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1. OBIIASA XAPAKTEPUCTHUKA

IIporpaMmMa BCTYNUTENIBbHBIX HCHOBITAHUA 10 «Maremaruke» IpeAHa3HAYeHa Ui
a0UTYypUEHTOB, TMOJYYUBIIUX CcpeaHee oOmee o0pa3oBaHWE B HWHOCTPAHHOM TOCYIapCTBE,
NOCTYMAIONIMX B Mpeaenax 0coO00i KBOTHI MM aOUTYpPHEHTOB, MOCTYHAIOIIUX Ha 0a3e BBICIIErO
oOpaszoBaHusi Ha TporpamMmbl OakamaBpuara (ouHas ¢opma oOydenwms). [IporpamMmma comepKuT
XapaKTEPUCTUKY MPOIENyphl MPOBEACHUS BCTYMUTENBHBIX MCIBITAHUM, MTPUMEPHI 3aJaHUN H
OCHOBHOM IIepe4eHb TEM M BOIPOCOB, KOTOpbIE OYAYT NpEIJIOKEHbl aOUTypUEHTaM Ha
BCTYIUTEILHOM UCTIBITAHUU.

2. HEJIb U 3AJAYHM BCTYIIUTEJBHOI'O UCIIBITAHUSA

[lenpr0 TIpOBENEHMSI BCTYMUTEIHFHOTO HWCIBITAHUS TIPU TpUEME aOUTYPUCHTOB SBIISETCS
OMPCACIICHUC YPOBHA IOATOTOBKHM KaHAWAATOB Ha IMOCTYIJICHUC, OGBGKTHBHOﬁ OLOCHKNU HX
CITOCOOHOCTH OCBOMTH 00Pa30BaTEIIbHYIO IIPOTrPaMMy BBICIIETO 00pa30BaHUsI.

3az[aanI/I BCTYIIUTCIBHOI'O UCTIBITAHUS SABJISFOTCA: IIPOBCPKA 3HAaHUH OCHOB MaTE€MaTHUKU B
pamMkax ¢enepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEeIHEro oO0mero
o0pa3oBaHUs; OIICHKA YPOBHS OCBOCHHs 0a30BOT0 Kypca MaTeMaTHKHU; OLIEHKA MOATOTOBICHHOCTH
MOCTYIAIOIIETO K 00YYEHHUIO B BY3€.

3. CTPYKTYPA BCTYIIUTEJIBbHBIX UCIIBITAHUM

BerynutensHoe HCTIBITaHHE IPOBOIUTCS B JOpME MUCHEMEHHOTO dK3aMEeHa.

DK3aMEH MOXET MPOBOJIUTHCS B OYHOM U TUCTAHIIMOHHOM (hopMmare.

Jlyist mocTynaronmx Ha OF/DKETHBIC MECTa SK3aMEH MPOBOIUTCS B OYHOM (hopmare.

Jist mocTymaromux Ha IUIATHBIE MECTa SK3aMEH MOXKET MPOBOJUTHCS KaK B OYHOM, TaK U B
TUCTAaHIIMOHHOM (hopmare.

BerynuTenbHBI 9K3aMEH OPHUEHTHUPYETCS Ha CTPYKTYPY M OLEHOYHYIO mikaiy EmuHOTO
TlNocynapcrBennoro Dx3amena (EI'D) u cocraBieH Ha 6a3e KoauduKaTopa 3JIEMEHTOB COJEPKAHUS
MaTeMaTHYeCKOro 00pa3oBaHusl.

BerynuTenbHble UCTIBITAHUS TPOBOAATCS B COOTBETCTBUU C YCTAHOBJICHHBIM PACITHCAHHEM
NPOBEICHUSI SK3aMEHOB 110 MOCKOBCKOMY BpeMEHH. B Xxome »5k3amMeHa o0ecrednBaeTcs
uACHTU(DHUKAIIS TNIHOCTH aOUTYypUEHTA.

B ngucranumoHHoMm (¢QopmaTe SK3aMEH TIPOBOAMTCS B pexXHMe BeOMHapa C
ucnons3oBanuem cucremsl Mirapolis Virtual Room. B navane sk3ameHa SK3aMeHATOp MPOBOJIUT
HAEHTH(PUKAIUIO JUYHOCTH oOydaromerocs (s 3TOro aOMTYypHUEHT Ha3bIBaeT paz00pUHUBO
BCJIYX CBOIO (DaMUIINIO, HMSI M OTYECTBO U JIEMOHCTPUPYET MACHIOPT B Pa3BEPHYTOM BHUJIE PSIOM C
autom). Kpome Toro, 3Kk3aMeHYIOIMIUHCS JOIDKEH ¢ TIOMOIIIBIO BUACOKAMEPhI MPOJAEMOHCTPHPOBATH
MPEToAaBaTeNlio MOMEIICHHE B KOTOPOM MPOXOIUT dK3aMeH (YTOOBI IOKa3aTh OTCYTCTBHE
MOCTOPOHHUX JIMIT). DK3aMEHYIOIIMECS BO BCe BpeMsi IK3aMeHa JIOJDKHBI HAaXOIUTHCS MO
HaOJroieHueM paboraromieii Web-kamepsl. OTBeTBI cjlelyeT NMUCATh PYYKOH Ha TETPaJTHBIX
JUCTaX B KIETKY (JOIyCKaeTcsi MCIOJIb30BaTh Oemyto Oymary ¢opmara A4). Bce muctel c
OTBETAaMHM HY)KHO MPOHYMEPOBaTh M MOJNMUCATh KaXIblid JHCT. [10 OKOHUAHWM SK3aMeHa 3TH
JUCTBI ¢ oOTBeTamm cJjeayer cdororpadgupoBaTh WIM OTCKaHUpPOBaTh. MDalibl ¢
3JIEKTPOHHBIMH KONHSIMH OTBETOB 3K3aMeHYKIIHMecs: 3arpy:kalt B cucremy Mirapolis
Virtual Room.

Aobutypuentsl, noctynatomue B CII6I'YIT qomkHs:

"  3HATh MAaTEMaTHUYECKUE OMPEICIICHHS U TEOPEMBI, IPEIYCMOTPEHHBIC TIPOTPAMMOIA;
"  yMETh TOYHO W CXKATO BBIPAXKATh MATEMATHUECKYIO MBICIb B MHUCHBMEHHOM H3JIOKCHHH,

UCTIONIB3Ysl COOTBETCTBYIOIILYIO CHMBOJIUKY;

"  YBEPEHO BJAJNETh MATCMAaTHYCCKUMHU 3HAHUSAMH U HAaBBIKAMH, IMPEIYCMOTPECHHBIMU

POTPaMMO¥, YMETh IPUMEHSATh UX TIPU PEIICHUH 3a/1a4.
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BerynurenbHOe MCNbITAHHE MO MaTeMaTHKe (MMCbMeHHasi padora) ajaumres 3 4yaca.
DK3aMEeH COCTOUT U3 IECATH 3aJaHUi.

Jnst pemieHust 3agaHuid  aOUTYpPUEHTHl HE MOTYT TIOJb30BATbCS KAJIBKYIATOpAMH U
CIIPaBOYHBIMU MaTepUaTaMH.

Ilocne 3aBepuieHusT MNPOXOXKIACHUS BCTYNUTEIbHBIX HCIBITAHUN MPeNnojaBaTelb
BBICTaBJIfAET 0AJLJIBI 00YUaIOIUXCS B BEIOMOCTb.

ITocae BBICTAaBJICHUA PE3YyJIbTAaTOB BCTYIUTCIIbHBIX UCHBITAaHUHU B BEAOMOCTB,
npenojaBaTeslb YBEJOMIISIET MPUEMHYI0 KOMUCCHUIO IO TeleOoHY WIM MO 3JIEKTPOHHOH ModuTe O
HEOOXO/IMMOCTH €€ PErHCTPaLUU.

