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1. Tlacmopt (poHIA O1LIEHOUYHBIX CPEACTB

Tpedoannsa PI'OC CIIO k pe3yJbTaTaM 0CBOCHHUS JMCIHHUIIJIMHbI:

o0nIMe KOMIeTeHIUM

OK 01. Beibupats criocoObI pemeHus 3a1a4 NpoPpecCHOHATBHON AeATEIbHOCTH IPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

OK 02. Mcnonb30oBaTh COBpEMEHHBIE CPEACTBA MIOMCKA, aHAIN3a U MHTEpIIpeTalui UH(HOpMaIK U
MH(POPMALIMOHHBIE TEXHOJOTHH U1 BBIIOJIHEHUS 3a1a4 IPO(QeCcCCHOHATIBHOM e TeIbHOCTH;

OK 03. [TmanupoBaTh U peaTn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE U TMYHOCTHOE PA3BUTHE,
IpEANPUHIMATENBCKYIO IEATEIILHOCTh B TPO(ECCHOHANBHOM chepe, UCTIOb30BaTh 3HAHUS 110 (PMHAHCOBOM
IPaMOTHOCTH B PA3JINYHBIX )KU3HEHHBIX CUTYALIUAX;

OK 04. DddexTnBHO B3aMMOACHCTBOBATH U pab0TaTh B KOJUIEKTUBE 1 KOMaH/IE;

OK 05. Ocy1iecTBisiTh YCTHYIO M TUCBbMEHHYI0O KOMMYHHUKAILIMIO HAa TOCYIApCTBEHHOM si3blke Poccuiickoi
Ddenepanuy ¢ y4eToM 0COOCHHOCTEN COLMAIBHOTO U KYJIBTYPHOIO KOHTEKCTA;

OK 06. [IposBAATh Irpak JaHCKO-IATPHOTHYECKYIO MO3ULHIO, IEMOHCTPHPOBATH OCO3HAHHOE ITOBE/ICHHE Ha
OCHOBE TPAULIMOHHBIX O0IIEYETIOBEUYECKUX IEHHOCTEN, B TOM YHCIIE C yYETOM TrapMOHHU3ALUU
MEXHAIIMOHAIBHBIX U MEXPEIUTUO3HBIX OTHOILIEHUHM, IPUMEHATh CTAHAPThl AHTUKOPPYILIHOHHOTO
MOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXpAaHEHHIO OKPY)KAIOIIEH CPeIbl, peCypcocOepeKeHHIO, TPUMEHSITh 3HAHUS 00
W3MEHEHHUHU KJIMMaTa, MPUHIUITB OEPEXIIMBOTO MPOU3BOICTBA, 3(h(HEKTUBHO JAeHCTBOBATH B UPE3BBIYAHBIX
CUTYyaIHsIX.

B pe3ynbraTe 0cBOSHMS AMCLUUILUINHBI 00YYarOIUICs JOKEH 3HATH/TIOHUMATh

- 3HAUE€HUE MaTeMaTUYECKON HayKu AJIs pelleHus 3a7a4, BOSHUKAIOLIUX B TEOPUU U NPAKTUKE;

HIMPOTY U B TO )K€ BPEMs OI'paHMUEHHOCTh IPUMEHEHHS MaTEMaTHUECKUX METOIOB K aHAINU3Y U
UCCJICIOBAaHMIO MTPOLIECCOB U ABJICHUN B IPUPOJE U OOLIECTBE;

- 3HaYEHHUE MMPAKTHKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe [t (POPMUPOBAHUS U

pa3BUTHSI MATEMAaTUUECKOM HAyKH; HCTOPHUIO Pa3BUTHSI TOHATHUS YNCIIA, CO3aHUs

MaTEMaTHUYECKOTO aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;

- YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKU MAaTEMaTUYECKUX PACCykJACHUN, UX TPUMEHUMOCTb BO

BCEX 00JIACTAX YETIOBEYECKOH eATEIbHOCTH;

- BEPOATHOCTHBIN XapaKTep pa3InYHbIX IPOLIECCOB OKPYIKAOLIETO MHpA.

B pe3ynbraTe 0cBOCHMS AUCHMILIMHBI 00y4YatOIIUIACS T0JIKEH YMeTh.

BBINOJHATH apu(pMETHUECKHE JeHCTBYS HaJl YUCIIaMH, COUYETast yCTHbHIE U MUCbMEHHbIE IPUEMBI;
HaXOJUTh NPUOIMKEHHbIE 3HAYSHHS BEJIMYMH U TIOTPEIIHOCTH BBIYMCICHUN (a0COMIOTHAS U
OTHOCHTEJIbHAS); CPABHUBATH YHCIIOBBIE BBIPAKEHUS;

HaXOJUTh 3HAYEHUS KOPHS, CTENIEHHU, JIorapudmMa, TPUTOHOMETPUUECKHUX BBIPAXKEHUN HA OCHOBE
OTIpeieNIeH s, UCIIOJIb3Ysl TPU HEOOXO0AUMOCTH HHCTPYMEHTANIbHBIE CPECTBA; MOJIb30BaThCsA
npUOJIMKEHHON OLIEHKOM MU MPAKTUYECKUX pacyeTax;

BBITNOJIHATH IPE0Opa30BaHUsl BEIPAXKEHUH, TPUMEHsIsI (POPMYJIbl, CBI3aHHBIE CO CBOMCTBAMU

CTETeHEH, JTorapumMoB, TPUTOHOMETPUUECKUX (DYHKIIHIA;

BBIYUCIIATH 3HAUCHHE (PYHKIINU 110 3aJaHHOMY 3HAUYE€HHUIO apryMEHTa IPH PA3IUUHbIX CIIOCO0ax

3a1aHus QyHKIUY;

OTIpe/IEIIsATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIMI, MILTIOCTPUPOBATh UX Ha TpaduKax;

CTPOUTH IpaUKK U3yUEHHBIX (PYHKLINH, HITIOCTPUPOBATH O rpaduKy CBOMCTBA 3JIEeMEHTAPHBIX
GyHKITNH];

MCIOJIb30BaTh MOHATHE (PYHKIMH I OTIMCAHUS U aHAIN3a 3aBUCUMOCTEN BEJIMUMH;

pelaTh palMoHalbHbIe, TI0Ka3aTeNbHbIE, JOrapupMUUECKIE, TPUTOHOMETPHUYECKUE YPAaBHEHHUS,
CBOJISIIMECS K JIMHEWHBIM U KBaIpaTHBIM, a TAK)K€ aHAIIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
UCIOJIb30BaTh rpa)UuecKuii METO/1 PELICHUs] YPaBHEHUH U HEPABEHCTB;

n300paxxaTh Ha KOOPJAUHATHON IUIOCKOCTH PEIlIeHUs] ypaBHEHU, HEPABEHCTB U CUCTEM C IBYMsI
HEU3BECTHHIMY;

COCTaBJIATh U PELIATh YPABHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIE BEINYUHBI B
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TEKCTOBBIX (B TOM UHCJIC TIPUKJIAIHBIX) 3a1a49ax.

HAXOJUTh MMPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINH;

MCIOJIb30BATh MPOU3BOAHYIO ISl U3yUEHUS CBOMCTB (YHKIMN U IOCTPOCHHUS TPa(UKOB;
MMPUMCHATH IMIPOU3BOAHYIO IJIS IPOBCACHU A HpI/I6JII/I)K€HHBIX BBI‘II/ICJICHI/Iﬁ, pemaTh 3aga4un
MPHUKIIATHOTO XapaKTepa Ha HAXOXKACHUE HauOOBIIIEr0 U HAMMEHBIIIETO 3HAYCHHUS;
BBIYUCIIATH B HpOCTCfIH.IHX ClIy4asx rjaomaau u O6’beMBI C UCIIOJIb30BAHUCM OIIPCACIICHHOI'O
UHTErpaja;

pemarh npocTeiime KOMOMHATOPHBIE 331a9l METOAOM repedopa, a TaKkKe C UCIOIb30BaHUEM
W3BECTHBIX (hOpMYIT;

BBIUUCIIATH B IPOCTEUIINX CIyYasiX BEPOITHOCTU COOBITHI HAa OCHOBE MO/ICYETA YUCIIA HCXO/IOB,;
pacno3HaBaTh Ha YepTekKax U MOJIEINISAX IPOCTPAHCTBEHHbBIE ()OPMBI; COOTHOCHTH TPEXMEPHBIE
0OBEKTHI C UX ONUCAHUSIMH, H300paKCHUAMH;

OITMCHIBATh B3aMMHOE PACIIONIOKEHUE IPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE, APTYMEHTUPOBATH
CBOM CYXJICHUS 00 3TOM PACIOJIOKECHHUH;

aHAJM3UPOBATH B MPOCTEHIINX CITydasX B3aMMHOE PacIOI0kKEeHNE 0ObEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIC MHOTOTPAHHUKHU M KPYTJIBIE TEJIa; BBITIOIHITH YEPTEKH MO YCIOBUSM 3a/1a4;
CTPOUTH NPOCTEHIINE ceueHHsI Ky0a, IPU3MBbI, TUPaAMU/IBL;

penaTh IUIAHUMETPUIECKUE ¥ POCTEHIIIE CTEPEOMETPHYECKHE 3a/1a4i Ha HaXOXK/ICHHE
FEOMETPUUYECKUX BEJIMYUH (JUIMH, YIJIO0B, IUIONIaiel, 00bEMOB);

UCIIOJIB30BATH MIPU PEILICHUN CTEPEOMETPHUYECKUX 3314 TUIAHUMETPUYECKHIE (aKThl U METOIBI;
MIPOBOJIUTH JOKA3aTEIBHBIC PACCYKACHUS B XO€ PEUICHHUS 33/1a4;

HCNOJIb30BATH MPUOOPETEHHbIE 3HAHUS M YMEHHS B MIPAKTUYECKOIl 1eATeTbHOCTH 1
MOBCEIHEBHOM KH3HMU.

