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IHosicHUTEALHAA 3aIIHCKA

Metoauueckre peKoMEHAAlMKU M0 y4yeOHOM aucuuiimHe MarTeMaTHKa MpeAHAa3HAuYCHBI IS
BBITIOJITHCHUSI CAMOCTOSITEIbHOM paboThl oOydarommmucs mo crnenuaibHocT 38.02.01 DxoHomMuka u
OyXTalTepCKHuil y4eT (110 OTpacisim).

CamocTtosaTenbHass paboTa BBIIOJHAETCS IO 3aJaHUI0 M INPH METOJAUYECKOM PYKOBOJCTBE
IpernoiaBaTensi, Ho 0€3 ero HemoCPEICTBEHHOTO Y4acCTHsL.

Llenpl0 CaMOCTOSATENBHOW pPAaOOTHI SBISETCS OBJIAJACHUE OOYYAIOIIMMCS YMEHHUSMHU paboTath C
MCTOYHHUKAMU, apTYMEHTAIIMH COOCTBEHHOH TOUKU 3PCHHUS.

Metoanueckie peKOMEHJAIMU 110 CaMOCTOSTENbHONW paboTe CTYJEHTOB COJEpXKAT AUJAKTHYECKUE
MaTepuaibl, KOTOpble peIHa3HAYCHBbI JJIi OpraHU3alMi CaMOCTOSTEIbHON paboThl cTyIeHTOB 1 Kypca 1o
MaTeMaTHKe, a TAKXKe JJIs1 OCYIIECTBICHUS KOHTPOJIS HaJl 3HAHUSIMU, YMEHUSIMA U HABbIKAMHU.

OcHoBHast 3amaua oOOyueHHUsT MaTeMaTUKe s CpelHero MnpogecCHOHAIBLHOr0 00pa30BaHUS
3aKio4aeTcss B 00ecleYeHHH MPOYHOrO0 M CO3HATENBHOTO OBJAJCHUA OOYYaIOUIUMUCS CHUCTEMOM
MaTEeMaTHYeCKUX 3HAHUU M YMEHHUH, HEOOXOAUMBIX B MOBCEAHEBHOW KH3HU M TPYJOBOU IESATEIBHOCTH,
JOCTAaTOYHBIX JIJISi M3YYECHUS CMEXHBIX JUCHUIUIMH ¥ TPOJODKEHUs o00pa3oBaHMs, a TakXke B
po(ecCHOHATLHOM JIeATEIIBHOCTH, TPEOYIOMICH TOCTATOYHON BBICOKOW MaTeMaTHYeCKOW KYJIBTYpPBI, a TaK
e 3aKpervieHre, yriyOJeHne W paclIMpeHne 3HaHWK ydeOHOW NUCIUIUIMHBI; TpuoOpeTeHne CTyIeHTaMHu
YMEHUUA U HaBBIKOB HCIOJb30BaHUSI COBPEMEHHBIX HAYyYHO-TEXHMUYECKUX CPEACTB, IPU PEUICHUU
KOHKPETHBIX MPAKTUYECKUX 3a/1a4.

[Tpu BBINONHEHUH CaMOCTOSITENILHON PabOThl 00YUYaIOIIUICS CaMOCTOSTENIbHO OCYILIECTBISIET cOOp,
U3YyYeHHE, CUCTEMATH3aUI0 U aHaIu3 MHPOopMaIuy, a 3ateM odopmiisieT HHOOPMALIUIO U TIPEJICTABISIET Ha
OLICHKY MPEeNoaBaTes Ui IPYIIIbL.



Buabl camocTosiTe1bHOM PadoThI

No Bun camocTosiTenpHOM pabOThI dopma KOHTPOJIS MakcumanbHO
n/m e KOJI-BO
6amioB
1. Pabota ¢ ucrounukamu Y CTHBIN OTBET HA 3aHATHU 5}
CocraBiieHrne aHHOTaUU
2. CocraBneHue ONOpHOrO  KoHcmekTa | OMOpHBIA KOHCIIEKT 5
(MOKHO CXeMY)
3. CocraBneHue KpoccBopaa [TucebmeHHBIE paOOTHI 5
4, Pemenue nmpakTuueckux 3amay [TucebmeHHBIE PAOOTHI 5
5 TectupoBanwe 10 WHAUBHAYAIbHBIM | TecTOBBIC 3aaHUs 5
TecTam
6 Yyactue B Hay4dHO-HCCIEOBAaTEIbCKOM | BricTymuienne Ha  koH(epeHIuH, | S
e TSIIBHOCTH KOHKYpPCaXx, OJMMITHAIaX
7 Hrorosas nmpoBepka (B Bue 3x3ameHa) | [IpomexxyTounas arrecranus 5

MeTtoauyeckue peKOMeHAAMHU 110 padoTe ¢ HCTOYHHKAMH

PabGora c HCTOYHHMKAMH OCYIIECTBISETCS C LENb0 MPUOOpPETeHHs OOYyYarolUMCS HaBBIKOB
CaMOCTOSITEJILHOTO M3y4yeHUs YydyeOHoro wmarepuana. Pabora ¢ HMCTOYHMKAMH SIBISIETCS  Ba)KHOU
COCTaBJISIOLIEH MPU OATOTOBKE K 3aHATHUSM.

JI1s HOTOTOBKY K YCTHOMY ONPOCY HEOOXOAMMO MPOYUTATh TEKCT UCTOYHHKA, BBIIECIUTH IJIaBHOE,
COCTaBUTh IUIaH OTBETA, IOBTOPUTH TEKCT HECKOJIbKO pa3. Ha yueOHOM 3aHATHUM MOJHO, TOYHO, AOCTYIIHO,
NPaBUIBHO, B3aUMOCBA3aHO M JIOTHYHO M3JIOKUTh MaTepuai, WUIIOCTPUPYS NpU HEOOXOAUMOCTH
IpUMEpaMHu.

PaboTa ¢ UCTOYHHKOM MOXKET OBbITh Mpe/UIoKeHa B OopMe aHHOTUPOBaHMA. AHHOTAIMS MO3BOJISET
COCTaBUTh O0OOOIIEHHOE IMpejacTaBleHHe 00 HuCTOYHUKe. Jlis cocTaBieHMs aHHOTAMM HEO0O0XOAMMO
OTBETUTH Ha CIIEAYIOLIUE BOMPOCHI:

1. ®amuiug aBTOpa, MOJTHOE HAUMEHOBaHHUE PabOThl, MECTO U 'Ol U3/IaHUSI.
2. Bun uznanus (craths, ydeOHUK, U TIp.)

3. llenw u 3ay1aun U3gaHMUs.