OCHOBHBIE TE€MbI AJIA MOATOTOBKH K BCTYNMMUTEC/JIbHOMY UCIIBITAHUIO

Paszoen Nol. Apugpmemura, anzedopa u nauaia ananiuza

1. Harypansasie uncna (N). IIpocTeie u coctaBubie yncna. [eaurens, kpatHoe. Hanbompimmit
obmwmii nenurens. HauMeHnkiee ooiiee KpaTHoe.

2. Ilpu3naku nenmuMocTu Ha 2, 3, 5, 9, 10.

3. ensie ymucna (Z). Pammonaneabie ywcna (Q). JeicTBus ¢ panuOHAIBHBIMH YHCIAMH.
CpaBHeHHE pallMOHATILHBIX YHCE.

4. Uppammonansabie uucna (). JeiicrBurensHbie uncna (R), mpeacraBneHue ux B BUIC
JECATUYHBIX TPOOEH.

5. M3o6paxkenue uucen Ha npsMoil. Moayiab IEHCTBUTEIBHOTO YHCIIA, €r0 TeOMETPUYECKHIMA
CMBICII.

6. YnucnoBsle BeIpakeHHs. PaBeHcTBa, TokaecTBa. Boipaxkenus ¢ nepeMeHHbIMH. DOpMyITbI
COKPAIIEHHOT'O0 YMHOXECHHUSI.

7. CreneHb ¢ HATYpaIbHBIMH U PAllMOHAIBHBIMU MOKa3aTeIsIMA. Apu(METHUECKUI KOPEHb.

8. Moy AeHCTBUTEIBLHOTO YuCia U ero cBoiicTBa. OCHOBHBIC MaTeMaTHYECKUE TEPMUHBI U
UX CUMBOJIMUECKOE 0003HAUCHHE.

9. OnHOWIEH 1 MHOTOYJIEH.

10. MuorousneH ¢ ogHoi nepeMeHHoi. KopeHb MHOTOWIEHA Ha TpUMEpE KBaAPATHOTO

11. tpexunena (dopmyna). Teopema Bwuera. PasznoxxkeHue KBagpaTHOro TpexwieHa Ha
TUHEIHBIE MHOXKUTENH. Pa3iokeHne MHOTOUYIeHa Ha MHOXHTENTU (BBIHECEHHE OOIIEro
MHOXUTENS 32 CKOOKH, CIOCO0 TPYNIMUPOBKH, WCIOJIB30BaHUE (OPMYIT COKPAIICHHOTO
yMHOeHHUs1). JleneHne MHOorousieHa Ha MHOrowieH. Teopema besy.

12. Onpenenenue ¢GyHkuuu u crnocoObl ee 3amanms. CpoiictBa ¢GyHKuu. OO0JacTh
OTIpeJIeJICHUsl, MHOXKECTBO 3HadeHWW ¢yHKuuu. Bospacranue, yObiBaHue (YHKIMA;
YETHOCTh , HEUYETHOCTh; IEPUOTUIHOCTD PyHKIMH. DyHKIUSA, oOOpaTHAs JaHHOM.

y=kx+b

13. O6mrast cxema uccienoBaHUsT QYHKIHH. DIeMeHTapHble QYHKIUU (V = c,
k
Y= ‘x‘ g X , y= ax2 +bX+C, y= \/; Y= xn) U ux cBoiictBa. McciaenoBanue
¢bynkuwmii. [Toctpoenne rpadKoB 3JIEMEHTAPHBIX () YHKITAM.

14. Tlpsmas 1 oOpaTHas MPOMOPLHUOHATHHOCTH.

15. Vpasuenue. Kopau ypaBuenuii. [IoHsTHE O paBHOCUIIBHBIX YPaBHEHUSX.

16. JIuneitnsle ypaBHeHus. KBaapaTHble, OuKBaapaTHBIC ypaBHEHUsA. Y paBHEHHS,
CBOJIAIIAECS K KBAIPATHBIM. CniocoOnI pemieHus ypaBHEHHUH 3-i u 4-i cTeneHu u
YpaBHEHUU CBOJMMBIX K KBaJpaTHbIM. BUJIbI HppalliOHaIbHBIX YPAaBHEHUHN, UX OTIUYHS U
BAPUAHTHI pPEIICHUN. PelleHne HEepaBeHCTB, COAEpKAUIUX MEPEMEHHYIO IO/ 3HAKOM
MOAYJIsl. YpaBHEHUS C ITapaMeTpamH.



17. HepaBencTBa M MeToabl UX pelieHuil. PaBHocuinbpHOCTH HepaBeHCTB. (CBolicTBa
HEpaBEHCTB, OOIIMK BHJ METOJAa MHTEPBAJIOB. MeETOJ WHTEPBAJIOB Ui PAllMOHAIBHBIX
¢byHkuuid. Anredpandeckre, UppalMoHalIbHbIC HEPAaBEHCTBA U HEPABEHCTBA C MOYJIEM.

18. Cucrembl ypaBHEHHUI W METOJIbI UX pemieHus (rpaduuecKuii MeTo, METO/I MOJICTAHOBKH,
METOJ anreOpanvdeckoro CIOKEHHUS, METOA 3aMeHbl IepeMeHHbIX). CHCTeMbl H
COBOKYITHOCTU HepaBeHCTB. OTIMYMS MPHU PEHICHUH CHUCTEM YpaBHEHHIl M HEpPaBEHCTB.
Merox nHTEPBANOB.

19. Yucnosele mocnenoBaTenbHOCTH. OrmpenesieHne M cBoWcTBa mporpeccuii. OCHOBHBIC
dbopMynbl 1 apudMETHIECKOW U reoMeTrpudeckoil mporpeccuit. CymMma OECKOHEUHO
yOBIBaIOIIEH TEOMETPUYECKOMN MPOTPECCHUH.

20. OcHoBHBIE TPOOIEMBI MaTeMaTU4ecKoi popmaruu. TekCToBbIe 3aa4l SKOHOMHUYECKOTO
conepkanus (3agauu Ha %, ciIoXKHbIE % U Ap.)

21. lloka3aTtenbHast (GyHKIHMS, €€ CBOWCTBA U rpaduk. MeToabl yNpOUICHUs MMOKa3aTeIbHBIX
BbIpaXK€HMI. PelieHne noka3aTeabHbIX YPaBHEHU U HEPABEHCTB.

22. Jlorapudmsl: ompenenenue u cBoiicta. Jlorapudmuyeckas (yHKIus, ee CBOHCTBa H
rpaduxk. Meroasl  ympouieHuss — JOTapu(MHUECKHUX  BBIPAKEHUH. Pemenue
norapu(pMUUECKUX ypaBHEHUN M HEPABEHCTB.

23. I'panycHoe W paguaHHOe u3MepeHue yrioB. OCHOBHBIC TPUTOHOMETPHYECKUE (PYHKIIUU

(y =SINX, y=CoSX, y= th, y= Cth) u ux cBorcTBa. [IpeobpazoBanue rpadukon

TPUTOHOMETPHUYECKUX (QYHKIUH.

24. 3aBUCHMOCTU MEX]ly TPUTOHOMETPUYECKUMHU (DYHKIUSAMH OJHOrO aprymeHTa. OCHOBHbIE
¢dopmynbl Tpuronomerpuu (popmynsl TpuBeAeHUs; (QOPMYIBI CIOXKEHUS; (HopMysbl
JBOMHBIX ¥ MIOJIOBHHHBIX YTJIOB)

25. TpuroHoMeTpUYEeCKHE  TOXJAeCTBa U  nIpeoOpa3oBaHus.  MeToabl  YHPOLICHHS
TPUTOHOMETPUUYECKUX BbIpakeHUH. [Ipocreillme TpUrOHOMETPUUECKHWE YpAaBHEHHS U
HEpaBEHCTBA. BUAbI TPUTOHOMETPUYECKUX YPABHEHUM U METObI UX PEILICHUN.