JUTS TIPAKTUYECKUX PAcYeTOB 10 (hopMyiiam, BKITIOUast pOPMYIIbI, COAEPKAIIUE CTETICHU, paIUKaJIbl,
aorapu(Mbl ¥ TPUTOHOMETpUYECKUe (PYHKINHU, UCTIONB3YSI TP HEOOXOAMMOCTH CIIPAaBOYHBIC
MaTepualibl ¥ MPOCTEHINNE BEIYMCIUTEIBHBIE YCTPOMCTBA.

JUTSL OTTMCAHMS C TTIOMOIIBIO (DYHKIIUN pa3iIMYHBIX 3aBUCUMOCTEH, TIPE/ICTABICHUS HX rpadudecKH,
UHTEpIpeTaluu rpagHKoB.

JUIsl TIOCTPOEHUS U UCCIIeI0OBaHUS POCTEHIINX MaTEMAaTHYECKUX MOJIEIECH.

pelIeHus MPUKIIAIHBIX 33/1a4, B TOM YHCJIE: COIMAITBHO-YKOHOMUYECKUX U (PU3MUECKUX, HA
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUs], HA HAXOXKIECHNE CKOPOCTH U YCKOPEHHUSI.

U1l aHaJIM3a peabHbIX YHCIOBBIX JaHHBIX, PE/ICTABIECHHBIX B BUJE AUarpamMm, rpadukos;

IUTsL aHaTM3a HHPOPMAIIUK CTAaTUCTUYECKOTO XapaKTepa.

JUIs KCCIIeIOBaHUs (MOJICIMPOBAHUS ) HECIOKHBIX IPAKTUYECKUX CUTYAIMIl HA OCHOBE N3YUYE€HHBIX
¢dbopMyI1 U CBOWCTB (uUryp;

BBIYHUCIICHHSI 00BEMOB U TUTOMIA/IEH IOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPU PEIICHUN
NPaKTUYECKUX 33734, UCIIOJIb3Ysl P HEOOXOJUMOCTH CIIPABOYHUKH U BBIUUCIIUTEIbHBIE
YCTPOWMCTBA.

®dopma npomMeKyTOUHOI aTrTectanum: dk3amen (1 cemectp)
1.1. O0mme moJ10KeHus

®on oreHouHbIX cpencTB (POC) nmpegHazHaueH J1sI KOHTPOJIS M OLIEHKH 00pa30BaTeIbHbIX
JOCTHKEHUH 00yUarouxcsi, OCBOMBIIUX MporpaMmy yueOnoit auctuminas [1J1.01 MaremaTuka
®OC BKIIFOYAET KOHTPOJIBHBIE MATEPHUAIIBI LIS TPOBEACHUS TEKYIIETO KOHTPOJISA U
MIPOMEXKYTOUHOI aTTecTali B popMe dK3aMeHa.

®OC pazpaboTaH Ha OCHOBAaHUH TIOJIOKEHU:

MPOrpaMMbl TOATOTOBKH CHEIHATMCTOB cpeiHero 3BeHa cnenuanbHoctu CI10 11.02.16.
«MoHTax, TEXHUYECKOe OOCIy)KMBAaHHE U PEMOHT JIEKTPOHHBIX IPUOOPOB U YCTPOUCTBY
paboueit mporpaMmbl YI4eOHOU TUCITUTIIIMHBI « MaTeMaTHKay.
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1.2. Pe3yabTaThl 0CBOEHUS AMCHUIIMHBI, MOJIe:KALME POBEPKe

PesyabTaTnl 00y4yeHus

(ocBOeHHBbIE YMEHUS1, yCBOECHHbIE 3HAHMS)

Ymenust

BEJIMYMH M TIOTPEITHOCTH BBIYHUCIICHUH (a0CONMIOTHAS M OTHOCHTEINIbHAS); CPABHHBATH YMCIIOBbIC BHIPAKCHUS;
HAXOJIUTh 3HAYCHUsI KOPHS, CTETICHH, Jorapr(ma, TPHrOHOMETPUIECKUX BBIPAIKCHHUI;

BBITIOJTHATH IPEOOPa30BaHuUs BEIPRXKECHUM, TPUMEHSIS (JOPMYIIbI, CBSI3aHHBIE CO CBOMCTBaMH CTEIICHEH,
J0rapu(pMOB, TPUTOHOMETPUIECKUX ()yHKIIUI

BBIYUCIISTH 3HAUCHHE (PYHKITUY 0 33IaHHOMY 3HAYCHHUIO apTyMEHTA MIPU Pa3InIHbIX CII0co0ax 3aIaHus
¢dyHKIUY;

OTIpeIeNIATH OCHOBHBIE CBOMCTBA YUCIIOBBIX (PYHKLHUH, HIUTIOCTPUPOBATD MX Ha rpaduKax;

CTPOUTH rpa)KH N3YICHHBIX (PYHKIMN, WILTFOCTPUPOBATH 110 TPauKy CBOMCTBA DIIEMEHTAPHBIX (DYHKIIHH;
pemarhb paloHalbHbIe, I0Ka3aTeIbHbIC, TOTapUPMHICCKHAE, TPUTOHOMETPHUYECKHIE YPABHEHHUSI, CBOISAIIIHECS
K JIMHEWHBIM U KBaJApaTHBIM, a TAK)XXC aHAJIOTUYHbBIC HCPABCHCTBA U CUCTCMbI

HAXOJIUTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIINI;

UCTIOJIb30BaTh IPOU3BOIHYIO JJIsl U3yUEHHS CBONUCTB (DYHKIIUI U TOCTPOCHUS IPaUKOB;

NPUMEHSTH MPOU3BOIHYIO TSl PELICHUS 3a]1a4 MPUKJIAAHOTO XapaKTepa, Ha HaX0KICHHE HAUOOIIBIIIEro 1
HAaMMCHBIICTO 3HAYCHU A,

HAXOJIUTh HEONPEIeIEHHBIH HHTETPAalT;

BbIYUCIATH B HpOCTeI\/'IIHI/IX CiIydadax rjiomaian u O6’LCMI>I C UCIIOJIb30BAHUEM OIIPEACIICHHOIO MHTErpaJa.
perarh npocTeiie KOMOMHATOPHBIE 33/1a4H METOJIOM Iepedopa, a TAKKe € HCIOIb30BaHMEM H3BECTHBIX
dopmyu;

BBIYUCIISTH B IPOCTEHINNX CIyYasix BEPOSATHOCTH COOBITHI Ha OCHOBE TOJICUETA YUCIIA HCXOJIOB;
pacro3HaBaTh Ha YePTeKaxX U MOAETISX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTD TPEXMEPHBIE 00BEKTHI C HX
OIUCAHHSAMH, U300PAKCHHUAMMU;

OIHUCHIBATH B3aMMHOE PACTIOJIOKEHHE TIPSMBIX U TIOCKOCTEH B MPOCTPAHCTRBE,

aHATM3UPOBATH B IPOCTEHINMX CIy4asx B3aUMHOE PACIOI0KEeHUE 00BEKTOB B IPOCTPAHCTBE;

I/I306pa)KaTB OCHOBHBIC MHOTI'OT'PaHHUKHA U KPYTJILIC TEJIA; BBIIIOJIHATE YEPTCIKU IO YCJIOBHUAM 3a1a4,
CTPOUTH MPOCTESUIIINE CEYCHHUS KyOa, PU3MbI, TUPAMUIBI;

pelarh IaHUMETPUYECKUE ¥ TIPOCTEHIIINE CTEpeOMETPUIECKHE 3a/1a91 HA HAXOXKICHUE TEOMETPHICCKUX
BEJIMYUH (JJIMH, YTJIOB, IJIOLaiel, 00beMOB);

3Hanus

OCHOBHBIC CBCACHUA O YUCIaX U I[eﬁCTBPIHX HaJa HUMH, HpI/IGJII/I)KeHHLIe 3HA4YCHHUA BCJIIMYUH U IMOI'PCHIHOCTHU
BBIYUCIICHHH (a0CONIIOTHAS M OTHOCHUTEINIbHAS ); IOHSTHSI KOPHSI, CTETICHH, JIoTapu(Ma, TPUTOHOMETPHUYECKHX
BBIPAKEHUIA;

MOHATHE (PYHKIIUH, PA3]IMYHbIC CIIOCOOBI 33JaHNsl PYHKIMH; TOCTPOCHHE rPaQUKOB N3YyUEHHBIX QYHKITHIA,
WJUTIOCTPALUS 110 Tpa)uKy CBOWCTB 3JIEMEHTAPHBIX (DYHKITHH;

OCHOBHBIC METOJIbI PEIICHUS PAI[MOHATIBHBIX, TOKA3aTENbHBIX, JIOTapU(PMHUECKIX TPUTOHOMETPHUUECKUX
YpaBHECHHUH, a TAK)KE AaHATOTHYHBIX HEPABEHCTB U CUCTEM;

OCHOBHBIC ITOHATHUC U METOABI MAaTEMATHYCCKOI'O aHaJIn3a

OCHOBHBIE TTOHATHS TEOPUH BEPOSITHOCTH U MATEMATUUECKON CTAaTUCTUKHU

OCHOBHBIE IIOHATUE U METOBI CTEPEOMETPUU



2. TECTOBBIE BOITPOCBHI IO JUCHUIIJIMHE ITJ.01 <MATEMATUKA»

Komnerenuu:

