABIMBATBH» WM INtEger — «uenblii»). 3auMCTB. BO
BTOpOH monoBuHE 18 B. M3 (pani. s3.Ha Oasze jaar. integralis — «uenblity, «moaHbIY. OgHO U3
OCHOBHBIX TOHSATHI MaTeMaTHYECKOro aHalu3a, BO3HHUKIIEE B CBS3U MOTPEOHOCTHIO H3MEPSATH
wioniaad, OO0bEeMbl, OTHICKMBATh (YHKIUU IO HX MPOU3BOAHBIM. OOBIYHO 3TH KOHIIEMLUU
uHTerpana cBs3biBaloT ¢ Hpiotonom u JleiOnunem. BrepBbie 3T0 clloBO ymoTpeOHs B medatu
mBer;. Yaenstit 3. beprymm (1690 r.). 3Hak [ - cruimsoBanHas GykBa S OT JiaT.citoBa SUMMa —
«cymmay. Briepsoie nosiBusics y I'. B. Jleitoauna.

Hnmepean (nar.cnoso  intervallum - «opomexyTox», «paccTostHue»).  MHOXKECTBO
JeHCTBUTENBHBIX YUCEI, YIOBICTBOPSIOIICE HEPABEHCTRY.
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Hppauuonanvnoe uucno (t. cnoso irrationalis — «uepasymusiii»). Uwuciao, He SBISIOIMIEECS
paumoHaneHbIM. TepmuH BBen Hemenk. yueHsli M.IHtudens (1544). Crporas Teopus
HppAlMOHATLHBIX YKceN ObLTa MOCTPOeHA BO 2-01 MoioBHHE 19 Beka.

Hcnvimanue(SKCIEPUMEHT) - OCYIIIECTBIICHUE OTIPEACIICHHOTO KOMIUIEKCa YCIOBUH.
Hcxo0 - pe3ynbTar ucnblTaHus (COObITHE).

Komounamopuxa - nar.cnosocombinare — «coenuusaThy». Pasmen MaTeMaTHKH, B KOTOPOM
U3YYAIOTCSl PAa3IMYHbIC COCTUHEHUS M PAa3MEIICHUS, CBS3aHHBIC C IMOJCYETOM KOMOWHAIHMA W3
3JIEMEHTOB JAHHOI'O KOHEYHOr0 MHOKECTBA.

Knaccuueckan  eepoamnocms  coovimus A ->10 otHOomenue umcia N(A) aneMeHTapHBIX
UCXOJIOB, OJIarONpPUATCTBYIOMIMX COOBITHIO 4, K oOmeMy unciay N BceXx paBHOBO3MOXKHBIX
9JIEMEHTApHBIX UCXOJI0B HCITBITAHHUS.

Konnuneapuwvie 6ekmopwt - 3T0 BEKTOPHI, JIeXkKaIIMe Ha OJHOM MPSAMON WM Ha MapauIeIbHBIX

.
.
npsaMbIx. O603HaueHHE: d||b.

Komnﬂauapuble 6€KmMOpbl - 3TO BCKTOPHI, JCKAIIHUC B O,I[HOﬁ IJIOCKOCTH HWJIM B MapajlJICJIbHBIX
IIJIOCKOCTAX.

Komnnekcnoe uucnoZ-3>to ynopsiioueHHas Iapa JIEHCTBHTEIbHBIX uucel (X;y), mepBoe wu3
KOTOPBIX X Ha3bIBA€TCS JICMCTBUTEIBHOM YacThl0, a BTOPOE YHCIOY— MHUMOW 4YacThIO.
O6o3nauaercs: z=x+1y. CumBoII | Ha3bpIBaeTCsI MHMMOM enunuiieii. O0o3nauenne:Xx=Rez; y=Imz.

Kpueonuneiinaa  mpaneyusa - 310  (durypa,  OrpaHMueHHas  CBepXy  IpaduKoMm
dbyukuuu y=f(x) (f(x)>0), cneBa u cmpaBa COOTBETCTBEHHO MPSAMBIMHU X=a ¥ X=b, CHH3Yy -—
orpe3kom [a;b] ocu OX.

Mamemamuka — Hayka O KOJMYECTBEHHBIX OTHOIICHUSX U TPOCTPAHCTBEHHBIX (opmax
JIEUCTBUTEILHOTO MUpa

Mamemamuueckoe  oxcuoanue  OUCKPEMHOW  CAYYAUHOU  6eaUUUHBbL X - ’TO  YHUCIIO,
NpUOIM3UTENEHO PaBHOE CPEAHEMY 3HAUEHHUIO CIy4allHOW BEIMYMHBI, KOTOPOE PaBHO CyMMeE
MPOU3BEJICHUE BO3MOXXHBIX 3HAQUYEHUW CIIy4YalHOW BEIWYMHBI Xk HA COOTBETCTBYIOLIME UM
BEPOSITHOCTH P!

M(x)= i Ty Py,
k=1 .