26. HenpepbIBHOCTh, MOHOTOHHOCTh M 3KCTpeMyMbl GyHKIMA. OrnpesereHue mnpejena u
npou3BoaHOW (QyHKiuu. CBoiicTBa Tmpenesna, NPUMEPbl BBIYUCICHHS MPOCTEHIINX
npeaenoB. Tabmuma mnpousBoaHbX. [IpaBuima u  TexHuka audQEpeHIPOBAHMUS.
I'eomeTprueckuii CMBICT MPOU3BOAHON. YpaBHEHHE KacaTeIbHOM K rpaduky (QyHKIUH.
Bpruncnenue TUIIOBBIX IPOU3BOJHBIX.

Pazoen Ne 2 .'eomempu.

1. Tlonsatue mpsMou, iyda, OTpe3Ka, YyIia, MIOCKON (UTYpHI, €€ TIOMmaad. THIBI IITOCKUX
¢buryp, ux cBOHCTBa.

2. MHOTOyTOJIbHUK, €r0 BEPIIHUHBI, CTOPOHBI, IUAarOHaIN, CyMMa YIJIOB.

3. TpeyronepHuk. Bugsl u cBoiicTBa TpeyroiabHHKOB. llogobue M TpHU3HAKM TOJOOHS
TpeyroJibHUKOB. Menuana, Ouccekrtpuca, BbicoTa. CBOHCTBa PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

4. YeThIpeXyroJIbHUKH: TapaiieorpaMM, NpsSMOYTOJNBHHUK, poMmO, KBajpar, Tpameuus. Mx
CBOMCTBA.

5. Teopema Iudaropa. Pemenne TpeyronbHUKOB.

6. OkpyxHOCTh M Kpyr. OCHOBHBIE IOHATUS W TEPMHUHBI. YPaBHEHHE OKPYKHOCTH.
BrnncanHas B TpeyroibHUK M OMUCaHHAsI OKOJIO TPEYToJIbHUKA OKPY>KHOCTH.

7. lleHTpaJIbHbII U BIUCAHHBIM YTJIBI.

8. Imomaan MHoroyroiasHUKOB. CBoiicTBa momaneid. GopMysbl TUIOMAAN TPEYTrOJIbHUKA,
napajuieiorpaMma, IpsIMOyToJIbHHIKA, poM0a, KBaapara, Tpaneuu.

9. JlmnHa nyru okpykHOCTH. Pagunannas mepa yria. [Imomraas kpyra u miomanb ceKTopa.

10. [Toxo6wue. [Togo6ubIe Gurypsl. OTHOIICHKE TUIOIAAeH TOTOOHBIX (hUryp.

11. llonsiTue BekTOpa, €ro KoopauHaT. [lenenre orpe3ka B JaHHOM COOTHOILICHUH.

12. leticTBus ¢ BekTopamu. CKansipHOE MPOU3BECHUE BEKTOPOB.



13. ITnockocts. [TapannensHbie U HepeceKkaromuecs WIocKocTu.  [lapamienbHOCTh IpsSIMOi
Y IUIOCKOCTH. YTOJ NMPSAMOM € IIOCKOCTHIO. [lepneHauKysap K mIOCKOCTH.

14. /Isyrpannsle yriapl. JIMHEHHBI yroa AByrpaHHoOro yria. IlepneHIuKyiIsipHOCTH ABYX
IJIOCKOCTEM.

15. MHororpannuku. VX BepuuHbl, IpaHu, auaroHanu. llpsimas W HakJIOHHAas NIPU3MBL
nupamuza. [IpaBunpHas nprusma 1 npaBwiIbHas nupaMuja. [lapannenenumnenst, uX BUIBIL.

16. ®urypsl BpamieHus: UWIHMHAP, KOHYc, chepa, map. Llentp, amamerp, paguyc chepbl u
mapa. [Tnockocts, kacarenbHas K cdepe.

17. ®opmynbl TIIONIAACH MOBEPXHOCTEH W OOBEMOB TEJ BpPAIICHHUS.

4. TPEBOBAHUSA K OTBETAM HA BCTYIIUTEJIBHOM UCIIBITAHUU

OTBeThl A0UTYpUEHTA JAOJKHBI OBITH MOJHBIMU U JEMOHCTPUPOBATh HEOOXOAUMbIE 3HAHUS
B BBIOpaHHOW 007acTH 3HAHUM (HANPaBIIEHUS TIOJTOTOBKH, CIICIIUATILHOCTH).
DK3aMEHYIOIUICA TOJHKEH YMETh:

1. TIpousBoauTh apuMeTHUECKUE ACHCTBHUS HA/l YUCIIaMH, 3aJaHHBIMU B BHUJIE JCCSITHYHBIX U
OOBIKHOBEHHBIX Apo0eii; ¢ TpeOyeMoil TOUHOCThIO OKPYTJISATh JaHHBIE YUCIIA U PE3YIbTaThl
BBIUMCJICHHI; TT0TH30BATHCSI CIICIIUATHHBIMU TAOTUIIAMU JIJISI TIPOM3BOICTBA BEIYUCIICHHIA.

2. TIpoBoauTh TOXIECTBEHHBIE MPeoOpa3OBaHMS MHOTOWICHOB, JApOOCH, coaepKaimx
NEepPEeMEHHBIE, BRIPAKEHUH, COJIEPKAINX CTENIEHHBIC, TOKa3aTeNbHbIE, JIOTApUPMUIECKIE 1
TPUTOHOMETpHUECKUE QYHKIUU.

3. Ctpouth rpaduKku  JTUHEHHOM, KBaJIpaTUYHOM, CTEIICHHOIA, MOKa3aTeIbHOM,
Jorapu(MUIECKON U TPUTOHOMETPUIECKON (PyHKITHM.

4. Pemarp ypaBHEHUS M HEPABEHCTBA NIEPBOM M BTOPOM CTENEHU, YPAaBHEHUS U HEPABEHCTBA,
MPUBOJSIIMECS K HHUM; pelIaTh CUCTEMbl YPaBHEHUW M HEPABEHCTB MEPBOM W BTOPOU
CTeneHu U npuBosimuecs K HUM. Cro/1a, B YaCTHOCTH, OTHOCATCSI IPOCTEUIINE YPaBHEHUS
U HEpPaBEHCTBA, COJAEpXKalllue CTElEHHble, IOKa3aTelbHble, JorapugmMuueckue u
TPUTOHOMETpHUECKHE (DYHKIUH.

Pemrats 3aaun Ha cOCcTaBlI€HNE YPAaBHEHUN U CUCTEM YPABHEHHIA.
N3o00paxkats reomeTpuyeckue GUTYpPHl Ha UYEpPTeKEe W MPOU3BOIUTH MPOCTEHIINE
IIOCTPOEHHUS HA MJIOCKOCTH.

7. HWcnonp30BaTh reOMETPUYECKHUE MPEICTABICHUS MPU PEIICHUH alreOpandecKux 3ajuad, a

METO/IbI aIreOpbl U TEOMETPUH — IIPU PELLICHUU T€OMETPUUECKHX 3a/1ay.

8. TIpoBomuTh Ha MIOCKOCTH OMEpAIUU HaJ BEKTOpaMU (CIIOKEHHWE W BBIYMTAHHUE BEKTOPOB,

YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMH 3THX OIEPALIUM.