OK 01. BpiOupare crnocoObl pemieHds 3ama4  Ipo(ecCHOHATBbHON eATEeIbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. HMcnosnb3oBaThb COBPEMEHHBIE CPEICTBA IMOMCKA, aHAW3a W HMHTEPIpPETALUU
uHpopManuu M WHPOPMAIMOHHBIC TEXHOJOTHH JUISl BBIIOJHEHUS 33734y MPOoQeCCHOHATHHOU
NESITENbHOCTH;

OK 03. [InaanpoBath 1 peasru30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U JINYHOCTHOE
pa3BuUTHE, MPEANPUHUMATEIBCKYIO IESITeNbHOCTh B MPOo(decCHOHaIbHOM cdepe, UCIOoIb30BaTh
3HAHUA 110 PUHAHCOBOI IPAMOTHOCTHU B PA3IMYHBIX KU3HEHHBIX CUTYAIIHUSX;

OK 04. D¢ dhexTrBHO B3auMO1eHCTBOBATH U pa0OTaTh B KOJIJIEKTUBE U KOMAH/IE;

OK 05. Ocy1iecTBisiTh YCTHYIO U MUCBMEHHYIO KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM
s3pike  Poccmiickoit ®epepammu ¢ ydeToM OCOOEHHOCTEH COLMAIBHOTO W KYJIBTYPHOTO
KOHTEKCTa;

OK 06. IIposBisaTe TpaKIaHCKO-MATPUOTUYECKYIO TO3HUIHMIO, JAEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJICHUE HA OCHOBE TPAIUIIMOHHBIX OOIIEUEIOBEYECKUX [ICHHOCTEH, B TOM UHCIIe
C y4eTOM TrapMOHHU3AIMHA MEXHAIMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOIICHHWH, MPUMEHATH
CTaHJapThl aHTUKOPPYIILIMOHHOTO TTOBEACHUS;

OK 07. CozeilcTBOBaTh COXpPAaHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHuto,
NPUMEHITh 3HAaHUS 00 W3MEHEHMHM KIMMara, HPUHLUINB OepekKIMBOr0 MPOU3BOCTBA,
3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BHIYANHBIX CUTYAIIHSIX.

Howmep [[IpaBuiibHBIH Coneprkanue Bompoca Komnerenmus
3a7aHus OTBET
3ajaHus 3aKPBITOro THIIA € OTHUM NPABUJIbHBIM 0TBETOM
1 IIpounTaiiTe TeKCT ¥ BbIOEPHUTE NPABUJIBLHBIN OTBET. OK 01
VYrpoctuts BeipakeHue u Haith X: lgx=I1g8+2Ig5
—1g10 -1g2
1) 10;
2) -1;
3) -10;
4) 0




IIpounTaiiTe TEKCT U BbIOEpUTE NMPAaBUJILHBIN OTBET OK 01
Haiinure xopenp ypaBHeHus  log 2(3x +1) =3

1) 11;
2) 1,

3) -10;
4) 7

3

IIpoumTaiiTe TEKCT U BbIOEpHUTE NPABUJIBLHBIN OTBET. OK 01
Yupocrture, UCTIONb3ys GOPMYITBI IPUBEICHUS:

cos(m-a)-cos(2m-a)+cos*a
1) 2cos?a;
2) 1,
3) 0;
4) 2sin’a.

IIpounTaiiTe TeKCT M BbIOEPHUTE NPABUIbHBIN OTBET. OK 01
CKOJIbKO HHTEPBAJIOB yObIBaHUs HMeeT pyHkuus f(x) =

33y OK 06
1) 1
2) 2
3) 3;
4) Hu omHoro.
IIpounTaiiTe TEKCT ¥ BHIOEPUTE NPABUIbLHBIN OTBET. OK 01

CKONbKO KPHTHYECKHX ToueK umeeT Gpynkuus  f(x) = x° -
Ox? + 15x7?

1) 2;
2) 1,
3) 3;

4) Hu oxHoii.




6 6 IIpounTaiiTe TeKCT ¥ BbIOEPHUTE NPABUJIBHBIN OTBET. OK 01
3Havenne GyHKIMH y = — x>+ 4x + 2 B TOYKE
MakCUMyMa paBHO...
1) 0;
2) 2;
3) 6
4) 8.
7 4 IIpoumTaiiTe TEKCT U BbIOEpHUTE NPABUJIBHbIN OTBET. OK 01
Toukoii MakcumyMa GyHKIH  f{x) = 16x° + 81x*> — 21x
—2  sBuseTCH...
1) -1
2) 35
3) -3
4) -3,5
3aganus 3aKpbITOro Tuna. 3aJa4m Ha COOTBETCTBHE
8 321 IIpouuTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHEe Mexay | OK 01
A-3 ¢urypamu u ux popmynamMmu o0bEMOB
- OK 04
b-2 ®opmy.ibl durypsol
B-1 A) 1) [Mapannenenune
1 2) [y ap
3 St 3) [Mupamua
B) aR*H
B) S.H
9 321 IIpounTaiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHE Mexay | OK 01
A-3 (GYHKIMSIMU B UX TIPOU3BOTHBIMH
b-2 dyHKIMH [IpousBoiHbIE
B-1 A) x3 - 9x2 + 15x 1) -9
B) 3x2 + 15x 2) 6x+15
B) -9x 3) 3x2 -9x
10 IIpouuTaiiTe TEeKCT U ycTaHOBUTEe cooTBeTcTBHEe Mexay | OK 01
A-2 OCHOBHBIMH ~ MeToAaMu 3amaHusi ¢yHkmmn u  ux | OK 02
b-3 XapaKTePUCTUKAMU
B-4
r-1 XapaKTePUCTUKN Mertonbl
A) 3aKOH, COTJIacHO 1) T3.6J'II/I‘-IHLIIZI
KOTOPOMY 3HAYEHUS 2) CroecHsrit .
3) I'paduueckuit




byHKIIH 4) AHaTUTHYCCKUT
COOTBETCTBYIOT
3HAYECHUSIM
apryMeHra,
dbopmysupyercs
CJIOBECHO
b) uzobpaxarot rpaduk
bynakun y=f(x) B
CUCTEME KOOpJIUHAT
Oxy
B) B oxHoOi1 cTpoke
TaOJIUILIBI
3aIUCHIBAIOT
3HA4YEHUs
apryMeHTa, a B
JIpyrom —
COOTBETCTBYIOIIICE
KaXX/I0My apryMEHTY
3Ha4YeHue PyHKLIUU
I') pynkmms 3agaéres ¢
IOMOIIBIO (hopMyJTBI
y=f(x), rue f(x) —
HEKOTOPOe
BBIPKEHHE C
MePEMEHHON X
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Saua}mﬂ 3aKPBITOI0 THIIA HA YCTAHOBJICHUE l'lpﬁBH.]'leOﬁ MmoCJ1e10BaTCJIbHOCTH

11

21435

IIpoyuTaiiTe TEKCT W YCTAHOBUTE TNPABWIbHYIO
N0CJIeI0BATEJIBHOCTh JICHCTBUI IIpU DPEIICHUM 3a]a4
nuHeitHoro mporpamMmupoBanus B Excel:

1) BHECTH UCXOJIHbIC JaHHbIC 3a/1a41 ¥ OTPAHHYCHHS;

2) COCTaBUTh MAaTEMAaTUYECKYIO MOJICITb 3a1a4H;
3) 3amycTuTh HajaCTpoiiKy [louck pemieHus;

4) BBIICITUTH MECTO MOJI SYCHKH PEIICHUS U 1IEIEBYIO
¢dyHKIMIO, BBECTH ee popmydy;

5) ycTaHOBHTH HY)KHBIC TTAPAMETPHI PEIICHHUS U 3aMTyCTHTh
BBITIOJTHEHHE.

OK 02

12

3214

IIpoyuTaiiTe TEKCT W YCTAHOBUTE TNPABWIbHYIO
MOCJIe0BATEILHOCTh  BBIYUCICHUS  OIPEACIEHHOTO
UHTErpaa:

1) moxcTaBisieM a B epBooOpa3Hyto, Haxoaum F(a);

2) mozcrarisieM b B mepBooOpasuyto, Haxoaum F(b);

3) Haxoaum nepBoobpasnym F(x), To ecTh
HeolpeaeEHHbIN nHTerpai (koHctanty C He
no0aBJsiem);

4) wnaxomum pasaocts F(b)-F(a).

OK 02

13

1342

IIpounTaiiTe TEKCT H YCTAHOBHUTE NPABHJILHYIO
NOCJIe10BATEILHOCTD aJITOPUTMA COCTABICHUSI
ypaBHEHUsI KacaTelnbHOM K rpaduky pynkuuu y = f(X)

1)  O603Ha4YnTH OYKBOIT & a0CIMCCY TOYKH KacaHHs.

2) TloacraBuTh HaiiaeHHBIE YyuCa a, f(a), f'(a) B
obiee ypaBaenue kacarensHoi Yy = f(a) = f'(a)(x — a).

3) Haiitu f(a).

OK 03

11




4)  Haiitu f'(x) u f'(a).