Mexanuueckuil cMblcl RPOU3BOOHOU - STO CKOPOCTh U3MEHEHUs JTr00oro mpoimecca. Hampumep,

npousBoaHas mytu S=S() mo BpemeHu t ecTh MTHOBEHHAsh CKOPOCTh JBH)KCHHS MaTepHaIbHOM
—al ey —\ /4y —

ToukH, T. €. V(t)=S'(t). Bropas npousBojHas myTH 1Mo BpeMeHH — yCKopenue, T. €.S (t)=V (t)=a(t).

He3asucumple ucnvlmanus - 3TO UCHBITaHUS (SKCIIEPUMEHTBI), B KOTOPBIX BEPOSITHOCTh
HOSBJICHUSI TFOOOT0 UCXO/A B KaX/1I0M UCIBITAHUH HE 3aBUCHUT OT PE3YJIbTATOB APYTHX UCHBITAHUH.

Heonpeoenennvtit unmezpan ynxyuu f(X) - 570  COBOKYIMHOCTh BCEX MEPBOOOPA3HBIX IS

I Flx)de = F(x)+ C, rae 3HAK -[ Ha3bIBaeTCs WHTETPAIIOM,

dynkun f(x). Odo3HaueHue:
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dynkums f(X) — moabiHTErpanbHOM GyHKIMEH, a f(X)dX — moapIHTErpabHBIM BRIPAKEHHEM.

Oébnacme onpeoenenus Qynxkyuu y=f(X) - 5T0 MHOXKECTBO TEX 3HAYCHHWN apryMeHTa X, MpHU
KOTOPBIX (yHKIHS Y umeeT cmbicit. O6o3nauenue: D(f).

Obnacme  3navenun  ynxyuu y=f(X) - 370  MHOXKECTBO  3HAYEHHUH Y, MPUHUMAEMBIX
dbynkuueit y=f(x) mwist Bcex X u3 odmactu onpenenenus D(f), T. e. mpu X € (f). O603nauenue: E(f).

IlpasunvHoi Ha3BIBAaETCS IpOOb, Y KOTOPOW MOAY/IHh YUCIHUTENST MEHbIIE MOAYJS 3HaAMEHATes.
HpoOb, HE ABISIONIASACS MPABUIHLHOM, HA3BIBACTCS HEMPABWIIBHON, M MPEACTABIISIET PAIlMOHAIBHOE
4ucio, 1o MoayJro 6OJ'II>H_IGG HJIM paBHOC CAUHMUIIC.

Ilepsooopasznon ynxuyueini ons ynxkyuu y=f(X)na npomexyrke X Ha3biBaeTcsl Takas (QyHKIHS
F(X), ecu B KaX10# TOUKe X Ha IPOMEKyTKe X Boinojasiercs yenosue F'(X)=f(x).

Pagnbie 6€Kmopul - 5T0 COHANIPABJICHHBIC KOJITIMHECAPHBIC BEKTOPHI, UMCIOIIME PABHBIC JJIMHBI.

Paouyc — eexmoptouxku M- 3T0 BEKTOp, COCIUHSIONIMN Hadyajgo KOOPJAWHAT C MPOU3BOJIBHOU
toukoit M(X,y,z) mpocTpaHcTBa.

Couanpasﬂeuume 6€KmMopbl - 5TO KOJINIMHCAPHBIC BEKTOPLI, UMCIOIINUE OJJHO HAIIpaBJICHUC.

Cepepa - 5T0O MHOKECTBO TOUYEK MPOCTPAHCTBA, PABHOYJAJIEHHBIX OT JaHHON TOUYKU (), HA3bIBAEMOI
LEHTPOM, Ha JAaHHOE PAaCCTOSIHUE, HA3bIBAEMOE PAJNYCOM.

Cnoxncnasn  ynkyus - 310  yaxusa,z=g(f(x)), ms  xoTopoit  00jacTh  3HAYCHUIA
byukuuny=f(X)comepkutcs B o6mactu onpeaencHust Gyaxiuu g(y).

Couemanus - >TO YHACIO KOMOHMHAIMN, COCTOAIMX H3K DJIEMEHTOB, B3ATBHIX HM3N DJIEMEHTOB,
KOTOpbIE OTJIIMYAIOTCS XOTs Obl OAHUM 31eMeHTOM. O603HaueHue 1 popmya s oJcueTa Yucia
COUYETaHHUH:

i

SR TT Yy

Cnyuaitnoe codvimue - 370 COOBITHE, HACTYIUIEHUE WUJIM HE HACTYIUICHHE KOTOPOTO B HEKOTOPOM
UCTIBITAHUU 3aBUCHT OT PsJia CIy4alHbIX (haKTOPOB.

C.]Iyqal“maﬂ BECJIHYHUHA - OTO INEPEMEHHAd BCIWMYMHA, KOTOpas MNPUHUMACET CBOU 3HAUCHUA B
3aBUCHUMOCTH OT MCXOJ0B UCIIBITAHUA.