9. Tlonmp3oBaThbcs MOHATHEM INPOU3BOJHOM IMpPH HCCIENOBAHMM (YHKUMH Ha BO3pacTaHHUe

(yObIBaHUE), HA SKCTPEMYMBI U TIPH MIOCTPOCHUH TPadUKOB () YHKITHM.

IIpu odopmiaeHun paboT ciemyer MOAPOOHO H3IAraTh XOJ PEIICHUS, KOMMEHTUPYS
KKIBIA ATl U MPUBOJI 000CHOBAHUS BHIOPAHHBIM NpUEMaM; PEKOMEHIYETCSl TaKkKe COXPaHATh
MOCIIE0BATEIHHOCTD 33124 B TIOJyYEHHOM 33/IaHUU, TUCATh aKKypaTHO U Pa300pUnBO.

IIpaBU/IbHO BBINOJHEHHBIM CUYMTACTCS 3aJaHUE, PEIIEHHUE KOTOPOro IPHUBEIEHO CO
BCEMU HEOOXOIUMBIMU MTPOMEKYTOUHBIMH BBIYHCIICHUSIMH, JIOTHUYECKUMHU BBIBOJIAMH, TOBEACHO /10
MIPaBUIIBHOTO YMCIIOBOI'O OTBETA.

Onenka 3K3aMeHAllMOHHONH PpadoThl 1O MaTteMaTHke mpoBoauTcs mno 100-GaymbHOM
IIKaJIe U ONpeAeNsieTcs Kak cyMmma 0ajioB 3a BHIIMOJIHEHHE Ka)K0T0 3a/1aHus OuieTa.

MuHUMaIBHBIN POXOAHOM 0asut Mo MareMaTuke — 27.

oo

B uacte 1 pabotbl BkItoueHbl 3amaHusi (Nel-7) mo BceM OCHOBHBIM pasjeiiaM Kypca
MaTeMaTHKH: aJireOpbl U Ha4yajl MaTeMaTUYeCKOro aHaIu3a.
OtBeToM Ha 3amaHus 1-7 JOMKHO OBITH 1E70€ YMCIIO WM KOHEYHAs NECATUYHAS IPOOb.
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Enununel m3mepenuit mucath He HykHO. (Heo0xoaumo 3anucarts penieHue 3a1anuii).

Bo BTOpYyI0 9acTh paboTHl BKIFOYCHBI 33/1a4H:

No§ — 5KOHOMHUYECKOTO COACPIKAHNUS,

No9 — reomeTpuueckas 3amaua;

Nel0 - 3amaua ¢ napamerpamu.

[Ipu BeImoNHEHMM 3amaHuid 8-10 HY)XHO NMPUBECTH IOJHOE OOOCHOBAaHHOE pEIICHUE U
3aImMcaTh OTBET.

3a MOJHOCTBIO TMPABUIBLHOE DPEIICHHWE OJHOTO 3aJaHus OuieTa B 3aBHCHMOCTH OT €ro
TPYJIOEMKOCTH U CIOKHOCTH CTABATCH CJAeAYI0IINe 0aJIbl:

3a 3amannst Nel -7 — craButcd 5 6annos uinn 10 0annos;

3a 3amannst Ne 8 — 10 crasurcg 15 6axnoB uinn 20 6aios.

e 3ajaHMe CUMTACTCS MNPABHJIBHO PpPEIICHHbIM (OLICHMBAETCAd IOJHBIM  KOJUYECTBOM
BBIJICJICHHBIX Ha 3TO 3aJaHue OaJlIoB), €CIM IMOCTYHAIOIUM IPUBEACHBI BCE HEOOXOAMMBIC
MaTeMaTHYeCKue, JOTMYECKUE U IPYTHe BBIKIIAIKH, BBIBOABI U MPOMEKYTOUHBIE BBIYHCIIECHUS,
a TaKKe J1aH IPaBUJIbHBIA YUCIIOBOU OTBET.

e 3a pemeHue 3amaHus cHuMaercss A0 20 % O0asoB, ecnu OTCYTCTBYET OTBET WM HE
MOJTHOCTBIO OIMCAH MPOLIECC PEIIECHUs.

e Ecnu B pemieHuu 3agaHusi UMeeTCs OIIMOKA HEMPUHIMIIHAAIBHOTO XapakTepa, pelIeHue He
00OCHOBAHO IMOJHOCTBIO WJIM HE JOBEACHO J0 KOHIA, TO TaKOe 3aJaHUE OIICHUBACTCS
MOJIOBMHOM BBIIEJICHHBIX HA 3TO 33/1aHue OalJIoB.

e Ecnu 3aganue He BBINOJHEHO (B pEIICHUM 3aJaHUsi MMEIOTCA OAHA TpyOas ommOKa WU
HECKOJIbKO OINMOOK, TIOBJEKIIMX HEMPAaBUIBHBIA XOJI pELIeHHs), TO TaKoe 3aJaHHe
oneHuBaercsa B 0 0ayIoB.

OO0mme Tpe0OBaHMS K BBINOJHEHHIO 3aJaHUH C Pa3BEPHYTHIM OTBETOM: pEIICHHE
JOJDKHO OBITh MAaTeMaTHYECKH TPAaMOTHBIM, IOJIHBIM; BCE BO3MOXKHBIE CIy4daW JOJDKHBI OBITh
paccMoTpeHbl. MeToasl perieHus, GOpMbl €ro 3amucd U (OPMBI 3aMUCH OTBETa MOTYT OBITH
pa3HbIMU. 3a pelleHHe, B KOTOPOM OOOCHOBAaHHO IOJIYYE€H NPaBHJIBHBIA OTBET, BBICTABIACTCS
MaKCHUMaJbHOE KOJIMYECTBO OaysioB. I[IpaBMIIbHBIA OTBET HpPU OTCYTCTBHHM TEKCTa PpEIICHUS
oneHuBaercsa B 0 0ayIoB.

DKcnepThl IPOBEPSIIOT TOIBKO MAaTEMAaTHUECKOE COJIEp/KaHUE MPEACTABIEHHOTO PEIICHNUS,
a 0OCOOCHHOCTH 3aIIUCH HE YYUTBIBAIOT.

5. MIEPEYEHbB BOITPOCOB BCTYIIUTEJIbBHOI'O UCIIBITAHUSA

BOHpOCBI U 3aJaud U4 BCTYIIUTCIBHOI'O 35K3aMCHA IO MATCMATHKE CKCTOAHO
KOPPEKTHPYIOTCS, YTBEPKAAIOTCS M HE Pa3TJIalIaloTCsl.

JleMOHCTPAUMOHHBIN BAPMAHT OMJIeTa IK3aMeHa M0 MaTeMaTHKe
JJIS1 BBIIIYCKHUKOB 00111€00pa30BaTe/IbHbIX YUpPe:KIeHuil

Huxe  mnpuBemeH  JEeMOHCTpPALlMOHHBIA ~ BapuaHT  AK3aMEHALlMOHHOro  Ousera
BCTYIIUTCIBHOI'O 9K3aM€Ha 110 MaTEeMaTHUKE JJISL BBIITYCKHUKOB 06meo6pa3OBaTeanmx
YUPEXKICHUH.
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JK3aMeH MO AucHunInHe «MaTtemaTuka
Bapuant Ne 1.

Yacme 1.
Omeemom na 3adanusn 1-7 00151cH0 Oblmp Yenoe YuUcio uau KOHeYHas 0ecAmUYHas Opoos.
Eounuyst uzmepenuit nucams ne nysycrno. (Heooxooumo 3anucamo pewienue 3a0anuit).