14

163452

IIpouuTaiiTe TEKCT U yCTAHOBUTE NPABUJIbHYIO
N0C/1e0BATEIbHOCTDb AJITOPUTMA HAXO0XKICHHS
HanOOJIBIIET0 U HAMMEHBIIETO 3HAUYCHHS (DYHKIIHH HA
OTpe3Ke:

1) IIpoBeputh, yTO (PYHKIIKS HEMPEPHIBHA HA TOM
OTpe3Ke

2) BriOpaTh M3 HUX HAUMCHBIIUE U HAUOOJIBIIHE
3HAYCHHUS

3) TlpupaBHsATH Mpou3BoAHYIO K 0, HaliTH
KPUTHYECKHE TOUKH

4) W3 KpUTHYECKHX TOYEK BBIOPATH T€, KOTOpPbIC
JIeKaT Ha OTpE3Ke

5) Haiitu 3Ha4eHus GYHKIUIA B KDUTUIECKUX TOUKAX
BHYTPH OTpE3Ka U Ha KOHIIaX OTPE3Ka

6) Haiitu mpou3BOAHYIO

OK 06

15

CJI0XKXHas

3anummnTe TEPMHUH, 0 KOTOPOM HJET pedb.
OyHKIMS, BHYTPH KOTOPOH €CTh Apyrast (QyHKIIHS
Ha3bIBACTCA .......

(OTBET 3anMIINTE CTPOYHBIMU OyKBaMH)

OK 02

16

IIpon3BonHas

3anummuTe TEPMHUH, 0 KOTOPOM HAET peyb.

...... — 3TO Ipeziesl OTHOLICHUS NMpHpaIleHust GYHKINU K
IIPUPALICHUIO apIYMEHTA, €CIIU MPUpaIleHNue apryMeHTa
CTPEMUTCS K HYJIIO (M 3TOT MpeAes CYyLIECTBYET).

(OTBeT 3aUIINTE CTPOUYHBIMU OyKBaMu)

OK 02
OK 07

17

IIPABUJIBHOMN

3anummTe TEPMUH, 0 KOTOPOM MIET peUb.
[Tupamuga y KOTOpOH OCHOBAaHHEM €€

ABJISICTCS TIPABWIIBHBIM MHOIOYT'OJIBHUK, a BEPILINHA
IIPOCLIUPYETCS B LIECHTP OCHOBAHMS HA3bIBACTCH ........

(OTBET 3amMIINUTE CTPOYHBIMU OyYKBaMHU)

OK 02

18

CiyqaitHoe

3anummnTe TEPMHUH, 0 KOTOPOM MIET pedb.
e COOBITHE - COOBITHE,

KOTOPOC MOXKCT IPpHU OCYHICCTBJIICHUN JaHHBIX yCJ'IOBI/Iﬁ
(T. €. IpU JaHHOM I/ICHLITaHI/II/I) KakK HpOHSOﬁTH, TaK U HC

HpOI/ISOI\/’ITI/I u A KOTOpOro HMECTCA OIpCACiICHHAas

BCPOATHOCTH €0 HACTYIIJIICHHA.

OK 02

3agaHus OTKPHITOrO TUIIA C PA3BEPHYTHIM 0TBETOM

12




19 [TpotuBonexamue | [IpounTaiiTe TeKCT H 3aNUIINTE PAa3BEPHYTHIi 0TBET OK 05
rpaHu Cdhopmynupyiite CBOHCTBO O MPOTHUBOJICKALINX TPAHAX
napajuiesienunesa | napauiesenunena
napaiesbHbl U
PaBHBI

20 Y nupamuisi IIpounTaiiTe TEKCT U 3aNUIINTE Pa3BEePHYTHIil OTBET OK 05

OJIHO OCHOBaHUE
MHOT'OYT'OJIBHUK. Y
MIPU3MBI J1Ba
OCHOBaHHS -
paBHBIC
MHOT'OYTOJIbHUK H.
VY nupamusl
rpaHu
TPEYTOJIbHUKH,
HMCIOIIHE
o0IIyI0
BEPIINHY.

B ueM orianyme MOIHOM IOBEPXHOCTH INMHUPAMUIBI OT
IIOJIHOW ITOBEPXHOCTHU ITPU3MBbI

13




2. JK3aMeHaIHOHHbIe BONPOCHI

1.

©OoONOO O~

NP RPRRPRRRERRRER R
O OWOWNOOUDWNERERO

CreneHb ¢ HaTYpaJbHBIM U LIEJIBIM MTOKa3aTeaMu. CBOMCTBA CTEIICHEN.
DopMyJIBI COKPAIIEHHOTO YMHOXKEHHS. [{eficTBHsI ¢ anreGpandecKuMu ApoosiMu
Cucrembl ypaBHECHUII C IByMsi HEU3BECTHBIMU (2 cr1oco0a pereHus).

Jlunetinas pynkuus. [lonstue GpyHKIum.

KBanpatubie kopuu. KBagpaTHbeie ypaBHeHUs U HepaBeHCTBa. CBOMCTBA KOPHEH.
Cpennee apuMeTryecKoe U TeOMETPUYECKOE YHCEN.

JeiicTBuTenpHbIe yncaa. ApudMeTHUeCKuil KOPeHb HaTypaJIbHOW CTEICHH.
Apudmernueckasi 1 reOMETPHUECKast TPOTPECCHH.

beckoneuyHo yObIBaroIIas reoMeTpuyIecKas Iporpeccusi.

. VIppanioHaibHbIe ypaBHEHUS U HEPABEHCTBA.

. IlonsTre norapudma. JlecsaTuynpie U HATypaIbHBIC JIOTApUPMBI.
. CpoiicTBa norapumoB.

. CHHYC, KOCHHYC TaHT'€HC U KOTAaHT'€HC. 3HAaKU TPUTOHOMETPHUYECKUX (DYHKITHH.
. Tpuronomerpuueckue HopmyIIbt

. Onpenenenre Npou3BOJHOM.

. Bo3pacranue u yObiBaHuE (QyHKIHH.

. IIpon3BoiHBIC BTOPOTO MOPS/IKA.

. Tabnuma mpou3BOAHBIX

. IlepBooOpa3znas. Tabnuua nepBooOpa3HbIX.

. Tabnuma UHTETPAIIOB.

Kaoun

1. Crenensio uncna a c HaTypaJbHBIM MOKa3areseM N, OonbIIMM 1, Ha3bIBACTCS MPOU3BECHUE N

MHO)KI/ITeJ'IeI\/'I, KaXIbIA 13 KOTOPBIX PaBECH a

n pas
S ' ,TJIE YUCJIO0 a- OCHOBAHHUE CTEIIECHU, @ YHUCIJIO N —

IIOKa3aTcjI€M CTCIICHHU.

Ecmun=1,To a' = a.

14



CBolicTBa cTeneHeu

a®=1,npua*0

—_

2. al=a
3. (—a)™ = a™, ecsiu n — YeTHOE
4. (—a)™ = —a™, ecsiu n — HEYETHOE
5. (ab)™ = a™b™
6 a n _ an

. G =k

-n -1

7. aT=—=
& (5) =@

= b " \a
9. anam —_ an+m
10. & = gnm

am

i  am )M =a™™

2. CDOpMy.]'ILI COKPAIICHHOI'O YMHOXCHU

1.®opmyina kBagpata cymmsl: (a + b)? = a? + 2ab + b?
2.@opmyina kBaaparta passoctu: (a — b)? = a? — 2ab + b?
3.®opmyna ky6a cymmsr:(a + b)* = a® + 3a®b + 3ab? + b3

4. ®opmyna kyba pasnoctu:(a — b)3 = a® — 3a?b + 3ab? — b3
5.@opmyna pasHocTH kBajaparos: a’ — b2 = (a — b)(a + b)

6.@opmyna cymmsl Ky6os: a® + b® = (a + b)(a* — ab + b?)

7.@opmyna pasHoctu ky6os: a® — b3 = (a — b)(a? + ab + b?).
AJaredpanyeckas 1podb — 3TO JpoOb Bnnag ,rae P u Q — MHOTOYJICHBI.

C anrebpandeckuMu IpoOSMU MOKHO BBITIOJIHATH JIFOObIE IEHCTBUS BIUIOTH A0 BO3BE/ICHUS B CTETICHbD.
[Ipu uX BBHIMOTHEHUU MBI B UTOTE TIONy4YaeM anredpandeckyro qpoos. Bee myHKTH HE0OX0IMMO
pazbupath MoCiIeI0BaTeILHO.

I[eﬁCTBHH C anre6pa1/1qec1<HMI/I IIpO6}IMI/I AHAJIOTUYHBI I[CﬁCTBHSIM C OOBIKHOBEHHBIMU I[p06}IMI/I.
H03TOMy CTOUT OTMETUTB, YTO ITPAaBUJIa ABJIAIOTCA COBIIAAAOIIMMU IIPpH JIFOOBIX BEITOJHAEMBIX C
HHUMH ,[[CI>'ICTBHSIMI/I.

Caoxenue anredpandecKux apooei.

CnosxeHre MOKET BBITIOJIHATHCS B IBYX CIydasx: IPU OJIMHAKOBBIX 3HAMEHATEIAX, IPU HATUYUHU
pa3HbIX 3HAMEHATENEH.

15



Ecnm Heo0X0IMMO TTPOU3BECTH CIIOKEHUE APOOEH C OTMHAKOBBIMH 3HAMEHATEIISIMHU, HY)KHO CIIOKUTh
YUCIUTENH, a 3HAMEHATENb OCTABUTh 0€3 M3MEHEHUS. DTO IIPABHIIO MO3BOJISIET BOCIIOIB30BATHCS
CJIOKEHUEM Ipo0ei 1 MHOTOWICHOB, KOTOPHIC HAXOIATCS B UACITUTENIX.