Lo = . Ix
Cpeonee Keadpamuueckoe OMKIOHEHUE CIYYAUHON GETUYUHBL X - OTO BEIIUYHHA a(x) ).
raeD(X) - aucrepcus cirydaiiHOW BEJIMYMHEI X.

Touka maxcumyma  @ynkuyuu z=f(X,y)- sto  Touka Po(Xo,Yo) B OKPECTHOCTH, KOTOPOM
¢bynkuus z=f(X,y) ompeneneHa u aias BceXx Touek P(X,y) 3Toi OKPECTHOCTH, OTIMYHBIX OT P,
BhInostHsieTcst HepaBeHcTBO:f(Po)>f(P).

Touka munumyma  @yuxyuuz=f(x,y) - o510 T0uKaPy(X0,Yo0), B OKPECTHOCTH  KOTOPOW
byukuuaz=f(X,y) ompenmenena wu jaas  Bcex TO4YekP(X,y) 3TOH  OKpPECTHOCTH, OTJIHYHBIX
o1Py, BeImonHseTcs HepaBeHCTBO:f(Po)<f(P).

Teopema - 5TO MaTeMaTUYECKOE YTBEPXKACHHE, UCTUHHOCTh KOTOPOTO YCTAHABIMBACTCS IMyTEM
13



J0Ka3aTCJIbCTBA.

Teopus eepoamuocmeii - 3TO pa3le]l MaTEMaTHUKH, HU3y4arOlIMi 3aKOHOMEPHOCTH, KOTOPBIM
HOJYUHSIOTCS CIIydaiHble SIBJICHUS U MPOLIECCHI.

Teopema cnoxcenua eepoamunocmeil  06yxX  COObIMUIL - BEPOSITHOCTH CYMMBI  JIBYX
coObITHIT 4 M B paBHA CyMMe BEpPOATHOCTEH 3TUX COOBITHI 0€3 BEpOSATHOCTH NMPOU3BEICHHS ITHX

co6rruii:P(A+B)=P(A)+P(B)-P(AB).

Teopema ymHodceHus eepoamuocmenl 08yx coOvlmuill - BEPOSTHOCTb IPOU3BEICHUS JIBYX
COOBITHII pOBHA MPOM3BEACHUIO OJHOIO COOBITUS Ha YCIOBHYIO BEpPOSITHOCTb JIPYroro,

BBIUMCJICHHYIO [P YCJIIOBUHU, YTO MEPBOE COOBITUE MPOU3OIILIO:
P(AB)=P(A)P(B|A)=P(B)P(A|B).

@yHuKyusa - 3TO TPABWIO, KOTOPOE KAKIAOMY YHCIYX M3 HEKOTOPOro MHOKecTBaD CTaBUT B
COOTBETCTBHE OJHO M TOJBKO OJHO dYHCI0 yu3 MHOXxecTtBaE . O6osnauenme:y=f(X), raex -
HEe3aBUCHMas TEpEeMEHHas, Ha3blBaeMas aprymeHtom;D-obnacte ompenenenust ¢GyHkuuu;E -
00J1acTh 3HAYCHHUH (PYHKITUH.

@opmyna Hotomona-Jleionuya - 7o Gopmyna Ui BEIYUCICHUS ONPEACICHHOTO0 MHTErpaja OT
HenpepbIBHOM Ha oTpeske [a; b] dynkiuu f(X), umeromeit mepeoodpasuyroF(X):

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

@opmyna nonnoii eepoamuocmu -310 (popmyna IS HAXOXKICHUS BEPOSTHOCTU COOBITHSA,
KOTOPO€ MOXET MPOW30MTH TOJBKO C OJHMM M3 N IOMapHO HECOBMECTHBIX cOoObITHIIHi, Ha,
...Hpn, oOpa3yromux nogHyro rpymnmy:

P(A) =3 P(H)-P(AIH)

Xopoa(rpeu. CrmoBo horde — «cTpyHa», «TETHBa»)— OTPE30K, COCAMHSIONIMN JBE TOYKH
OKPY>XHOCTH.

Yucno —OCHOBHOE TIOHSATHE MAaTCMaTUuKH, HCIOJIB3YyECMOC IJid KOJINYECTBEHHOMU XapaKTCPUCTHUKHU,
CpaBHEHMs, HyMepalui 00EKTOB U UX dYacTeil. Unciio — abcTpakTHasi CYIIHOCTh, HCIOJIb3yeMast

JJIA OIIMCaHUs KOJIUYCCTBA.

I[envie uwucna — pacuimpeHne MHOXKECTBA HATYpanbHbIX wncen [, monyuaemoe 06aBIeHHEM
x [N Hys v oTpuIaTensHBIX uncen Buga — 7.

Yucno e- 5T0 wuWppanMoHambHOE uYuciao 2,718..., caykamiee OCHOBaHMEM HATypPalbHOTO
Jorapudma.

Ixecmpemym pynKyuu - 370 JOKAIHHBII MAKCUMYM U JIOKAJIbHBIA MUHUMYM (DYHKITHH.
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