1. Beiuucnouth:  (3a BRINOJHEHUE 3a/1aHusI HE Oosiee 5 OaloB)
V5 - (V35 + 45"

2. Pemmth ypaBHEeHUE (B OTBET 3aIMCATh IPOU3BEACHUE KOPHEH):
(3a BBITIOJIHEHHE 3a1aHKS He Oojee 5 6amioB)

7X273X+2 _ 1
3. PemuTh HEpPaBEHCTBO (B OTBET 3aMUCaTh CYMMY IEJIBIX KOpHEH):
(3a BeIMOJTHEHME 3a1aHus He O6osee 10 6amioB)

log2 x +log, x—2<0
4. Pemmtb 3aauy: (32 BBINOJIHEHHE 3aJaHUs He Ooree 5 0asioB)
B A ABC £ (C=90°, AB=5, cosA=0,8. Haiimmure BC.

B

.

A

y 0; 7[]
5. Pemmts ypaBHeHHe. B 0TBeT 3amucarh KOJIMYECTBO LENBIX KOPHEH M3 TPOMEKYTKA [ '
(3a BeIMOJIHEHHME 3a7aHus He 6omee 10 6aoB).

sin®x—2sinx-cosx=0
6. Pemmute cuctemy ypaBHeHui. B oTBeT 3anmucaTh CyMMy KOpHEH.
( 3a BeImoNTHEHUE 3aaHus He 6osee 10 6aoB)
log, x—log,y =2,
2y° +x =5,

7. BpraucauTh (32 BBIOJHEHHE 3aaHUs He O6ojee 5 6amioB)

Ha pucynke n3o0paxen rpapuk ¢pyakuun y=f(X) u kacatenpHas K 3ToMy rpaduKy B TOUKE C
abcruccoit, paBHou 3. Haiinure 3HaUeHHE MPOU3BOIHON ATOM (PYHKITUU B TOUKE X=3.




Yacmp 2
Ilpu evinoanenuu 3adanuit 8-10 npueedume noinoe 060CHO8aAHHOE peuieHUue U OMEent.

8. Pemuthb 3amauy:  (3a BeIOJIHEHHE 3aaHus He Ooree 15 6amioB)
E>xemecsaHBIi 10X0/] CEMbH CKJIQIBIBACTCS U3 3apIUIAaThl OTIA M 3apIlIaThl MaTepu. 3apIuiaTy

otua ysennuuau Ha 40%, a 3apruiaty Matepu — Ha 15%, B pe3yspTaTe 4ero ceMeiHbli JOX01
yBeauuwics Ha 20%. CKOIbKO IPOLIEHTOB OT CEMEMHOr0 J0X0/1a COCTAaBJIsIA 10 TOBBIIICHUS

3apruiata MmaTepu?

9. Pemmith 3amady: (3a BBIMOJHEHUE 3a1aHusl He Oosiee 15 6amioB)
O0bem nepBoro HUIUHAPA paBeH 12 M>. Y BTOpOro HMIMHIpa BEICOTA B TPU pasa Ooblie, a
panuyc OCHOBaHMsS — B JIBa pa3a MEHbIIE, 4yeM y nepsoro. Haiinure o6beM BTOpOro

muHIpa. OTBET JaliTe B KyOMUYECKUX MeTpax.

10. Peruth cuctemy: (3a BhIIIOJSHEHHE 3aaHus He Oomee 20 6aioB)
Haiinure Bce 3HaYeHNS @, IPH KAXKJOM U3 KOTOPHIX YPAaBHEHUE UMEET XOTs ObI OJTMH KOPEHb.

4x—|3x—|x+ a|| =9|x-1

[Ipencenarens npeAMETHON KOMUCCUU
110 MaTeMaTUKe




6. YYAEBHO-METOJNMYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUE

a) OcHoBHas IMTEpaTypa

1.

2.

ok~

COOpHUK KOHKYPCHBIX 3a/1a4 [0 MaTeMaTHKe s mocTynaoumx B BY 361 (¢ pemenusmn).
[Tox pen. M.M. CxanaBu. Mocksa: Onukc, 2013 1. Ku. 1, 2.

[apeirua WM., Marematuka i moctynatomux B BY 361 6-¢ u3n. Mocksa: u3a-so poda,
2006.

Amenko WU.B. m ap. EI'D. 4000 3amau ¢ orBeramu mno maremaTuke. ba3oBbiil u
npoGUIBHBINA YPOBHH. '3aKphITHIA cerMeHT . MockBa, 2017.

[Iammuua B.M. Tematnueckue TecThl ajis moarotoBku Kk EI'D. Poctos #//1.: ®enunkce, 2003.
Jlanmmo JI.JI. ET'D 2016. Marematuka. Okcnept B EI'D / JI. 1. Jlanmo, M. A. IlomoB. —
Mockaa, 2016

Bunenkun H.S., [lIu6acos JI.II., [lluGacoBa 3.®. 3a crpanuniamMmu yaeOHUKAa MaTEMaTHUKH.
Apudmeruka. Anredpa. 10-11 xm.: [locobue mis yuammxcs.- Mocksa : IIpocBerienue,
2008. - 192 c.

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

Jlokote B.B.3amaunm ¢ mapamerpamu. [Ipumenenne cBOWCTB (yHKIHMH, TpeoOpazoBaHuE
HepaBeHCTB. - MockBa: APKTH, 2007. - 64 c. - (AGutypuent: ['otoBumcs k EI'D).
Mopaxosua AWM., T'mu3doypr B.U., JlaBpentheBa H.FO. « Maremartuka. IlonHbrit
cripaBOYHHK 1st moarotoBku K EI'D» Mocksa: ACT, 2010.

0) /lonotHUTEILHAS JIUTEpaTypa

1.

hw

Hopodees I'., TTorano M. IlIkonpHbIN y4eOHHK «MareMaTuka Ijis TMOCTYNAIOMNUX B

BY3bI».7-¢ u3ll. Mocksa: [poda, 2005.

Hemxkua A.I'., ITunckuit AWM. cnpaBodHOe mMOCOOME MO MaTEeMaTHKE C METOJIaMU

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

Mapau C.M., ITonynocuk I1.B. CkanaBu M.W. 3agaun ¢ pemienusiMmu. — Musck, 1997.

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

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

Mockaa: [Tpocsemnienue, 2008.- 223 c.

MenbaukoB W.N., Cepreee M.H. Kak pemare 3amaum 1o MareMaTUKE Ha

BCTYNUTEIbHBIX 3K3aMeHax. — Mocksa: W3n. MI'Y, 1994.

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

TunoBsle 3K3aMeHalMOHHBIE BapuaHThl. HarmonansHoe obpazosanue, 2020.

Hemxkua A.T'., IMuackuit A.M. CnpaBoyHoe mocoOue MO0 MaTeMaTHKE C METOJaMU

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

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

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

"Texct"; MII "OKQO", 1992.

Hnmepnem-pecypcol

o wdE

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/



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

Abcyucca (nat. cnoBo abscissa - «oTpe3anHas»). 3auMcTB. u3 (paHi. s3. B Havane 19 B. OpaHil.
abscisse — u3 mat. DT0 OHAa U3 JAEKAPTOBBIX KOOPAWHAT TOYKH, OOBIYHO MepBasi, 0003HAYaeMast

OykBoii X. B coBpemennom cmbicie T. ymorpebiieH BrepBble HeMEUKHM yueHbIM . JleliOHu1eM
(1675).