Ecnu umerorcst unciuteny ApoOu ¢ pa3sHBIMH YHCIUTEISIMU, TOTIa HEOOXOAMMO IPUMEHUTH IPABHUIIO:
BOCIIOJIb30BaThLCS IPUBEICHUEM K OOIIEMY 3HAMEHATEIT0, BBITIOTHUTH CIIOKEHUE MOTYYCHHBIX
Tpooei.

Beruuranmue.

BrrunTanue BEIMOIHICTCS aHAJOTUYHO CIIOKEHHUIO. HpI/I OJMHAKOBBIX 3HAMCHATCIIAX I[QflCTBPISI
BBITTOJIHAOTCA TOJBKO B YHCIHTCIIC, 3HAMCHATCJIb OCTACTCsI HEM3MCHHBIM. HpI/I Pa3IMIHbIX
S3HaAMCHATCIIAX BBIITOJHACTCA IIPUBCACHUC K O6H_[€My. ToJIBKO IIOCIIE ATOr0 MOKHO MMPpUCTYIIaTh K
BBIYHCIICHUAM.

YMHOXkeHue ajiredpanyecKux apooeii.

C npo0siMH MOXKHO MPOU3BOJIUTh YMHOKCHHE aHATIOTMYHOE YMHOXKEHUIO OOBIKHOBEHHBIX JIPOOCH: JIst
TOT0, YTOOBI YMHOKUTH APOOU, HEOOXOAMMO TPOU3BECTH YMHOKECHHIE YUCIUTENEH U 3HaMeHaTelel
OTJIENBHO.

3. YPaBHeHI/IHMI/I Ha3bIBAKOTCA MAaTCMAaTUYCCKHUEC paBCHCTBA pa3H0ﬁ CTCIICHU CJIOKHOCTHU, B
KOTOPBIX OJIHA UJIK HCCKOJIbKO BCJINYWH HCU3BCCTHEI. 3HauyeHus BcexX NNECPEMCHHLIX HYKHO HaWTH
TaKuM 06pa30M, 4YTOOKI B PE3YIbTATC UX MOCTAHOBKHU B ICPBOHAYAJIBHOC YPABHCHHUC ITOJTYYNIOCH
BCPHOC YU CIIOBOC PAaBCHCTBO.

Ilon CHCTEMOM ypaBHEHI/Iﬁ IMOHUMACTCA YCIOBUEC, KOTOPOC 3aKIII0O9ACTCA B OJHOBPECMCHHOM
BBIIIOJTHEHWHU HCCKOJIBKHUX ypaBHeHHﬁ, JIOTUYCCKHU CBA3AHHBIX MCKIAY 0060171, OTHOCHUTEIBHO OJHOMU
HJIA HECKOJIBKUX IMEPEMCHHBIX. PaCCMOTpI/IM BCC BAPHUAHTEHI pCIICHUS CUCTCEMY ypaBHCHI/Iﬁ C IBYMs
MNEPEMCHHBIMHA.

Jljist TOro 4TOOBI PEHINTh CUCTEMY YPAaBHEHUH C ABYMS IEPEMEHHBIMU, HEOOXOAMMO OIPEIEINUTD
3HAYEHUs Mapbl IEPEMEHHBIX, KOTOPBIE MPH MOJCTAHOBKE B KaXJ10€ U3 YPABHEHHUH 00paTAT UX B
BEPHBIE YHCIIOBBIE HEPABEHCTBA. ECIIN y1al10Ch BBIYUCINTD AT 3HAYEHHUS IPAaBUIIBHO, TO OHU U
OyIyT SABIATHCS pPEIIEHUEM I BCEX YpPAaBHEHUN paccMaTpUBAEMOIl CHCTEMBI.

B anrebpe HEeKOTOpbIE CUCTEMBI YPAaBHEHHU MOTYT BOBCE HE UMETh MPABMIHHBIX PEIICHUH UIIN
Ha000pPOT X MOXKET OBITh OECKOHEYHOE MHOYKECTBO.

OCHOBHBIE CITOCOOBI peuIeHusd CUCTEM C IBYMSA HCU3BCCTHBIMMU:

croco0 MoACTAaHOBKH;

CIIOCO0 CIIOKEHMUS,

Cnoco0 nmoacTaHOBKH

OTOT crnocod cuuTaeTcs OIHWUM M3 CaMbIX IMMOHATHBIX U HaCTO MCIIOJIB3YCMbIX JJIS 6BICTp0FO
HaXO0XACHUS PCHICHUA. OH 3akI04acTcs B cileayrouem:

B J1I00OM ypaBHEHUU CUCTEMBI Y BbIpa)kaeTcs uepes X;
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MMOJIYYCHHOC BBIPAKCHUEC MOACTABIISICTCA B IPYIroC YpaBHCHUC B PC3YyJIbTATC YCTO OCTACTCA TOJIBKO
OJHa HCU3BCCTHaAsI,

I10CJIC PCILICHM YPaBHCHUS OIIPEACIACTCS 3HAUYCHHUE X;

IIOCJIC DTOI0 JIETKO BBIYMCIIACTCA IIEPEMEHHAA Y.

Cnoco0 ciokeHus

AJNTOpUTM pELICHUs CUCTEMBI JINHEMHBIX YPABHEHUM C ABYMs [IEPEMEHHBIMU 3aKII0YACTCS B
BBIIIOJIHEHUH T10CJI€J0OBATEIbHBIX JEHCTBUM:

CHaYaJia Hy>KHO YPaBHITh MOAYIH KOA(DPUIIMEHTOB MTPU OJTHOM HEU3BECTHOM;
CJIOKHUTH JTUOO0 BBIYECTh YPABHEHUS CUCTEMBI;
peuuTh 00bEIMHEHHOE YPAaBHEHUE U HANTHU 3HAYEHUE OJTHOM MTePEMEHHON;

BBIYUCJIIUTH BTOPOC HEU3BCCTHOC.

4. OyHKIUSA — 3TO 3aBUCUMOCTb Y OT X, IJI€ X SABJISETCSA HE3aBUCUMOI IepeMEeHHON WM apryMEHTOM
(byHKINHU, a y — 3aBUCUMOU IEPEeMEHHON WM 3HaUYCHHEM ()yHKITHH.

3anate QYHKIMIO 3HAYUT ONPEIICITUTh ITPABUIIO, CIIEAYSI KOTOPOMY TI0 3HAYCHUSM HE3aBUCHUMOM
MEPEeMEHHON MOYKHO HAalTH COOTBETCTBYIOIIUE 3HAaUeHUS (pyHKIMU. BOT kakumu ciocobamu ee
MOXHO 33/aTh:

1.TaGauunbIHA cr1oco0 momMoraeT OBICTPO OMPEACIUTh KOHKPETHBIC 3HAUCHUSI 0€3 TOTTOJTHUTEIbHBIX
W3MEPEHUUN WU BBIYUCIICHUN.

2.AHanuTH4eckui crnocod — vepe3 Gpopmynbl. KoMOakTHO, U MOYKHO OCUUTATh (PYHKIUIO IPH
MIPOM3BOJILHOM 3HAUYEHUH apryMeHTa U3 00JIacTH OINpeaeIeHUS.

3.CnoBecHBIHN CI10c00.

4.I'paduueckuii cnocod
JIuneiinas ¢gynkuusa — 3to GyHkuus Buga y = kx + b, rae x — He3aBucuMas nepeMenHas, k, b —

HekoTopble yncna. [Ipu aTom k — yrinoBoit koagduiueHt, b — cBoOoaHBINA KOIDPHUITUEHT.

I'padukom nuHelHON QyHKIMU ABiseTcs npsmas. [ ee mocTpoeHus JOCTaTOYHO JBYX TOYEK,
KOOPJMHATHI KOTOPHIX YAOBIETBOPSIOT YPAaBHEHHUIO (DYHKIIHH.

CBoiicTBa JINMHEHOH PYHKIMN:
1.06nactp onpeneneHus GyHKIMA — MHOXKECTBO BCEX JACHCTBUTEIbHBIX YHCEI.
2.MHOXeCcTBOM 3HaUeHHUH (DYHKIMU SBISIETCS MHOKECTBO BCEX JI€MCTBUTENLHBIX YUCE].

3.I'paduk nmuneriHON GyHKIMH — TpsiMast. J{1s moCTpoeHus MPsSMOM JOCTaTOYHO 3HATH JIBE TOUKH.
[MosnoxxeHue MpsMOi Ha KOOPAWHATHOW TJIOCKOCTH 3aBUCHT OT 3Ha4YeHU# KoadduirenTos K u b.

4.dyHKIMS HE UMEET HU HauOOJIBIIEro, HU HAaUMEHBIIEro 3HAYCHHH.
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5.YeTHOCTh U HEYCTHOCTD JTMHEHHON (YHKIINHU 3aBUCAT OT 3Ha4eHui kodpurmentoB Ku b: b #0, k =
0, 3naunTt, y = b — yernas; b =0, kK # 0, 3HauuT, y = kX — Hewernas; b # 0, K # 0, 3Hauut, y = kx + b
— ¢yukuus odmiero Buaa; b =0, k=0, 3Haunt, y = 0— Kak yeTHasi, Tak ¥ HeYeTHAS PYHKIIUS.

6.CBOIiCTBOM NEPUOANYHOCTH JIMHEWHAs QYHKIUS HEe 00J1a7aeT, IOTOMY YTO €€ CIIEKTP HEIPEPHIBEH.