4. CTpyKTypa U31aHUs M KpaTKuii 0030p conepxkaHus paboThI.

5. OcHOBHBIE TPOOIIEMBI, 3aTPOHYTHIE ABTOPOM.

6. BBIBO/IBI M IIPEJUIOKEHUS aBTOPA 10 PEILICHUIO BBIJEIEHHBIX TPOOIEM.

VcTOUHNK aHHOTHUPOBaHMS ONpENENsIeT IpenoiaBaTesb, OH K€ OLEHUBAEeT aHHOTAIMIO, CIaHHYIO B
MUCbMEHHOU (hopme.

MeToanyeckue peKOMEHAAMH 110 BbINOJHEHUIO TECTOBBIX 3aaHUI

BeIlToNIHEHME TECTOBBIX 3aJaHUM MO JUCUUIUIMHE NPOBOJATCA C IEJNbK0 IPOBEPKH 3HAHUU
CTYIEHTOB. TecTHpoBaHUE MO3BOJISET MyTEM MOKCKA MPAaBUILHOTO OTBETA U Pa3d0opa TOMYIIEHHBIX OLTHOOK
JIydlIe YCBOUTH TOT UM UHOW MaTepual 1o MpeaMETYy.

[Tpu BBINOIHEHUM TECTOBBIX 3a/laHUI HEOOXOAUMO YUYUTHIBATh:
1. TecTsl paccuuTaHbl HA CAMOCTOATENBHYIO pab0Ty 0€3 NCIIOIB30BAHUS BCIIOMOTaTeIbHBIX MAaTEPHAIIOB.



2. 151 BBITIOTHEHUS] TECTOBOTO 3aJaHMsI, MPEXK]IE BCETO, CeAyeT BHUMATEIBHO MPOYUTATh MTOCTABICHHBIN
BOIIPOC.

3. [Tocne o3HaKOMIIEHUS C BOIIPOCOM CIIEAyeT MPUCTYNATh K MPOUYTEHUIO MpelaraeMbIX BApUaHTOB OTBETA.
4. HeobxoauMo mpoyMTaTh BCE BApUAHThl M B KAueCTBE NPAaBUIBLHOTO OTBETa BHIOpaTh OJUH HMHAEKC
(mudpoBoe MO0 OYKBEHHOE 0003HAUYCHHE).

5. Ecniu B TecTOBOM 3a1aHNM MTPABUIIBHBIX OTBETOB HECKOJIBKO, TO 3TO JOJHKHO YKA3bIBaThCS B 3a/IaHUU.

6. bayel HAYUCIAIOTCS 32 3a/1aHue, BHITIOJTHEHHOE B IMOJTHOM 00BbEMe: Tak, €CIH B 3a/IaHUU MPEIYCMOTPEHO
JIBA TIPABWJIBHBIX OTBETA, & OTMEYCH TOJBKO OJIMH, BBHIMOJIHCHHE JAHHOTO 3aJaHWs OLICHWBACTCS HYJIEM
0aJoB.

7. 3aganuii, rae npaBUIbHBIN BAPUAHT OTCYTCTBYET, B TECTE HE IPEAYCMOTPEHO.

8. Ha BhInosiHeHHe TecTa OTBOAUTCS orpaHuueHHOe BpeMsi. OHO MOKET BapbUpPOBATHCS B 3aBUCHMOCTH OT
YPOBHSI TECTUPYEMBIX, CIOXKHOCTU U 00bema Tecta. Kak mpaBuiio, BpeMs BBIINOJIHEHUS TECTOBOTO 3a/laHus
omnpeaensiercs u3 pacyera 30-45 cekyHa Ha OJIMH BOMPOC.

MeToanyeckue peKOMEHIAHH 0 COCTABJIEHHIO ONMIOPHOT0 KOHCIEKTa
OnopHBIA KOHCIEKT COCTaBISETCS C METbI0 000OIICHUS, CHCTEMATH3aIllMid U KPATKOTO H3JI0KCHHS
nHpopmanuu. COCTaBICHHE ONIOPHOTO KOHCIIEKTA CIIOCOOCTBYET O0Jiee OBLICTPOMY 3aIIOMUHAHUIO YI€OHOTO
MaTepHara.
CocTraBjicHHE OMMOPHOTO KOHCIIEKTa BKIIOYACT CIACIYIOIINE ICHCTBHS:
W3yueHne TeKcTa yueOHOTro MaTepuania.
OnpezeneHue TIaBHOTO M BTOPOCTEIIEHHOTO B aHATTM3UPYEMOM TEKCTE.
YcTaHOBIICHHE JIOTHYECKON TIOCIIEIOBATEIIBHOCTH MEKIY JIEMCHTAMH.
CocraBieHHEe XapaKTePUCTUKH DJIEMEHTOB YUeOHOTO MaTepuaia B KpaTkon Gopme.
BbI00p OMOPHBIX CHTHAJIOB TSI PACCTAHOBKHU aKI[CHTOB.

o g s wh e

Odopmienne ornmopHOro KOHCTIEKTA.
OnopHbI KOHCHEKT MOXET OBITh MPEICTABIEH B BHJIE CXEMBI C HCIIOJIB30BAHMEM CTPENIOK IS
OIMPEACIICHUS CBA3U MCKAY 2JICMCHTAMU,; CUCTCMbBI TCOMCTPUICCKUX (1)I/Il"yp, JIOTHYECKOU JICCTHUIBI U T./.
Or1ieHKON OMOPHOTO KOHCIEKTa MOXKET CIY>KUTh KadecTBO OTBETA, KaK CaMOro CTYJIEHTa, TaK U
JIPYTUX CTYIEHTOB €ro MCIONb30BaBIIKX. [IpenonaBarens Takke MOXKET MPOBEPUTH OMOPHBIE KOHCIIEKTHI,
ClaHHble B mMHUCbMEHHOU (opme. [lomyckaercss mpoBeneHHE KOHKypca Ha CaMblid JIYYIIHH KOHCIEKT IO
CIIEYIOIUM KPHUTEPUSM: KpPaTKOCTh (POPMBI; JIOTUYHOCTh W3JIOKEHHSI; HATJISTHOCTh BBIOJHEHUS;
YHHUBEPCAITBHOCTH CO/ICPIKaHUSI.

MeToanyeckue peKOMEHIANMH M0 COCTABJIEHHIO KPOCCBOP/AA.

KpoccBopabl cocraBisiercss ¢ 1Lenbl0 OTOOpakeHHs HHQOpMaluM B rpadUyecKkoM BUIE Ui
Pa3BUTHS SPYIUINH, PACIIUPEHUS CIOBAPHOIO 3araca, TPeHUPOBKU MaMsATH, BHUMaHus. [Ipu cocraBnenun
KPOCCBOPAOB HEOOXOIMMO NPUIEPKUBATHCS MPUHIIMIIOB HATIIHOCTH U IOCTYITHOCTH.