Akcuoma (rped. coBO axXioS- IEHHBIH; aXiOMa — «IIPUHATHE TTOJIOKEHH», «[I0YET», KYBAKCHUEY,
«asropurer»). B pyc.sa3. — ¢ IleTpoBckux BpeMeH. DTO OCHOBHOE IIOJIOKEHHUE, CaMOOUYEBUIHBIN
npuHuun. BroepBele TepmuH BeTpewaercs y Apuctorens. Mcmonb3oBasics B kHurax EBkiumaa
«Havana». Bonpuiyto posib chirpaiu paboOThl JPEBHETPEUYECKOr0 yueHOro ApXxuMesa, KOTOPBIH
c(OopMyIHPOBaT AKCUOMBI, OTHOCALIMECS K U3MEPEHUIO BeIMUYMH. BKilag B akcCMOMaTUKy BHECIH
Jlo6aueBckuii, [lam, Ileano. Jlormuecku Oe3ympedHbI CIUCOK aKCHOM I'€OMETPHH OBLI yKazaH
HEMEIKUM MaTeMaTukoM [ misoepToMm Ha pyoexe 19 u 20 BB.

Anoghema (rpeu. cnoBo apothema,apo — «ot», «u3»; thema — «IpUIT0KEHHOE», «TOCTABICHHOEY).
1. B mpaBUJIbHOM MHOTOYTOJbHHKE anodeMa — OTpPe30K MEepreHAMKYNSpa, OIMYIIEHHOIO U3 ero
IIEHTpa Ha TO0YI0 u3 ero CTOPOH, a TaKKe €ero JUTAHA.
2. B npaBunbHOM mnmpamuue amnodpema — BbICOTa JI000M ero  OGOKOBOM  rpaHwm.
3. B npaBmibHOM yceueHHOM nmupaMuie arodeMa — BRICOTa JIF000M ee OOKOBOI TpaHH.

Anmmkara (;1at. cnoso applicata — «apunoxeHHas»). DOTo 0HA U3 IEKAPTOBBIX KOOPIMHAT TOYKH
B IIPOCTPAHCTBE, OOBIYHO TPEThs, 0003HaYaeMasi OykBoii Z.

Buccexmpuca (nat. cioa bis — «aBaxpi» u SECHriX —«cekymas»). 3aumcTB. B 19 B. u3 ppanm. 53.
riae bissectrice — BOCXOAWT K JIaT. CJIOBOCOYETAHHUIO. DTO MIpsMasi, IPOXOIAIias Yepe3 BEPUIUHY
yriia U JeJsIIias ero mormoiaM.

Bexkmop (nat. cnoBo VECIOr — «HECYILIHil», «HOCUTENbY»). DTO HAlpaBIEHHBIH OTPE30K MPIMOH, Y
KOTOPOM OJWH KOHEIl HAa3bIBAIOT HAYaJIOM BEKTOpA, APYroll KOHEI[ — KOHIIOM BEKTOpa. JTOT
TEPMUH BBEJ UpJaHICKuil yueHslid Y. ['amunbToH (1845).

Bepmuxansusie yenwr (nar. cnoa verticaliS — «BepmmHHBI»). DTO mapbl YIjiaoB ¢ oOmien
BEPILMHOW, 00pa3yeMble IPH MEPECEUYCHUH JBYX MPSAMBIX TaK, 4YTO CTOPOHBI OJHOTO yria
SIBJISIFOTCS TIPOJIOJDKEHUEM CTOPOH APYTOTO.

Bepoamunocmp - yncnoBasi XapakTEpUCTHKA CTEIIEHU BO3MOXHOCTU MOSIBJIICHHUS OIPEIEICHHOTO
COOBITHSI B T€X WU UHBIX OINpPEAEICHHBIX, MOTYIINX MOBTOPATHCS HEOTPAHMUYEHHOE YHCIIO pa3
YCIHOBUSIX.

Texcasop (rpeu. cioBa geks — «mectby u edra — «rpaHb»). JTO MmIECTUTPaHHHMK. ODTOT T.
MPUIIUCHIBAIOT  JpeBHErpedeckoMy  ydeHomy Ilammy — Anekcannmpuiickomy (3 Bek).
I'eomeTpus (rped. cioBa geo — «3emiish» u Metreo — «u3mepso»). [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  OnpedeneHHOZ0 UHmMeZpana -  ONPEACICHHBIA  WHTErpal  oT
byuknuu f(x) mo otpesky [a; b] paBen mromaau KPUBOJIMHEHHON TpANICIIHN
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T'eomempuueckuii cmvicn npouzeoonou - ecnu Gyskiys y = f(x) umeer npous3BOHYIO B TOUKE X,
TOrJla CYIIECTBYeT KacarenbHas K rpaduky stoii ¢yHkimun B Touke Mo(xo;v0), ypaBHEHHUE
. Py / _ . .
KOTOpoi Y — yo = f "(xo)(x — x0), e f'(xo) =tQ o, r/ie o - yroa HaKJIOHA STOW KacaTelbHON K OCH

OX.

T'unepéona (rpeu. cnoso hyperballo — «poxoxy depe3 4ro-mu60»). 3auMcTB. B 18 B. U3 nar. s3.
OTO He3aMKHyTas KpHBass W3 JBYX HEOIPAaHMYEHHO IPOCTUPAIOIIMXCS BeTBeW. TepmMuH BBel
JIpEBHETpeUECKUi yueHbIi Anmnosionuid [lepmckuii.

T'unomenysa (rped.cnoBo gyipotenusa — «ctsaruBaromias»). 3aMCTB. U3 JaT. 513. B 18 B., B KOTOpOM
hypotenusa — ot rped. cropoHa IpsSMOYTOJIBHOTO TPEYTOJIbHHKA, JeXkKallas MPOTUB MPSIMOTO yIJia.
HpeBuerpeuecknii yueHsli EBkiaua (3 Bek 10 H.3.) BMECTO 3TOTO TE€PMHHA THCAN, «CTOPOHA,
KOTOpasi CTATUBAET MPSMOMN yroi».

I'paoyc (nat. cnoBo gradus — «mar», «CTyHeHb»). EnnHMIa M3MEpeHus TIOCKOTo yIiia, paBHas
1/90 wactu mpsimoro yria. M3mMepeHue yrioB B rpajaycax MOsSBHJIOCH Ooiee 3 JeT Hazaa B
Bausnone. O603Ha4yeHus1, HATOMHUHAIOUINE COBPEMEHHBIC, HCIIOJIb30BAIUCH JIPEBHETPEUECKUMU
yueHbIM [ITonemeem.

I'pagpux (rpeu. cnoo graphikos- «uayepranuslity). 'paduk GyHKIME — KpHBas Ha TUIOCKOCTH,
n3o0pakaemasi 3aBUCUMOCTh (YHKIIUH OT apTyMEHTA.

Juazonans (rped. ciaoso dia — «gepe3» u gonium — «yroi»). ITo OTPE30K MPSIMOM, COCTHHSIFOIINI
JIB€ BEPIIMHBI MHOIOYIOJbHHUKA, HE JIEKAIIUE Ha OJHOM CTOpOHE. TepMHUH BCTpedaercs y
JIpeBHErpeueckoro yueHoro EBkiuna (3 Bek 10 H.3.).

Juamemp (rped. cinoBo diametros — «momepeuHuK», «HACKBO3bY, «U3MEPSIOIH» U ¢aoBo dia —
CMEXIY», «CKBO3b»). TEepMHUH «JICICHHE» B PYCCKOM sI3bIKE BIlepBble BcTpedarorcss y JLO.
Maraunkuu.

Jugppepenyuan (nar. cnoso differento- «pasnocts»). D10 riraBHas 4acTh MPUpAIICHUS QYHKIINH,
paBHas IPOM3BEACHUIO IPOM3BOTHON bynkun y= f(x) Ha IpUpalieHue
aprymenta Ax: dy=f'(x)*Ax. Tak  kax Ax=dx, o dy=f'(X)*AX— npousBeneHHe NPOM3BOIHOI
¢ynkun y = f(x) Ha auddepenuman aprymenta dX. OTO OJHO U3 OCHOBHBIX HOHSTHH
MaTEeMaTH4YeCKOro aHaJn3a. DTOT TEPMHUH BCTpedaeTcs: y Hemenkoro ydeHoro I'. JleliGnuma B 1675
r. (omyOnmkoBaHo B 1684r.).