7.I'paduk GyHKINHU TepecekaeT OCH KoopArHAT: ock abcruce OX — B Touke (—b/K; 0); ock opauHaT
OY — B Touke (0; b).

8.X = —b/k — siBiisieTcst HyJIeM QYHKIIHU.
9.Eciub=0wuk =0, o pynkius y = 0 obparaercsi B HOJIb IPH JIFOOOM 3HAUCHUH ITEPEMEHHOU X.

Ecmu b # 0 u k=0, To pynkuus y = b He oOpamaercst B HyJlb HU [IPU KaKUX 3HAYCHUSIX IEPEMEHHOM
X.

10.®yHKIHsI MOHOTOHHO BO3pacTaeT Ha 00yiacTu onpeaesieHus npu K > 0 1 MOHOTOHHO yObIBaeT pu
k<0.

11.ITpu K > 0 pyHKIMsS IPUHAMAET OTPUIIATEIbHBIE 3HAYECHHS Ha POMEXyTKe (—o0; —b/K) u
MOJIOKUTEIbHBIC 3HAUCHHS Ha mpoMexyTke (—b/K; +o0).

IMpu K < 0 pyHKIMS IPUHAMAET OTPUIATEIbHBIE 3HAYECHHS Ha TIpoMexyTke (—b/K; +o0) u
MOJIOKUTEIIbHBIC 3HAUCHHS Ha TpoMexyTke (—oo; —b/K).

12.Koadurment K xapakrepusyer yros, KOTOPbIi 00pa3yer mpsmas ¢ MOJ0KHUTEIbHBIM
HanpasieareM OX. [TosTomy K Ha3bIBatOT yriioBbIM KO3()(OHUIIMEHTOM.

Ecnu k > 0, To 30T yron octpsiid, eciu K < 0 — tymoit, eciiu K = 0, To mpsiMast coBnagaet ¢ ocbro OX.

5. KBagpaTHbsiM KopHeM (apudMeTHYeCKHM KBaJAPATHBIM KOPHEM) U3 HEOTPUIIATEIHHOTO
YHclia & HA3bIBAETCS TAKOE HEOTPULATEIbHOE YHCJI10, KBAPAT KOTOPOIo PaBeH a

(Va =x,x* = a;x;a = 0)

KBajpaTHbIe ypaBHEHHs1 — 1TO ypaBHEHMS Bua ax’+bx+c=0, rue kospdurments a, b,c — 310
€KOTOpbIE Yncia, NpuueM a # 0.

PemnTh KBagpaTHOE yPAaBHEHUE — DTO 3HAYUT HANTHU BCE €r0 KOPHU WM, HAIIPOTUB, YCTAHOBUTD,
YTO KOPHEH HET.

EcTb 1Ba caMBIX pacnipocTpaHEHHBIX ClIOcO0a pelIeHrs TaKUX YPaBHEHH: EPBbI — € TOMOIIbIO
(hopMyIIBI KOpHEH, BTOPOH — C MIOMOIIIBIO TeopeMbl Bueta.
OcHOBHBIE CBOMCTBA KOPHeEH

Jlnst mro0oro HaTypanbHOTo N, 1enoro K i Tro0bIX HEOTPUIIATEIFHBIX YHCceN d U D BBITIOITHEHBI
paBeHCTBa:

Nab = Va - Vb;
nla Va .

;—n—ﬁ(bi()),
Yab = %a-b

V¥a = "§a(k > 0);
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5. npu HeweTHsIX N Vak = (%)k(ecmzl k <0,Toa#0);
k
6. mpu uernsix k un: Vak = (n\/ Ial) (ecrm k < 0,Toa = 0).

6.Cpennee apudmMeTnyecKoe HECKOJIBKUX YHCEII- 3TO CyMMa JaHHBIX YHCE, JeIEHHAs Ha UX
a+b
KoJuuecTBO. Tak, HanmpuMep: cpeHee apupMeTHIecKoe yucen a u b paBHO - Boob1ue, cpennee

aj4az+-+an
apupMeTHIECKOe YHCell dq, Ay, ..., 0 PABHO ————T,

Cpennee apudmeTHuecKoe MOKHO BBIUUCIATH IS YMCeN Jr00oro 3Haka. OHAKO Jajee, eCiid HeT
CTEIUATBHBIX OTOBOPOK, MBI CYMTAEM BCE PACCMATPUBAEMBIE YUCIIA HEOTPUIIATCIIHHBIMH.

Cpe}IHI/IM reOMETPUIECCKUM HCCKOJIBKUX IMOJIOKUTCIIbHBIX BCIICCTBCHHBIX YN CCJI HA3bIBACTCS TAKOC
YHCJI0, KOTOPBIM MOKHO 3aMCHUTD KAXKI0€ U3 OTUX YHCECII TakK, YTOOBI UX IMPOU3BCACHUC HE

U3MEHMIOCh. G (X1, X5, o) Xp) = /X1, X, e\ X

7.JleficTBUTENbHBIE YUCIA — DTO KaTErOPUH PALMOHAIBHBIX U UPPALMOHATIBHBIX YHCIOBBIX
3HA4YECHUH.

UYepes R 00b14HO BhIpakaeTcsi MHOXKECTBO JIEHCTBUTENBHBIX YHCEN (MX 3HAUCHHUS).

PanuoHalbHbIE YHCJIOBbIE 3HAYECHHS . 3Ty KaTCTrOpHIO YUCCII MOKHO BbIPa3nuTh, KaK
IMOJIOKUTCIIBHOC NI OTPHUIATCIIBHOC ,Z[pO6HO€ 3”HaueHue. Eie ecth BapuaHT NPCACTABJIATH
pauoOHAJIbHOC YHMCJIO B BUAC HYJICBOI'O 3HAYCHUA.

I/IppaIII/IOHaJIbHOE yucJio. HaHHHe 3HA4YCHHA HCBO3MOXHO BbIPA3UTh KaK ACJICHUC IBYX U boiee
OCIBbIX JaHHBIX. Takue umcia MNpCACTABJICHLI U BBIPAXKAIOTCA KaK 6€CKOH€‘IHa$[, HEC uMcroniasa

ONpCACIICHHOT'O ICPHUOaa ACCATUIHAA L[p06b.

ApudmeTnueckuM KOpHEM HaTypaJbHOM CTENEHH, TJe N>2, U3 HEOTPULATEIBLHOTO
qycia a Ha3bIBA€TCs HEOTPULIATENILHOE YNCIIO, N-51 CTENIEHb KOTOPOIo paBHa a.

mi— »
Ob6osnauenue: V& — kopenv n-ii cmenenu, 20e N—CTernenb apuPMETHIECKOTO KOPHS; d-IT0IKOPEHHOE
BBIpaKEHHE.

CBoiicTBa apu()MeTHYECKOr0 KOPHS HATYPAJIbLHOM CTeNeHM:

Ecmu a >0, b >0 un, m— HarypanbHbIe Yrcia, npudeM N> 2, M > 2, TO CpaBeJIUBO CIIeayoIIee:

5. I[J'IH 100010 a CIIPaBCAJINBO PABCHCTBO:

T o
v a*® = |a|,roe k — HaTypancHOe YHCIO,
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8. Apudmernyeckasi 1 reoMeTpuUYECKasi MPOrpPecCUU — HTO IBA OCHOBHBIX THIIA YUCITOBBIX
HOCHCHOB&TGHBHOCTCﬁ, KOTOPBIC UCITOJIB3YIOTCA IJIs1 OITMCAaHUA 3aKOHOMepHOCT€fI B pAAC YUCCII.

Apudmernyeckasi Iporpeccusi — 3TO MOCIEA0BATEIBHOCTh YHCET, B KOTOPOH KaXK/IbIil ClIeay O
YJIeH paBeH MpeblIyLIeMy WIEHY, K KOTOPOMY IIpUOaBIIseTCs IOCTOSIHHASL BEJIMYMHA, Ha3bIBaeMast
Pa3HOCTBIO MPOrPECCUU. ITY pa3HOCTh 00BIYHO 0003HavatT OykBoi d. Dopmyiia apudmeTryeckoit
IIPOrpeccuu

Ecnu 0603Ha4NTh MEPBBIA WICH MPOTPECCUU KaK 81, TO 00IIy 0 (OpMYITy JIJIs N-TO YIeHa
apuMeTHIECKON MPOrpeccuy MOKHO 3aMucaTh TaK:

a,=a,+(n—-1)-d
rie:

ed; — IEPBBIN WICH MPOTPECCUU;
«d — pa3HOCTh MpOrpeccu;
el — HOMED YWICHA B ITOCJIEIOBATEIILHOCTH;
ea,, — N-I YreH nporpeccun
I'eomeTpuueckas nporpeccusi — 3TO MOCIEAOBATEIBHOCTD YUCEN, B KOTOPOU KaX bl WICH MOCIIe

MIEPBOTO TOIYYACTCs] YMHOKEHHEM TIPEIbIAYIIEro YWieHa Ha (PUKCHPOBAHHOE YHCIIO, HA3bIBAEMOE
3HaMEHATEeJIeM IIPOTPECCHH.

B omnuuue om apugpmemuueckoti npoepeccuu, 2oe kaxcowviii ciedyrouwuil YieH noayiaemcs
npubasienuem noCMoSHHO20 YUCIA K NPeoblOyuieMy, 8 2e0MempuiecKoll Npocpeccuu UCNo1b3yemcs
VMHOMNCEHUE HA PUKCUPOBAHNBII KOIDDuyuenm. dma pasHuya cyujecmseeHHo eiusem Ha npupooy
nocnedosamenvHocmu. B apugpmemuueckou npozpeccuu unensvl y8enuuu8aOmcs Uil YyMeHbuaomcs
HA 00UHAKOBYIO BEIUYUHY, MO20a KAK 6 2e0Mempuieckol npozpeccuu pocm uiu yovieanue
NPOUCXOOUM IKCHOHEHYUATLHO.