1. KpoccBopa nomkeH coctosTh u3 7- 20 CIIOB 10 3a/1aHHON TeMe.
KpoccBopa nomxen 0viTh "Kinaccuueckuit”

3. Odopmien Ha aucte popmara A4, BMECTE ¢ BOIIPOCAMHU

4. K kpoccBOpay OJKHBI OBITH OTBETHI Ha JIpyroM jucte popmara A4

5. Ha nmcre ¢ KpOCCBOPIOM U JIMCTE C OTBETAMH JOJKHBI OBITH YKa3aHBI TeMa KpoccBopaa, Ne rpymis
1 aBTOp paboThI.

6. He nomyckaercst Hanmuume "mutamek" (HE3armoTHEHHBIX KJIETOK) B CETKE KPOCCBOP/A.

7. He nomyckatoTcst ciaydaiiHble OyKBOCOUYETaHUS U MEPEeCceUCHUsI.
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8. 3aramanHbie ClIOBa [IOJDKHBI OBITh HMMEHAMHU CYIIECTBUTEIHHBIMA B WMEHUTEIHHOM MAJEKe
€IMHCTBEHHOTO YHCIIa.

9. JIByxOyKBEHHBIE CJIOBa JIOJDKHBI UMETH JIBA MIEPECCUCHHUS.

10. He nomyckarorcs abopeBuarypsl (110 I1K u 1.71.), cokparnienus (yp-s u ap.).

11. He pexomenayeTcst OOJIBIIOE KOJTMYECTBO JBYXOYKBEHHBIX CJIOB.

12. Bce TeKCThI TOJDKHBI OBITh HATUCAHBI Pa300PUUBO, KEITATEIHLHO OTICUATAHBI.

I'oTroBas pa60Ta IpEaACTaBIACTCA HA KOHTPOJIb B IMCEMECHHOM BU/IC.

MeToanyecKkue peKOMEH 1AM 10 PelIeHHI0 MPAKTHYECKHUX 32124

[IpakTuyeckue 3alauyd pemaroTcs C IEJIb0 3aKPENHUTh HM3YYCHHBIH MaTepual U CcHOPMHpPOBATH
OTpe/icTiCHHbIC yYMEHHUS W HABBIKH, BBIPAOOTaTh y CTYIEHTa CIIOCOOHOCTH CaMOCTOSITENIBHO peliaTh
MMOCTABIICHHBIC 33]Ia4H, TAKOHHYHO U CTPYKTYPUPOBAHO (OPMYIUPOBATH OTBET.

[Tpu penreHny 3a1a4 CTyIEHTAM MOYXKHO PEKOMEHJIOBATh TAKYI0 OCHOBHYIO CXEMY:
1) BCIOMHHUTBH TEOPETHUYECKYIO YacTh IO TEME;
2) BBITMOJIHUTD PEIICHHE IPUMEPOB (3a/1a4), COTrJIacHO 00pasiry.

OO0beM 3a1anus onpeAenseT NpernoaaBaresb.

MeTtoauyeckue peKOMEHAAMHU 110 NOATO0TOBKe 00y4al0IMXCS K IK3aMeHy

[To nucuunMHE NPOBOAMTCS YCTHBIN 3K3aMEH. DK3aMeH IIPOBOAUTCS C UCIIOJIb30BAaHUEM KOMIUIEKTA
ouneroB. KonmruecTBo OMIETOB NPEBBIIACT KOJTHMYECTBO yUAITUXCS B TPyIIe. DK3aMeHAIIMOHHBIE OMIIETHI
COJIepKaT OJJMH TEOPETUYECKUI BOIPOC U JBA MPAKTUYECKUX 3a/laHuUs.

1. B cooTBeTcTBUM C YTBEP)KICHHBIMU JaTOH, BpEMEHEM M MECTOM IIPOBEIEHUS O0yYaroIuiics
IIPUXOJUT Ha DK3aMEH.

2. JIas caauum 9K3aMeHa 1o JJaHHOW JUCLUILIMHE y 00y4arollerocs npu cede AOIKHBI ObITh TOJIBKO
pyUKa M 3a4eTHasi KHIDKKA. 3a4eTHYI0 KHMXKKY OOyUaroIIMNCs CIaeT MPeroiaBaTelto.

3. PacnonoxuB Ha CTOJNE SK3aMEHAIMOHHBIE OWJIETHI B NMPOU3BOJIBHOM MOpSJIKE, MPErnoaaBaTellb
IpUIIaiaeT K croiy yvamerocs. OOydaromuiicss NMPOU3BOJIBHO BBIOMpAEeT HEUICHTU(UIMPYEMBIH
BHEIIHE dK3aMEHAI[MOHHBIN OUIIET.

4. OOyuarommiics o3ByuuBaeT mnpenojaBarento cBou D.UN.O. u HOMEp Owiera, moiydaer OT
IpenojaBaTesis YUCThIM JUCT 7S 3aluceil, 3aHMMaeT yKa3aHHOE MECTO B ayauTopuu. OJHOBPEMEHHO B
ayJTUTOPUH TOTOBUTCA K OTBETY HE OoJiee 5 YesloBeK.

5. B TeueHMe YCTaHOBJIEHHOTO BpPEMEHM OOYYalOUIUICS TOTOBUTCS K YCTHOMY OTBETY Ha
HK3aMEHaIlMOHHBIN OmieT. BpeMms moaroToBku K OTBETY, B 3aBUCUMOCTH OT CJIOKHOCTH rnpenmeta 20-40
MuH. [Ipenonasarens BU3yalbHO KOHTPOJIUPYET NMPOLIECC TOATOTOBKH.

6. ITo ucreyeHne ycTaHOBIEHHOI'O BPEMEHM WJIM MPU FOTOBHOCTH PaHEE YCTAaHOBIEHHOI'O BPEMEHU
oOyJaroluiicss OTBEYaeT IMpPEernoJaBaTeNll0 Ha BOMNPOCHl 3K3aMeHaluunoHHoro Ownera. Ilocie oTBeTa
npenojaBaTesib MOXKET 3a/laTh JOIMOJIHUTENbHbIE WJIM YTOYHsIONIME Bompochl. [lo mToram oTBETOB
oOyuJarolerocsi MpenojaBaTeib BBICTABISET 3K3aMEHAI[MOHHYIO OLIEHKY, (QUKCHUpYsS €€ B 3adeTke,
HK3aMEHAIIMOHHOW BEJJOMOCTH, KypHaJle yueOHO! IpyIIIbI.

7. Ywuamuecs,, Hapyllalolye TUCHUIUIMHY (yCTpauBalOLIUe IE€PErOBOPHI, CIUCHIBAIOIINE U T.1.)
JIMIIAIOTCS 1IpaBa C1aBaTh HK3aMEH.