Jexapmosa npamoyz0ivHas cucmema KOOPOUHAM 6 HPOCHIPAHCHIGE - DTO TPH B3aUMHO
nepreHauKysapabie mpsmbie: Ocs aberuce (ox), ock opauHar (0y) U ock anmuiukar (0Z) ¥ Havaao
KoopauHaT (0). [TIOCKOCTH, TPOXOSIIHE Yepe3 OCH KOOPIMHAT, HA3bIBAIOTCS KOOPAWHATHBIMHU.
OHH JensaT IpOCTPaHCTBO Ha 8 001acTel — OKTAaHTOB.

Jocmoseepnoe cobvimue - 310 CcOOBITHE, KOTOPOE B pE3YyJIbTaTe HWCHBITAHHUS 005S3aTEIBHO
npoucxoaut. O6o3HaueHue: Q.

3namenamens - 9UCIO, TOKA3BIBAIOIIEE pA3MEPBI JOJEH eIUHUIIBI, U3 KOTOPHIX COCTABIEHA JIPOOH.
BrniepBrie BcTpedaeTcs y BU3aHTHCKOTO yueHoro Makcuma [lnanyna (korery 13 Beka).

Humezpan (nat. cnoBo INtegro — «BOCCTaHABIMBATHY» MU INtEYEr — «uenblii»). 3aMMCTB. BO
BTOpOil mooBuHe 18 B. u3 ¢panu. 53. Ha Oase mart. integralis — «uenblity, «monHbI». OQHO U3
OCHOBHBIX TOHSTUA MaTEeMaTUYECKOTO aHajn3a, BO3HUKIIEE B CBA3M MOTPEOHOCTHIO HU3MEPATH
IUIOINAAN, OOBEMBI, OTHICKMBATh (YHKUUU IO HMX NPOU3BOAHBIM. OOBIYHO 3TH KOHIIECTILUU
WHTerpasia cBsA3bIBalOT ¢ HptoroHoMm u JleiiOHuieM. BrnepBrie 3TO ClI0BO ymoTpeOui B medaTu
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mBer. Yuenbrit S. bepuynmu (1690 r.). 3Hak [ - crummsoBanHas OykBa S OT ;aT. cioBa summa —
«cymmay. Briepsoie mosiBuiics y I'. B. Jleitoauna.

Humepean (nar. cinoso  intervallum -  «mpoMexkyTok»,  «paccTosiHHE»). MHOXECTBO
JIEHCTBUTEIIBHBIX YHCEII, YAOBIECTBOPSIOIIECE HEPABEHCTBY.

Hppayuonanvnoe uucno (1. cnoso irrationalis — «wmepaszymuslity). Uucno, He sBIsrOIIeecs
pannoHanbHbIM. TepmMuH BBen Hemenk. ydeHbld M. Iltudens (1544). Crporas Teopwust
UppalMOHATIFHBIX YKces OblIa MOCTpOeHa BO 2-0i nojoBuHe 19 Beka.

Hcnvimanue (3KCTIEPUMEHT) - OCYILECTBICHHE ONPEIECICHHOTO0 KOMIUIEKCA YCIOBHA.
Hcxo0 - pe3ynbTar UCTbITaHus (CoObITHE).

Kom6unamopuka - nar.cinoo combinare — «coenuHsATh». Pa3nmen mareMaTHKH, B KOTOPOM
U3Yy4aloTCsl pa3iIMYHbIC COCIUHEHHS W Pa3MEIICHUs, CBA3aHHBIC C MOJACYCTOM KOMOWHAIMN U3
3JIEMEHTOB JIAHHOTO KOHEYHOTO MHOKECTBA.

Knaccuueckan  eepoamnocms  coovimusn A ->10 ortHOomenue uncia N(A) anemMeHTapHBIX
UCXOJIOB, OJIarONpPUATCTBYIOMIMX COOBITHIO 4, K oOmeMy unciay N Bcex paBHOBO3MOXKHBIX
3JIEMEHTApHBIX UCXOJI0B HCITBITAHHUS.

Konnuneapuvie 6ekmopbi - 3T0 BEKTOPHI, JISKAIIME HA OJHOW HPSMON WIM Ha MapajielIbHBIX
dl[b
npambix. O6o3nauenne: 4|7,

Komnnanapuwvie 6ekmopul - 370 BEKTOPBI, JieXKalIMe B OJHON IJIOCKOCTH WJIM B MapajlieNbHbIX
IIJIOCKOCTSX.

Komnnekcnoe uucno Z ->to ynopsjodeHHas Iapa JEHCTBHTENBHBIX uucel (X;y), mepBoe Hu3
KOTOPBIX X HAa3bIBAC€TCSI JICMCTBUTEIBHOM YAaCThIO, a BTOPOE YHCIOY— MHUMOW YacCThIO.
O6o3nauaercst: z=X+iy. CuMBOJI | Ha3bIBaeTCs MHUMOM eaunuieii. O0o3nauenue: X=Rez; y=Imz.

Kpueonuneinan  mpaneyus - 510  Qurypa,  OrpaHHUYCHHas  CBEpXy  IpauKom
¢yuxuuu y=f(x) (f(x)>0), cneBa u cmpaBa COOTBETCTBEHHO MPSAMBIMHU X=a U X=D, CHHU3Y —
orpe3kom [a;b] ocu OX.

Mamemamuka — Hayka O KOJMYECTBEHHBIX OTHOIIEHUSX M IPOCTPAHCTBEHHBIX (Qopmax
JEHCTBUTEIILHOIO MUPA

Mamemamuueckoe  oxcuoanue  OUCKPEMHOU  CAYYAUHOU  @eauduHsbl X - 3T0  YUCIO,
NpUOIU3UTENBHO PaBHOE CPEAHEMY 3HAUEHUIO CIy4allHOW BEIMYMHBI, KOTOPOE PaBHO CyMMeE
IIPOU3BEJICHUE BO3MOXHBIX 3HAYCHUN CIIy4allHOM BEIWYMHBI Xx HA COOTBETCTBYIOLIUE UM
BEPOSITHOCTH P

PMx) = i Ty
k=1 .

Mexanuueckuii cmvlcii RPOU3800HOIL - ITO CKOPOCTh M3MEHEHHUs JIFoOoro mporecca. Hampumep,
npousBoaHas nytn S=S() mo BpemeHM t ecTh MTHOBEHHAsi CKOPOCTH JIBH)KECHHS MaTepHaIbHOM
Toukw, T. e. V(£)=S'(t). Bropas npon3soxHast IyTH 10 BpeMeHH — yekopenue, T. e. S (H)=V'(t)=a(t).

He3asucumple ucnvlmanus - 3TO UCHBITaHUS (SKCIIEPUMEHTHI), B KOTOPBIX BEPOSITHOCTh
MOSIBJICHUS JTFOOOTO MCXO0Ja B KXK/IOM HCIIBITAHWH HE 3aBUCUT OT PE3YJIbTATOB IPYTHX UCIBITAHUH.
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Heonpeoenennvtit unmezpan ynxyuu f(X) - 570  COBOKYIMHOCTh BCEX MEPBOOOPA3HBIX IS

ro i
¢dyukuuu f(x). O603HaycHME: -[ £ x)dc = F(x) C, rIe 3HAK Ha3BLIBAETCS WHTETPAJIOM,
dynkius f(X) — moabiHTErpanbHOM GyHKIMEH, a f(X)dX — moIbIHTErpaIbHBIM BRIPAKEHUEM.