@Qopmyna eeomempuneckori npocpeccuu.

Ecnm 0603Ha4nTh TIEPBBI WIEH ITPOTPECCHH Yepe3 8z, a 3HAMEHATe b IIPOrPEecCHu yepes J, To odImast
dbopmyna Ui N-To YieHa TeOMETPHUYECKOI MPOTPECCHH 3aIIHChIBACTCS TaK:

9. Yucnennas nocienoBarenbHocts B = {by, by, ..., by, ... }, K&XKIblii 4eH KOTOPOU paBeH
MpEeABIYIIEH, YMHOKEHHOW HA ITOCTOSIHHOE YMCJIO (| I 9TOM MMOCIEA0BATEIbHOCTH, HAa3bIBAECTCS
reoMeTpHuecKoi mporpeccueil. Ynucno q Ha3bIBaeTCs 3HAMEHATEIeM ITPOTPECCU.

Ecnm 3namenarens |q|<1, To Takas mocieq0BaTEIbHOCTh Ha3bIBACTCSI OECKOHEYHO YOBIBAIOIIICH
reOMETPUYECKON MPOTrPECCUEH.

KonnuecTBo 0eCkOHEUHO YMEHbIIaIOMIecs FeOMeTPUUECKOi mporpeccuu

Cymma OeckoHEYHO YOBIBaIOIIEH MPOrPECCUH - 3TO YUCIIO, K KOTOPOMY CyMMa MEPBbIX N UJIEHOB
yOBIBaroLIe mporpeccun npuodmxaercst 6€3 orpaHu4YeHui, MOCKOIbKY YHUCIIO N CTPEMUTCS K
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o0eckoHeyHocTH. CyMMa 0€CKOHEUHO YMEHBIIAIOIICHCS T€OMETPHUIECKOM MPOrpecCcun

c _ b
paccuuThiBaeTcs no popmyne:S, = —

10. UppauuoHaabHOE YpaBHEHHE — 3TO YPAaBHEHUS, B KOTOPBIX HEU3BECTHOE HAXOIUTCS O] 3HAKOM
KODHSL.

CBolicTBO: ITpH BO3BEICHNUN 00€HX YacTel ypaBHEHHUS B HATYPAIbHYIO CTEIICHb [TOy4YaeTCs
ypaBHEHUE — CIIECTBUE JaHHOTO.

BU/bI MPPALMOHAJIBLHBIX YPABHEHU I

B stom CJIyda€ Mbl MOXKEM BOCITIOJIB30BaThCA OMPCACIICHUEM KBaPaTHOTI'O KOPH:.
V@2 =a
U3 mero caemyer, uto a>0, Toraa
Hﬂﬂ Hamero cjiryvas nojiyuum
! 2 _ 2
WD =a" gy flx) =
Ty o
VIx)+g(x)=0

MpI1 3HaeM, 4TO CymMMa MOJIOKUTEIBHBIX YHCEN paBHA HYJIIO TOTJA M TOJIBKO TOTa, KOT/Ia KaK10€ U3
cllaraeMbIX paBHO HYJIIO.
T.e.

ITo ompeaenenuto kBaapatHoro kopHs f(x) > 0. Takum 006pa3om, 4T0OBI HAUTH TaKKE 3HAUCHHUS
HEU3BECTHOM, MPU KOTOPHIX BBHIMOTHSIIOTCS CJIEIYIONINE YCIOBHUS:

fx)z0g(x) =0f(x) =g(x)
HepaBeHcTBO, copepkaliye NEPEMEHHYIO O] 3HAKOM KOPHSI, HA3bIBAETCS UPPALUOHAIIBHBIM.

WppanmonanbHoe HEPaBEHCTBO, KaK MPABUIIO, CBOJUTCS K PABHOCUJIBHON cUcTeMe (WIn
COBOKYITHOCTH CHCTEM) HEPABEHCTB.

Vi) =g & {g() = 0,f(x) > g(x)

Vi) 2900 & (g(x) = 0,f(x) = g(x)

VG < g(x) & {fx) 20,9(x) >0, fx) < g°(x)

Vi) = g(x) = {fx) 20,9(x) 2 0, f(x) = g°(x)

Vi) = g(x) o {g(x) <0,f(x) =0 {g(x) = 0,f(x) > g°(x)

V) 2 g(x) & {g(x) <0,f(x) 20 {g(x) = 0,f(x) = g*(x)
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11. Jlorapudmom mnosoxurensHoro uncna b mo ocnosanmio @, @ > 0,a # 1 gaspiBaercs nmokaszarens

CTEIEHH, B KOTOPYIO HaJ0 BO3BECTU & YTOOBI MOTy4YHTh &,
loghb=ce=1)b=0 a0, ax13)a=b

JlecsiTHYHBIE M HATYPAJIbHBIE Jorapugmbl

JlecATUYHBIM JIOrapru(MOM YuCIia Ha3bIBAIOT JIorapu(dm 3Toro uncna no ocHoBanuto 10 u numnryT Ig b
BMecTo logio b.

HarypanbsHbIM JTorapuMoM 4rciia Ha3bIBAIOT JIOTapU(M 3TOTO YHCIIa [0 OCHOBAHUIO €, TJIE € —
HppalroHaIbHOE YUCII0, MPHOMKEHHO paBHOe 2,7. [Ipu aToM mumryT In b BMecT 0 loge b.

OCHOBHbI€ CBOHCTBA AOTAPHCPMOB

log, 1= 0; 10. log,b™ = m logb;
log,a=1; 11. logb™ = % log.b:
Laiy log_b
log, = =-1 i O
gy 12. log,b log.a '
log,ca = T(—: .
13. log,b =

log,a’
14. log,b - log.d =

log,a™ = m;
m
log<a™ = e
log,bc = logb + log.c:

log, g = log,b - logc:

= log_b - log,d

15. glog:b = plog.a

OO IO R N

log,b = % log b;

12. |«

13. Cunyc yria (Sin o) - 3T0 OTHOIIIEHHE TPOTHBOJIEXKAIIETO STOMY YIJIy KareTa K THIIOTeHY3€.
Kocunyc yria (cose) - 3T0 OTHOIIICHHE MPHUIISKAIIETO KaTeTa K THIIOTEHY3e.

Taurenc yria (tg o) - 3TO OTHOIIEHHE MPOTHUBOJIEKAIIETO KaTeTa K MpUIexKaIiemMy.

Kotanrenc yria (Ctg o) - OTHOIIIEHHE MPUIIEXKAIIETO KaTeTa K MPOTUBOJICIKAIIEMY.

Cumnycom yena o BIsieTCS OpAMHATA TOUKHU, MTOITy4eHHON TOBOpOTOM ToukH (1;0) BOokpyr Hauana
KOOpJAMHAT Ha yroJi o.

Kocumnycom yena o siBnsiercs abcuucca TOUKH, MOJIy4eHHON TOBOpOoTOM ToukH (1;0) Bokpyr Haudana
KOOpJMHAT Ha yTOJl (.

sin o cosa

AN AT
S

sin

tgo = .
TaHreHc — 3TO OTHOIIEHHE CHUHYCA yTila K €ro KOCHHYCY: COS @
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ctgo =

Koranrenc — 310 oTHOIIEHHE KOCHHYCA yTIia K €r0 CUHYCY:

TaHreHc 1 KOTaHTECHC 6yI[yT MOJIOKUTCIIbHBIMUA TaM, I'’IC CUHYC U KOCUMHYC UMCIOT O/IUHAKOBBIC 3HAKU.

COs O

gin o

Ot10 nepBas u TpeTbs ueTBepTr. CHHYC U KOCHHYC UMEIOT Pa3Hble 3HAKU BO BTOPOUM U YETBEPTOMN
YEeTBEPTSAX, 3/1€Ch TAHT'€HC M KOTaHTeHC OyIyT oTpuLaTenbHbl. Ha pucyHke n300pakeHbl 3HAKU

TaHI'CHCA U KOTAaHI'CHCA.

YA

wY

OlcHOEHEE TDHD 0 HO MSTPHYSCERS
TOEISCTER

sin“o+coos k=1

qETHDETB: HS92THOCTE

sin (—ce)=—sinc

& OPAYITED CII0EEHHE M ERMETAHEE

sin{o+ f)=snocos f+cosasinF

sin{o— f)=snocos f —cosasin 5

sin o ¢ . .
fgo = CUEI__—CC_]=CUEC€ cos|{ax+ F)=cosaxcos f —sinasin &
COE O " p .
cos e gl —o)=—tgcx cos{a— F)=cosc cos F+ sineo sin F
clgo = —— ¢
£ sina cig [—a)=—ciga (ot p)= EZTEL
fgee-cige =1 l—tger-tgf
. g[a_ﬁ}:M
— =tg o+l ) T l+igo-igi
COs™ o
) ] cigl+ B)= ciga -cigF—1
—— =cig =1 ) ’ ctg f+oiga
sin o ciga -cigfF+1
czgl'_a—ﬁ}=¥

cig F —cigo

P opArrTE JECHHOTO YTIA

sin 2o =2sno- COS

F OpMY TR MOTOEMHHENTO SpTVMEHTS

F Op LR TP 200 PES0 ESHE T CVAILET B PATHOCTH E
TIp OHZESJSHHS

cz+,5'_ o— 8

T -7 2 2 i i = 7§
cos2oe=cos ce—sin’ o= = = smo+an f=2luan——-cor—
c’as_:x_1+-:rc:-5:::: = -
=1-2sin"ex=2cos" c—1 3 3 gma_gmﬂ=3c05¢+ﬂ_5m&—ﬂ

2 2

2dgee s l—cosa
tglo= 7 g cosar+cosf=2cos EE s T8
1—tg o 2 1-!—-:05:::: . 8 3 3
. o Sir or —Ccoso
- == _ _ I - - - ol -
crgza=7“f -1 2 l+cosea ity o cosc—oos 5= +5‘-“T'5U1T
ACTgCE CIC"‘ E= 1+coso ) ) sin Laiﬂ:‘
® 2 l1l—cosc tgatigh=——8o
. 1 cosoc- oos 8
siner +cosce .
ctg = = =T sin{ fta)
2 l1-cosx sine cigocToeig f= - -

s o 51 S

T OpAMY ORI TPOHEOT 0 ¥TRa®

sin 3cr =3sinee— dsin’ o

14.