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI

CamocrositeabHas padora Nel



Tema: «Bpruncienue u cpaBHeHHe KopHe#. [IpeoOpa3oBanyst BEIpaKEHUN C KOPHAMHU U CTETICHAMU
Hesm: 3akperuienne 3HaHUKW IO BBIMOJIHEHHIO TOXKJIECTBEHHOTO MpeoOpa3oBaHus Hall apu(METHUECKUMHU
KOPHSIMU HAaTypaJlbHOW CTENEHH; BBIUMCIEHHE U CpPaBHEHHE KOpHEW; NpeoOpa30BaHUIO BbIPAXKEHUH,
COZIepKALINX KOPHH.

3ananne 1. Cnenars KOHCHEKT 110 TEME.

Kparkas Teopusi. ApupmMeTHuecKUM KOPHEM HaTypalbHOU CTEMEeHH 7> 2 U3 HEOTPULIATEIILHOTO
YKCJIa @ HAa3bIBAETCSl HEOTPULIATEIBLHOE YHUCIIO, /1— asl CTETIEHb KOTOPOT'0 paBHa d.
CgoiicTBa KOpHel N-HOIl CTeNneHu:
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1.1. @:”I,Tax kak 4 > 0 u 43= 64;
1.2, ¥125 =5 , Tak Kak 5 > 0 u 5%= 125.

W3 onpenenenus apumMeTHIecKoro KOpHs cleayeT, uto eciu a >0, TO Wa =a
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Pemrenune: cHavana ynmpocTuM KaXIblid U3 UMEIOLIUXCS KOPHEN:
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ITocye sToro 3amanHoe BBIPAXKCHUC ITPUMET BU:

(4V2+ 335 — 732)(632 — 10V5 — 24/2) = (3v/5—3v2) (42— 1045) =
124/10 — 24 — 150 + 30v10 = 42410 — 174 = 6(7V10— 29)

6(7V10—29)

OTtBeT:
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Pemenwe: ucnonb3ys CBOHCTBA apu(hMETHIECKOTO KOPHS, MOJTydaeM
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3aganue 2. BoinonHUTh AelicTBUS (OMUPAsiCh HA KOHCIIEKT)
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Yposens B
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Yposens C
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6. YpocTuTe BbIpakeHuUe a- /8

3. Yopoctute BLIpa)KeHI/Ie "a

i

7. YIIpOCTUTE BBIpAKEHUE

CamocrosiTesbHast padora

BapuaHnT 1 (KTO B :KypHaJie 110 He4eTHHIM HOMEPOM)
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5 HpI/I KaKHX 3HAYCHUAX nepeMeHHoﬁ d BBIPAXXCHHUEC NMCCT CMBICT?

5. .32 / [543 2. B3, 405 [ _35. 5f52. 5/.3
Vai wat o wWTar yan oy —at var var y—any o yan o yan

CamocrosiTesibHas padoTa Ne2
Tema: «Pemenne nppalMOHAIIBHBIX YPaBHEHUN)
Ienn: PaccMoTpeTsh pelieHne ypaBHEHUS Pa3InNYHbIMU METOJAMM.
3aganue 1
1. IIOBTOpPUTH TEOPETUYECKUIA MATEPHUAI 110 TEME.
2. OdopMUTD pellIeHHbIE YPAaBHEHHSI B TETPA/IH.
Kparkass Teopusi. IlepBelii TN MppalMOHANBHBIX YPaBHEHUH, KOTOPBIH MBI PACCMOTPHUM:
@ -a

AJNTOPUTM UX PEIIEHHs CIIeTyIOMIHiA:

1) Bo3Boaum 00€ 4acTU ypaBHEHHS B N-F0 CTENEHb: (V) = a® f (x) =a”
2) Haxoaum KOpHH ypaBHEHHs, IOIy4eHHOTO Ha IEPBOM IIare aaropuTMa: fx) =a™

3) Brimonusem nposepky (ecau ™ — uérnoe). IloacTaBnsieM Kaxblii KOPEHb B HCXOAHOE ypaBHeHUe. Eciu
OTy4aeM BepHOE PaBEHCTBO, TO KOPEHb MOAXOAUT. Ecn HeBepHOE paBeHCTBO, TO HeT.

MPUMEPBI 1. Pemwnts ypasuenns: ) V¥ —2 =1 2)vx—1=-3
| 1 1

3) Vx—1=-3 4)N5=2¢ 3 _ ypapyenue Tuna B7.

Pemenne: 1) B neBoit yactu cTOUT KOpEeHb BTOPOU CTENEHH, YTOObI M30aBUTHCS OT HET0, BO3BEAEM

00¢ yacTH ypaBHEHHS BO BTOPYIO CTEIICHD:
'[*u"x—ZP =12 x—2=1
1
PemaeM nmojiydyeHHOE ypaBHEHHE: ~ = 3,
BeimonauM niposepky. [ToncTaBuM HaiiIeHHBINH KOPEHb 3B UCXOHOE YpaBHEHHE.

Vi-2=1
Vi=1- BEPHO



2) B neBoif yacTu CTOMT KOPEHb BTOPOW CTENEHH, YTOOBI M30aBUTHCS OT HEroO, BO3BEAEM 00€ yacTu

f }‘ — (T2
YpPaBHEHUS BO BTOPYIO CTEIIEHb: '[wc -1) =(=3)
x—1=9 x=10

Brimonnum npoBepky. [loactaBuM HaiiieHHbIN KopeHb 10 B HCXOHOE ypaBHEHHUE:
410—1=-3 3 =—3 — HeEepHO
, .

3naunt, yncao 10 He ABISIETCS KOPHEM MCXOIHOIO ypaBHEHHs. TakuMm o0pa3oM, ypaBHEHHE peIIeHUil He

HUMCECT.

1=-3

| — v
Ha camom gene To, uTo ypaBHeHue ¥¥ HE MMEET PELIEHUI, MOXKHO CKa3aTb cpady. Tak kak B

JIEBOM YaCTHU CTOHUT KBaﬂpaTHBIﬁ KOpPCHb, a4 OH IMPUHHUMACT TOJIbKO HCOTPULATCIIbHBIC 3HAYCHH, a B HpaBOfI

YacTH CTOUT -3— OTPHULATCIIbHOC YUCIIO.

3) B neBoii yacTu CTOUT KOPEHb TPEThEH CTETEeHH, YTOOBI M30aBUTHCS OT HETO, BO3BEeNEM 00e JacTu

YpaBHCHHS B TPETBIO CTCIICHDb!:

— 3
2
(x—1) =(-3)% x—1=-27. x=-26
) )
Tak kak cTeneHb KOPH:A He‘IéTHaﬂ, IMPOBEPKY MOIKHO HEC BBITIOJIHATS.