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

Oobnacme  3navenun  ynxyuu Yy=f(X) - 370  MHOXKECTBO  3HAYEHHUH Y, MNPUHUMAEMBIX
dbyukuueit y=f(x) mwist Bcex X u3 obmactu onpenenenus D(f), T. e. mpu X € (f). O603nauenue: E(f).

IlpasunvHoi Ha3BIBAaETCS IpOOb, Y KOTOPOW MOAYJIH YUCIHUTEST MEHbBIIE MOAYJS 3HaAMEHATels.
HpoOb, HE ABISIONIASACS MPABUIHLHOM, HA3bIBACTCS HEMPABWIIBHON, M MPEACTABISIET PAIlMOHAIBHOE
qucio, 1o MoayJro 6OJ'II>H_IGG HJIN paBHOC CAUHMUIIC.

Ilepsooopasznou ynxyueit ons ynxkuyuu y=Ff(X) Ha npomexyrke X Ha3bIBacTCs Takas (yHKIIHSI
F(X), ecu B KaX10# TOUKe X Ha IPOMEKyTKe X BoinojaHsercs yenosue F'(X)=f(x).

Paenuvie 6eKmopul - 5T0 COHANIPABJICHHBIC KOJITIMHECAPHBIC BEKTOPHI, UMCIOIIME PABHbBIC JJIMHBI.

Paouyc — eéekmop Touku M - 3TO BEKTOp, COCAMHSIONIMA Ha4vajio KOOPIWHAT C TPOU3BOJILHOU
toukoit M(X,y,Z) mpocTpaHcTBa.

Conanpaenennsle 6eKMopbl - TO KOJUTMHEAPHBIE BEKTOPBI, UMEIOIINE OJTHO HAIIPABJICHUE.

Cehepa - 5T0 MHOKECTBO TOUEK NIPOCTPAHCTBA, PABHOYJAICHHBIX OT JaHHOM Touku O, Ha3bIBAEMOM
LICHTPOM, Ha JAHHOE PACCTOSHUE, Ha3bIBAEMOE PaInyCOM.

Cnoxncnasn ynxyus - >ro byukuus, z=¢(f(x)), as koropoii ob6macts 3HaueHuit ¢pynknun Y=f(X)
coziepkuTcs B obnactu onpeneneHus pynkuuu g(y).

Couemanus - 310 YNUCI0 KOMOWHAIIMMA, COCTOSIUMX U3 K 3JIEMEHTOB, B3STBIX M3 N 3JIEMEHTOB,
KOTOPBIE OTIIMYAIOTCS XOTS ObI 0THUM 3yieMeHToM. O003HaueHne U (popmyIia Ijis mojcyeTa Jrciia
COUETaHUU:

oo
" HE-

Cnyuaiinoe cobvimue - 370 cOObITHE, HACTYIJICHUE WJIM HE HACTYIIEHHE KOTOPOTO B HEKOTOPOM
UCTIIBITAHUU 3aBUCHUT OT PsiJia CIIY9aifHBIX (PaKTOPOB.

Cnyqaﬁnaﬂ BCJIMYHUHA - OTO IEPEMCHHAsA BCIWMYMHA, KOTOpas INPUHUMACT CBOM 3HAYCHUA B
3aBHCUMOCTH OT UCXOA0B HUCIIBITAHHWA.

Cpeonee Keaopamuueckoe OMK10HEeHUe CAyYannou 6eIUYUHBL X - OTO

BEJINYNHA o(x) =/ D(x). rae D(X) - nucnepcust ciy4aifHO# BETHUUHBI X.

Touka makcumyma @ynxyuu z=f(X,y) -sto Touka Po(Xo,Yo) B OKPECTHOCTH, KOTOPOM
bynkuus z=f(X,y) ompeneneHa u aias Bcex Touek P(X,y) 3TOH OKpPECTHOCTH, OTIMYHBIX OT Py,
BoInostHsieTcst HepaBeHncTBo: f(Po)>f(P).

Touxka munumyma pyuxyuu z=f(x,y) - sro Touka Py(Xo,Y0), B OKPECTHOCTH KOTOPO# (GyHKIIHS
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z=f(X,y) ompenenena u 1 Bcex Touek P(X,y) 3TOi OKPEeCTHOCTH, OTIUYHBIX OT Pg, BBITOIHSICTCS
uepaseHcTBo: f(Po)<f(P).

Teopema - 5TO MaTeMaTUYECKOE YTBEPXkACHHE, UCTUHHOCTh KOTOPOTO YCTAHABIMBAECTCS MyTEM
JI0OKa3aTelIbCTBA.

Teopus eepoamuocmeii - 3TO pasle]l MaT€MaTHUKH, HM3y4arOIIMi 3aKOHOMEPHOCTH, KOTOPBIM
HOJUUHSIOTCS CIIydaiHble SBJICHUS U MPOLIECCHI.

Teopema cnoxcenua eepoamuocmeil  06yxX  cOObIMuUIL - BEPOSITHOCTH CYMMBI  JIBYX
coObITHIT 4 ¥ B paBHA CyMMe BEpPOATHOCTEH 3TUX COOBITHI 0e3 BEpOSATHOCTH NMPOU3BEICHHS ITHX

coerruii: 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 JpPYroro,

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

@DyHKyus - 3T0 NPABUIIO, KOTOPOE KaXIOMY YHCIY X U3 HEKOTOpOro MHoOkectBa D craBuT B
COOTBETCTBUE OJIHO W TOJBKO OJHO 4YMCIO y U3 MHOXecTBa E . OGo3nauenwe: y=f(X), roe X -
HE3aBUCHMAas TIEPEMEHHas, Ha3biBaeMasi aprymeHToMm; D - oOmacte omnpenenenus ¢yHkumu; E -
001acTh 3HaUCHUH (QYHKIIHUH.

@opmyna Hotomona-Jleionuya - 510 GopMyna 1l BEIYUCICHUS ONPEACICHHOTO MHTErpana oT
HenpepbIBHOM Ha oTpeske [a; b] dynukuu f(X), umeromeit mepBoobpaszuyro F(X):

]
j,f O _ paf = F @) -F@

@opmyna nonnou eepoamuocmu -31o Gopmyna Il HAXOXKACHUS BEPOSTHOCTH COOBITHUS A,
KOTOPOE MOXET MPOU30UTH TOJHKO C OJHUM U3 N MOMAPHO HECOBMECTHBIX coObrThii Hi, Hy, ...
Hpn, 0o0pasyromux moJHyo TpyIy:

PUA)=3 P PATH)

Xopoa (rpeu. Cnoso horde — «ctpyHa», «TeTHBa») — OTPE30K, COCAMHSIONIAN JBE TOYKH
OKPY)KHOCTH.

Yucno — OCHOBHOE TOHATHE MATEMATHKH, MCIOJIB3yeMOE ISl KOMMUCCTBCHHON XapaKTePHCTHKH,
CpaBHEHMsI, HyMepalnuu O0bEeKTOB U MX vacTeil. Yncno — abcTpakTHash CYIIHOCTb, MCHOJIb3yeMas

JJIs1 OITMCaHUs KOJIMYECTBA.

Llenvte uucna — pacuIipeHUe MHOKECTBA HATYPAIbHbBIX YHUCEN N, rmorydyaemMoe J100aBJICHUEM
K N HYyJI U OTPULIATECIbHBIX YUCel Buga —rt.

Yucno e- 510 wuppanmoHanbHoe uyuciao 2,718..., cmyxamiee OCHOBaHMEM HATYPaJbHOTO
norapugma.

IKkcmpemym pynKkuyuu - 370 TOKATHHBIA MAKCUMYM H JIOKAJIbHBI MUHUMYM () YHKITHH.
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