VHHESpCaTEHSE 00 ACTSHOEES 9SpSt TEHDSHD
MOR0EHHHOID SPTVAEHTE™

% Op AR P 200 P20 ESHHE P 0HIEATSHIE E CFAIMY
{pazmEocTE)

cos{a— B)—cos{a+ 8)

3 oF . . _
cosdo =4dcos” x—3cosa 2fg— Eag? sin o -sin 5 = 3
: sinc= = fgoe= = ; .
Igoe—tg o : g 2 cos{e — B)+cos{a+ 8)
tg3o =—"—F— l+ig” — 1—tg= — coscr-cos f= = /
1-3tg cx 2 2 2
3 2 OF s OF . sin{ o+ & )+ sin{ o — F)
cig e —3cigoe —tgt = —fgt = sinee.cosf=— / L /
Cg‘g}a=g:7‘g CD::C{—I Ig 2 ot C{_l g 3 g 2
Icig e —1 S0 = — o= = P——
1+tg — 2tg— fgeegf=—o— 57
2 2 cigoc+eigh

cigoc+eigs

cigoc-cig 8=
= = igec+1g 8

15. ITpousBoaHas pyHKIUN — MOHATHE TU(DPEepEeHITNATEHOTO HCUNCIICHHS, XapaKTepU3yIoIIee
CKOpPOCTh M3MEHEHHS (PYHKIIMH B JaHHOU Touke. Onpeensercs Kak npe/esl OTHONICHHS TPUPAICHUS
(GYHKITUY K IPUPAIICHUI0 e€ apryMeHTa IIPH CTPEMJICHUH MPUPAIICHUS apTyMEHTa K HYJIFo (TIpH
YCIIOBUH, YTO TaKOW TPEJIeIT CYIecTBYyeT). DYHKINIO, UMEIONTY0 KOHEUHYIO MPOU3BOIHYIO (B
HEKOTOPO TOUKe), Ha3bIBatOT nuddepeniupyemoii (B ganHoi Touke).[Ipomecc BeAnCIeHUS
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https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B8%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%BB%D1%8C_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)

MPOU3BOIHON Ha3bIBaeTCs AU depenunpoBanuemM. OOpaTHBIN MPOIIECC —
HaX0XJIeHHE MePBO0OPA3HOIl — HMHTErPUPOBAHHUE.

Ipasuiaa nudppepenuupoBanus GyHkumia
1. TlocTosiHHBIN MHOXHTEIb C MOKHO BHIHOCUTH 33 3HAK MPOU3BOIHOM:
(cu(x)) =cu'(x).
2. Eciu cyliecTByIOT IPOM3BOJHBIE (x) 4 v'(x) , TO TIPOU3BOIHAS OT

CyMMBI (pa3HOCTH) (QyHKIHUI u(x) 4 vlx) paBHa cyMMe (Pa3HOCTH)
POU3BOHBIX:
(u(x) £ v(x)) =u' (x) £ v'(x).

3. Eciu cymecTByIOT HPOM3BOIHbIE w'(x) 4 v'(x) , TO BBIIOJHSIOTCS
cileyrolye npasmia 1udpepeHnupoBanus NpousseaeHus GyHKIMi 1

i wv —ur
(u-v) =u'v+ur, (—] =——F  (v(x)=0)
YaCTHOTO OT UX JICJICHUS: v/ v

16. ®yukuus y = f(x) Ha3pIBaeTCs BO3pacTaromieil (HeyObIBarolei) Ha HHTepBaie (a;b) eciam s
T00BIX X1, X, € (a; b) Takux, uTo X1 < X,3HaueHus QyHkuuu f(x;) u f(x;) yIOBICTBOPSIOT
HEPaBEHCTBY

fl) <fG)t (f(x) = f(x2)).

Oyukims y = f(x) Ha3piBaeTcs yObIBaroleil (HeBo3pacraroieil) Ha uuTepBaie (a;0b) ecnu s
JH0OBIX X1, X, € (a; b) Takux, uro X; < X, 3HaueHust QyHKuuu f(x;) u f(x,) yaIOBIETBOPSIOT
HEPaBEHCTBY

fO) <fG)? (f(xn) = f(x2)).

WHTepBaiibl Bo3pacTaHusl U yObIBaHUS ()YHKIIMU HA3BIBAIOTCSI HHTEPBATaMU MOHOTOHHOCTH (DYHKITHH.
Heo6xonnmoe u noctaToyHoe ycioBus Bo3pacTtaHus (yObiBaHus) pyHkuuu. Ilycts yHKINSA Yy =
f(x) maddepentmpyema Ha uarepsaie (a;b). Torma:
lecnu ¢ynkims y = f(x) Bo3pacraer (yObiBaeT) Ha (8;b) , To Ha TOM HHTEpBae €€ MPOM3BOIHAS
HEoTpHULaTeNIbHA (HETION0XKUTEIbHA),T.€.

f'(x)=20,vx € (a;b) (f'(x) <0, Vx € (a; b));

2) ecnu pousBoaHasf ' (x) Ha uHTepBaie (@;b) monokuTenbHa (OTPHIIATEIbHA), T.€.

f'(x) >0,vx € (a;b) (f'(x) <0,Vx € (a; b)),
To dyHkuusa y = f(x) Ha (a;b) Bo3pacraer (yObiBaer).

17. IlpousBoaHasi BTOPOro MOPs/IKa €CTh MepBasi MPOM3BOIHAS OT MPOU3BOIHOM MEPBOT0O MOPSIKA.
[Tpon3BoHYIO ONPEAETAIOT, KaK MpeJiesl OTHOLIEHHS MpUpalieHust QyHKIMH K IPUPALLICHUIO e
apryMeHTa IIpU CTPEMJIEHUU NpUpaIeHus apryMeHTa K 0, eciii Takoi Mpezesl CyLECTBYET.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

MpocTbie CnoXxHole
y=x" ¥ = y=U® y =aU*'U'
" e I el g
X ¥ U U?
1 U’
y:ﬁ V=— ":«/[_/ P
2Vx WU
y=sinx y' =cosx y=sinU y'=(cosU)-U"
y =cosx y'=-sinx y=cosU y'=(~sinx)-U’
: 1 U
‘ = l o ‘ == Y | d =
3 cos’ x e T
/ 1 U
= ClIg = )= e
0 sin’ x y=cigl T
y=a" y'=ad'lna y=d’ y =U"hU.U'
y=¢€ y'=é y=e" y'=e' .U
1 U
:logar PR J:logaU <
’ : xlna : Ulha
1 o
1=1ﬂx Yy ==— =lnU P S
) 3= by ) U
' 1 ; U’
¥ = arccos x V== y = arccos U y=- =
1-x 1-U"
. .l , U
y = arcsin X V= - y=arcsinU V= =
1-x° 1-U~
1 I i
y = arclgx Ji= - ) = arctgU )= =
= b ) 1+x° 4 o ) 1+U*
y = shx y' = chx y=shU y'=chU.-U'
y=chx y' = shx y=chU y'=shU-U'
v 1 , U
)= thy ) = — y =thU ) =—
’ ; chx ) ; ch’U
y = cthe )"=—L, y=cthU y'=- [{
18. sh'x sh'U
19.®yukuus F(X) HaszpiBaeTcst mepBooOpasHoii asist hyHKimu f(X), eciu 1u1s BceX X BBIMTOTHSACTCS
PaBEHCTBO:
F'(x) = f(x)

To ectb nepBooOpazHas GyHKIUH f — 3TO QPyHKIHMSA, OT KOTOPOH B3SIM MPOU3BOIHYIO U MOIy4riH f.
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- TABJIMLIA TTEPBOOBPA3HBIX

!
Dynxnus f(x) | [TepBooOpa3snasn F(x)
k kx+c
= xn xn*l .
+c, n#-
1 n+1 e
P In|x|+c
sin x -cos X +c¢
cos X sin X +¢
1
cos? x tg x +cC
1
e - ctg x+c¢
ex e*+c
e x
ax s
1 Ina
142 arctg x+c
1

J1-x2

20. Tabnuua nHTerpanos

[a"dx = f;;
[e"dz = e*
[sinzdz = —cosz
[ ——af:ﬁ = arcsin =

dr
J 5 =In|z]
[a*dz = l‘f
Il @
[coszdz =sinz
de
fsin"!:r o Ctgm
de 1 |
rd—g? _Eln':l-‘_-l-ﬂ'

IV—% =]ﬂ'.‘r+vzg :|:ﬂ.2|
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