4) B neBoif yacTu CTOUT KOPEHb BTOPOM CTENEHM, YTOOBI N30aBUTHCS OT HETO, BO3BEJAEM 00€ 4acTH

YpaBHCHHA BO BTOPYHO CTCIICHL:

rd

=) -0
J5-2x) 3 1 1
. 5—2xr 9

5—-2x=9. 2x=4. x=-2

Bocnonpe3zyemcs mpaBUioM MPONOPLHNH :

Breimnonnum nposepky. [TogcraBuM HaliieHHBIN KOPEHB -2 B UCXOHOE ypaBHEHUE:

3Ha'-II/IT, YHCJIIO -2 SBIISICTCS KOpPHEM HCXOJHOT'O YPaBHCHUSI.

T o o~
PelneHue ypaBHEHHI BUAA V) = g(x}lv-f(x} =/g(x)

nFro —
Vix)=a —n=2.
Takue ypaBHEHUs PEIIAIOTCS 110 TOMY K€ aJITOPUTMY, UTO U YPaBHEHHUs BUAA JUTS :

1) Bo3Boaum o0e yacTn ypaBHeHHUsI B KBaapar.
2) Pemnaem noJsiyyeHHoe ypaBHeHue. 3) BoinmosiHsieM npoBepky.
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ITPUMEPBI 2. Pemints ypaBHEHUS:

1) V=72 —17x = =X _ ypapuennue tvna B7,

VX +Tx—2=6—x

3) Vxi—x—6=+-2x

Pemenne: 1) Bo3Bogum o0e yacTu ypaBHEHHS B KBaJpar:
(V=72=17x) = (=2)?
—72—17x = x*°
x2+17x+72=0
[Tonyunnm kBagpaTHOE ypaBHEeHHE. Pemnm ero:
D=b?—42ac=172—-4-72=1

—-b+4D _-174+1
2a - 1T 2 *

.'X-'Lg =

Brinmosum mpoBepky:

x=—8:+-72—-17-(-8)=—(-8). +64=8- BEPHO

¥ =—9: ,‘,"I—?E —17- {—9} = —1:—9}. \"E =9 - BEI}HD.

OTBeT: —g; —8,

2) BosBoaum 00e yacTu ypaBHEHHUS B KBaJparT.
(o) = -0

Jxi+Tx -2

¥ 24+ 7x—2=36—12x + x*2

19x —38=0. =x=2

! 3 T _ _ rr- _
BbIOJIHIM TIPOBEpKy. ¥ = 23V (2)*2+7-2-2=6 2 W16 =4— BepHo

OrtBer: 2.
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3) BozBoaum o0e yacTu ypaBHEHHUS B KBapaT.
(»,,'xz —x— 5) = (w’—Ex}‘

2—x—6=—-2x. x?+x—-6=0

ITonyunnu kBagpaTHOE ypaBHeHue. PemumM ero:
D=b?—4dac=1*—-4-(—6) =25

—b++D —1+5 -1-5
M=oy, T 70

Beimonuny mposepky: X = 2i V2P —2—-6=+v-2+2, V—4=v—4

OOparuTe BHUMaHHE: HECMOTpPSI Ha TO, YTO MBI MOJYYMJIH OJMHAKOBBIC BBIPAXKCHHS, 2 HE OyIeT KOpHEM
—a . o
HCXOJ/IHOTO ypaBHEHHUs, TaK KaK ¥ % He orpejiesieH (KOpeHb YETHOM CTENEHU U3 OTPULIATENIbHBIX YHUCEN He

onpenencH):

x=-3 \f{—3}2 —(-3)-6= .\,-’—2 -(—3). V6 =46 —pepHo.

OtBer: 3,

p—

=Ty oy — _
Pemenne ypapenuii puga v/ ) TVgE) =a V) £yg(x) = Jh(x)

ITPUMEPBI 3: Pemnts ypaBHEHUS:

1)1..."x+2+1,."3x—2 =4

2)1.-"1.’—'1 +4x+2 =x-"'l'l—x_

Pemenne: 1) Bozeném B kBagpar o0e yacTu ypaBHEHUS:

(x-"x+ 2+43x — 2) =42
"-\_é_l- "'\_\b_,_l-

B 1eBoii YacTH ypaBHEHHs BocTonb3yemcs hopmyroir @ + 8% = a? +2ab + b7,

(Vx+2) +2-Vx+2-v3z—2+(V3x—2) =16

x+2+2Vx+2-V3x—2+3x—-2=16
12
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dy +2-4x+2-4y3x—-2=16

[lepenecém Bce ciiaraembie, KpOMe TOT0, KOTOPOE COAEPKUT KOPEHb, B OJHY YaCTh ypaBHEHUS:

2-Vx+2-V3x—2 =16 —4x

Vvi+2-4W3x—-2=8-2x

JEx+2)(3x—2)=8—-2x
(E et —
MBElI ony4YriIM ypaBHEHHE BUaaV flx)=g (x}' C ero pemnieHueM Mbl YK€ 3HAKOMBI.

Bo3BoauMm B KBaJpar 00e yacTu YpaBHCHUA:

(VG+DGr-2) = (8202
(x +2)(3x —2) =64 —32x + 4x°?

Gx? —2x +6xr—4—64+32x —4xT =0

—x2+36x—68=0

¥ —36x +6B=0

[Tonyunnu kBagpaTHOE ypaBHeHue. PemumM ero:

D = b?—4ac =(—36)?— 4-68 = 1024 = 32°

~b++D
¥2 =g
36 +32
Xy = 2 =34
_36—32 _4
Xa = 5 =

Brimomsaum IIPOBEPKY. IToacraBmsiem KOpHH B UCXOOHOC YPAaBHCHUC:

x=34: 344+2+4+43-34—-2=4. 5+'lﬂ=4'—HEBEIJHD_

x=2: y2+2++43:2-2=4. 2+2=4—EepHO

OtBer: 2.
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2) Bo3Beném B kBazipat 006€ 4acTu ypaBHECHUS:

(WVx—1++x+ 2}2 = (V11 - x}:

'[x-"x—'l ) +2-Vx—1-Vx+2+ '[xl"x+ 2}‘ = '[1.1"11 —x)
x—1+2-vx—1-vx+2+x+2=11—x
ITepenecém Bce citaraeMbie, KPOME TOTO, KOTOPOE COJEPIKUT KOPHH, B OJJHY YaCTh YPABHEHUS:

2-Vx—1-Vx+2=11—-x—x+1—-x-2

2-Vx—1-Vx+2=—-3x+10
2J(x — 1D(x +2) = —3x + 10

CHoBa B03BeaIEM 00€ YaCTH YPABHEHHS B KBAJIPAT:
(2VG-Dx+2) = (-3x+10)2

x —1)x+2) =(—-3x +10)2

4¥? +4x — 8 = 9x% — 60x + 100

5x2 —64x +108 =10
D=b?—4ac=(—64)2—4-5-108 = 1936

—bVD 64 t4d o
2 ; T w0 T

e
- =

xLz = x:

BrinmosHum mpoBepky:

—_—

x=10,8: Y1081 +y108+ 2 =TI —10,8. V9.8+V12,8=1/02 - Hesepro

x=2: y2—14++24+2=411-2. 1+ 2=3— eepHo.

OtBer: 2.
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PenieHyue MppalMoOHAJIbHBIX YPABHEHU METOA0M 3aM€EHBI MepeMEHHBIX

INPUMEPDI 4: Petiuth ypaBHEHUS:

4 Yxts

1) V=+2 5 2

Z)y“x—2+2{-“x—2:3

IIE+ [x+3 _10
3) V3 2= 3

=T,
Pemienne: 1) B ypaBHeHI/II/I NEPEMCHHAA X BCTPCYACTCA TOJIBKO B BBIPAKCHUU -\'x. 9T0 IIOACKAa3bIBA€CT HAM

— Bl o
cienath 3aMeHy = VX B osroM ciydae Mbl U30aBUMCS OT INEPEMEHHOW X M HOIYy4dUM JpOOHO-

t

paloHaIbHOE YPaBHEHUE OTHOCUTEIBHO IEPEMEHHOM “, KOTOPOE MBI YK€ YMEEM PEILaTh:

4 t+3
+22-2
t+2 5 .

Haiinem O/13. 3namenarens poOu HE TOHKEH PABHITHCS HYJIO.

OH3:t+2iﬂ' t+—2.

Tenepb HepeHecéM BCC CJIaracMbIC B OJIHY YaCTb YPABHCHUA U HpI/IBeI[éM HX K 06H_[eMy 3HaAaMCHATCJIIO:

4 5 44 gle2 2.:5n::+:}
- — N =10

t+ 2 5 1

20+t2+2t+3t+5—1ﬂt—20_
S(t+2) -

t2 —5t+ 6
S(t+2)

N30aBuMcs OT 3HaMeHATeNsl, TOMHOXKHUM Ha HEro 00e 4acTu ypaBHEHUS:
t2—5t+6=0

D=25—-4-6=1

5+1

iy =— = 3 — exogute 03
5-1

ts =— = 2 —exogutE 013

15
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Ternepsb BBIMOIHUM OOPAaTHYIO 3aMEHY:

5;,"; = 3 5;-"; = 2
x =27 x=28
OtBer: 8 u 27.

2) VYpaBHeHHUE COACPKUT KOPHH pa3HbIX cTeneHeil. [IpuBeném cHauvana Bce KOPHU K OJMHAKOBBIM
7Y o R AV = —
CTEIEHSIM, UCIIONIb3Ys YK€ U3BECTHOE HAM PaBEHCTBO '[*‘E} =Va '[wx 2} Vx—2

(fx—2) +2%x—-2=3

& _
MbI BHAMM, YTO B JTOM YPaBHEHHH IEPEMEHHAs X BCTPEYACTCS TOJIBKO B BBIPAKCHHH ¥+ 2 910

& _
TMOJICKA3KIBACT HAM CJIENaTh 3aMeHy: oGosHaumm VX ~ 2 wepes . B sToM ciyuae MbI H306aBEMCS OT

HepeMeHHOﬁ X U MOJIYYHUM KBaZIpaTHOC YPABHCHUE OTHOCHUTCIIBHO nepeMeHHoﬁ t:
t2+2t=3

t2+2t—3=0

D=4—4-(-3)=16

_—2+4_ . —-2—-4
=—3 =

Bo3Beném o0e uactu ypaBHeHHS B 4 CTETIEHb:

(35=2) =1% x-2-=1 x=3

Boinonaum nposepky:

v3-2+2¥3-2=3

1+ 2=3—EeepHo.
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Tak Kak B JIEBOIl 4acCTH CTOUT HCOTPULATCIIbHOC BBIPAKCHUC, A B HpaBOfI — OTpULATCIIBHOC, TO YPAaBHCHUC

pELICHUH HE UMEET.

Otser: 3.
= [zts ‘o == [#+3 _1
3) Bolpaxenus ¥¥¥3 u V27¥ oGpaTuble, 3amenuM  V¥F3 torma N27*  * [lomydaem ApoOHO-
1 1o
PALOHATBHOE YPABHEHHE OTHOCHTEIHHO L £ 3,
V36aBEMCs OT 3HAMEHATEISI, JOMHOKHM 00¢ 4aCTH ypaBHEHHs Ha & (t =0,
t2+1= 100
E
L2 10¢ 1-
= =
10 N a8 10 8 1
100 64 5 +3 53
= —— - = — ty = =3 t, = ==
b= —%1=3. & 2 : 2 3

Tenepb BHIMOTHUM OOpATHYIO 3aMEHY:

I'; =3
1 x+3 -

Bo3Beném o0e yacTu ypaBHEHMs B KBaJparT:

2 —x
_\|x+3

I
Lad
%]

2—x
x+3

=9

VpaBHeHHe IPOOHO-paIMOHABHOE. Pernm ero:
0213: x+3+0 x+-3

(x+3

2—x 9 _0
1 =

x+3

2—x—9x—2?_
x+ 3 N

—10x —25
x+3

17



M36aBuMCs OT 3HAMEHATENS, JOMHOKHM 00¢ 4acTH ypaBHeHus Ha ¥ T 3;

—10x —25=10
—10x =25
x =—25—exogute 03

Brinosinum npoBepky:

|2—(—aﬂ+_|—35+3 10
—25+3 2—(-25 3
v V27 (=29

1 10
3+§=?— EEpPHO.

2-x 1
24x+3_3

BosBeném o0e yactu ypaBHEHUS B KBaJIpar:

(2 — x z
,Ji+3 - @)

2—x_
x+3

1
9

VpaBHeHHe IpOOHO-paloHaIbHOE. Pemmm ero:
OJ13: x+3+0 x+-3

7 — x('} 1|:x+3

— =1
x+3 9
18—-%x—x—3

=0
x+3

15—-10x

=10

x+3

M36aBUMCS OT 3HAMEHATENS, JOMHOKHM 00¢ YacTH ypaBHeHus Ha ¥ T 3;

15—-10x =10

18



—10x = —-15

x =15 —exogut e 03

BrimonnuM npoBepky:

[2—-15 [1,5+3 10

! + =
15+3 2—15 3
\ \

o5 |45 10

— 3 |—=
4,5 05 3
V8N

1 —
P+ye=2
NS 3 _ BepHO

OtBer: -2,5u 1,5.
3aganue 2. Periuth ypaBHEHU (BBIIOJHUTH PELICHUE CAMOCTOSITENILHO B TETPAIN):

1) (x?—4x +315x—2-2x2 =0,

2) Vvr—1yxr —24x -3 = 0.

CamocrosiTesibHas padora Ne3

Tema: «Penrenue nokazaTejabHbIX YPaBHEHUID)

Iesan: PaccmoTpeTs perienrne ypaBHEHUS Pa3IMUHbIMU METOAAMU.
3aganue 1

1. IIoBTOpUTH TEOPETUUECKUI MaTEpHAI 11O TEME.
2. OopmuTh pellIeHHbIE YpaBHEHUS B TETPAJIH.

TIPUMEP 1: | 5% =625 | 526 = 255 1 3 =5
Pewenue: Pewrenue:
5% =5* 520 — g2(15x-4)
2x =4 2X—6=3Xx-8 Ortser: 2.
X=2 X=2
Ortser: 2.

Pewenne IIT ypapuennsi: 3° = 5%

Tak kak 5= 3'%93° , TO TJaHHOE YpaBHEHHE MOYKHO ITPpeoOpa3oBaTh K BUILY

3 x2-4 — (3log 35 )2x.

19



DTO ypaBHEHHE PABHOCHIILHO ciieytomemy: x> — 4 = 2xlog,5.

Kophu kBajpatHoro ypaaenus x° — 2xlog,5 - 4 = 0 TakosbI:

X,, =log,5+,/log:5+4
Otser: X,, =log,5+./log55+4

[TIPUMEP 2: 4-3%4+5.3*1 _6.3*=5

3(4.3+5.3-6)=5
Pemenue: 3"-45=5
1
9

3 =37
X=-2
3* =
Ortger: -2.
IToxa3aTenbHbIe ypaBHEeHHs, KOTOpPbIE PELIAIOTCA METOA0M BBeleHHsI HOBBIX IlepeMEeHHbIX.
[IPUMEP 3: 4%+ 21 _24=0.
Tax kak 4* =(2)? u 2¥"! = 2:2% T0 naHHOE ypaBHEHHE TIEPENUIIIEM B BUJIE:
(2% +22*-24=0.
O6o3HaunMm : 2X=t, rae t>0, monydum ypaBHeHHe t2 + 2t —24 =0, KOpHH KOTOporo t1=-6 u t=4.
[TosTOoMy 3a/aua CBOJUTCS K PEIICHHUIO BYX ypaBHeHUil: 2* =4 u 2% =- 6.

W3 mepBoro ypaBHEHHs X = 2, BTOPOE YpaBHEHUE HE UMEET PEIIeHus, Tak Kak 2* > () mpu Jr00bIX X.

OtBer: 2.
I Bapuanr II Bapuant
a) 231 -3x=15 a) 2 +2xt 4+ 2x =28
0) 9*-83*-9=0 0) 84*—62"+1=0
Pemenue.
I Bapuanr a) 2:3¥"! - 3¥=15, II Bapuant qg) 2¢ +2%1 +2¥ =28,
3*(2-:3-1) =15, %122+ 1+ 2) =28,
3%5 =15, 2x1.7 =28,
F=3, x=1 2xl =4
Otset: 1. 2x1=22 x_-1=2, x=3.
Otser: 3.
0) 9*—8-:3* -9 =0, 0) 84*—62*+1=0,
(32 -8:3* -9=0, 8(2%? - 62+ 1=0,
O6o3naunm 3*=t, rme t >0, Torna Oo6o3naunm 2* =t, roe t >0, Torma
t2-8t-9=0, 8t2-6t+1=0,
t1=9,tp=-1, '[1=£,'[2=E
2 4
Bo3sBpaiaemcs k 3ameHe: Bo3sBpaiaemcs k 3aMeHe:
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3F=9, x=2, 2X=£,x=-1,
2
. 1
3* = -1, KOpHel Her. 2% = Z, x=-2
OtBeT: 2. Ortser: -1, -2.

CymiecTByioT ypaBHenue f(x)2® = f(x)"®, koropbie HA3LIBAIOTCA «NOKA3ATEILHO-CTENEHHbIE
ypaBHEHHSI».

Ecmu f(x) >0 u f(x) #1, To 3TO ypaBHEHHE, KaK M II0Ka3aTeJIbHOE, PEIIAETCS C ITOMOIIBIO
npupaBHUBaHUs ToKaszareneit: g(x) = h(x).

Ecnu ycnoBueM He uckitouyaeTcsi BO3MOXKHOCTH f(x) < 0 wnm f(x) = 1, mpuxomuTcss paccMaTpUBaTh
HECKOJIBKO CIIy4aeB.

IIPUMEP 4: (2 +x —57) ¥ = (2 +x - 57)">

Pemenne: Ilpu pemieHnn TaHHOTO MOKa3aTENIbHO-CTENIEHHOTO YpPaBHEHHUS HYKHO paccMOTpeTh 4
ciryyast:

1) (> +x-57)=1,1e. x*+x-58=0.

2
B sTOM ciydae ypaBHeHne npumet B 1% =11 e 1=1.

2

3HAaYUT KOPHU ypaBHEHUS x° + x -58 = (. ABIAIOTCA KOPHAMHU YPaBHEHUS HCXOJHOTO.

-1++/233

Haxomum kopHn ~ x12 = —

2) x>+x—-57=-1,x>+x-56=0.

B atom ciiyuae ypaBHenue npumer Bua: (- 1) 38 = (-1,

DTOMY ypaBHEHHIO MOTYT YIOBIETBOPATH TONBKO TAKME 3HAUEHHUS X, IPU KOTOPBIX 3x°+3 u 10x
nenpie yucia ( TMOCKOJBKY OTpHUIATENhbHOE YHCIO (-1) MOXHO BO3BECTH JIMIIbL B IEIYI CTEIEHB)
OJIMHAKOBOM 4eTHOCTH ( T.€. OO0 00a YeTHBIC, TMOO HEYETHBIE).

N3 ypaBHEeHUs X +x—56=0 HaxomuM: x1=-8, x2=7.

3HayeHUE X1 = -8 HE yIOBJIETBOpsET ypaBHeHHIO ( - 1) 33 = (-1)1%,
3Ha4YUT X =7 KOPEHb UCXOJHOTO YPaBHEHHUS.

3)Ecmn  x2+x—57=0,To B 5TOM ciiydae ypasHerue npumet sux: 0% 2 = 01,
DTOMY YpaBHEHHIO MOT'YT YIOBJIETBOPATH TOJIBKO TAKHE 3HAYEHUS X, TIPH KOTOPHIX

3x2+3 >0u 10x > 0.

HamomuumM, 4to BeipakeHue 0" MMeeT CMBICI TOIBKO TpH T > 0.
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) ~1++/229

W3 ypaBuenus x° + x — 57 = 0 HaX0UM KOPHH X, , = >

-1-4229

3HaueHue X, = — He ynosieTBopseT ycaosuto 10x > 0.

CJ'IC,Z[OBaTeJ'IBHO, KOpEHb X =

-1++229
—

4) Ecm x* + x — 57> 0u x?> + x — 5721, 1o 3x* + 3 = 10x, OTKy/1a HAXOAUM X1 = 3,

O0a 3TUX 3HaYEeHUA HYXHO IIPOBCPUTH MOJICTAHOBKOI B JaHHOE YpaBHCHHUC.

Ipu x = 3, monyunm (-45)%° = (-45)* — pepHoe paBeHCTBO.

IIpu x = 1,(ﬁ—57j :(ﬂ—57j
3 \9 9

DTa 3amnKch HE UMEET CMBICIA. 3HAYHT, X = 3.

[ToxBOIMM UTOTH, MPUXOAUM K BBIBOJY, UTO JAHHOE YPABHEHUE UMEET 5 KOPHEM.

-1++/233 -1++/229
2

OTtBeT: x12 = T ,X3=71,x4= , X5 =3.

1

X2 =—.
3

3aganune2. BrimonHuTh camMocTosiTenbHO. [lepBriii psia — | BapuaHT, BTOPOH psii- BTOPOI BapuaHT, 3 psa-3

BapHaHT.

CamocrosiTesbHast pabora no Teme «llokasarenbHas pyHKIMSA, IOKa3aTeJlbHbIe YPABHEHUS.

1 BapuanT

2\ (2
1. CpaBHute uncna: 1) (gj H(gj ; 2) 458 i 45%;

2. Pemute ypaBHeHUE

1) 52x+1:25;

4 x?—14x A —45
2s) s

3) 7*1-7%=42

4) 3%-4-3*+3=0

CamocrosiTesbHas padora no teme «llokasarenbHass pyHKIMSA, IOKa3aTeJIbHbIe YPABHECHHUS.

2 BapuaHT
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9)" (9Y"
1. Cpasmure uncna: 1)12°°u12";2)| = | u|—
11 11

2. Pemure ypaBHEHUE

1) 4°7° =16

2)0,5% 710 =1

3) 2%+ 4 2% 421 = 28
4)5% —6-5"+5=0

CamocrositesbHasi padora no teme «Iloka3arenbHasi PyHKIMS, IOKA3aTeJIbHbIe YPABHEHUSD).
3 BapuaHT

3 8,6 3 4
1. CpaBHuTte uncna: 1) (Z) " [Zj :2)21° ul

2. Pemute ypaBHeHUE

1) 4-122*° = 48
2) 3x+2 _3x+1 + 3x — 63

7 2x%—4x
3)| L =1
(5)

4)4* 5.2 +4=0

CamocrosiTesbHast pabora Ned

Tema: «Pemenue 3a1ay Ha TPUMEHEHNE CBONCTB JI0rapru(MOB»

Henun: 3akpenuTs NoayyeHHbIE 3HaHUA 10 TeMe «Jlorapudm» BbuKCIEHHEM JOTrapu(PMOB.
3aganue 1. CocTaBUTH KPOCCBOPJ IO TEME.

3aganmne 2. Pemuts caMoCTOATEILHO

Ini
1. BULIYUCIIHTE: a) zlcgzal- 6) 210g232 B) 1{]10310 100 F) Hlugn 12 )1) e

no

Beruuciuts: a)logs3 6) log® # B)Ig 10 1) Ine 1) loga+s(a+5)
3. IpencraBute 1 B Buze norapudma: a) ¢ ocHoBaHueM 4; 6)c ocHoBanueM 10; B) ¢ OCHOBaHUEM €; T) C
OCHOBaHHUEM -3; 1) C OCHOBaHUEM 5

4. Beraucauts: a) logsl; 6) log <1 ; B) Igl; r)inl; m) loga(-1)
5. [IIpexacraButs 0 B Buje norapudma a) ¢ ocHoBanueM 4; 06) ¢ ocHoBanueM 10; B) ¢ OCHOBaHHEM €; T) C
OCHOBAaHHUEM -2; 11) C OCHOBaHHUEM 3

6. [MpencraButh snorapud™M MpoU3BEICHUS B BUae CyMMmbl jorapudmos: a)logs(2*7); 6) log~ (a*b);
B)lg(5*7); r)In(11*3); m)logs26

7. IIpencraBute cymmy norapudmMoB B Buae mpousBencHus: a)log23+10g25; 6)loge72+10go.718;
B)lg5+lg7; 1)Inl1+In2; x)logz3+logr ©

8. [IpencraBuTh orapumM 4acTHOTO B BHJIE PA3HOCTH JIOTapU(PMOB :

23



a)logs 7 .6)logz ¢ ;B)lg?;r)n 3 ; n)logs 4
9. IlpeacraBuTh pa3HOCTH JIOTapru(MOB B BUJIE YACTHOTO:

a)log23-10g25; 6) 1g13-1g11; B) In b-In d; r)log7(a-b)-logz(a+h)

CamocrosiTeqbHast padbota NeS

Tema: «Pemienue norapuMUYECKUX YpaBHCHHI

Lesn: YMmers mpeoOpa3oBhIBaTh BEIPAKECHUS U pEIIATh JIorapu(MUIECKUE YPABHEHUSI.
3agmanme 1. Hanucars KOHCHEKT 110 TEME

3aganue 2. BbinosHUTE CAMOCTOSITENIBHO

1. Bawm mnpeanoxkeHbl ypaBHeHMs. Bama 3agaya pemmuTbh 3TH ypaBHEHHSI U COOTHECTH OTBETHI C
COOTBETCTBYIOIIEH OyKkBOii. B pe3ynbTaTe JOMKHO MOTYYUTHCS CIOBO.

1log,(x* +4x+ 12) =2
2.log,(8 —x) = log, 5
3.log,(4 —x) =2

4.logs(x+ 6) =logs(4x — 3)
5.log:(6 —5x) = —4

Korou

3

-2

-3,-1

-15

-7

-1

-5

12

E

A

H

P

A

[0)

11

JI

3ananme 3. ['paduyeckuil AUKTAHT.
A ceiiyac BbI moOyzeTe B poiy yuuTesss. Bam HeoOX0IMMO OmpenesuTh BEPHO JIM HAWCHBI KOPHH
paBHEeHUs1. Eciii BepHO, TO BBI pUcyeTe «1a» — , «HeT» — BeimuceiBaeTe CBOM (UTYpBI B OZHY CTPOUKY.
B-1 B-2
log:(12 — 2x) = —2,x=-12 log:(b—4x) = —2,x=5
& o

Jog,(5b+x) =3,x=-22
log,(13+x) =log; 2,x=—-11
log,(x+ 8) =log,(bx—4),x=3

3aganmue 4. Pemmte norapudmuyeckre ypaBHeHUs

log,(8 —x) =4,x=-8
log;(8 —x) =log; 10,x=-2
log,(x+ 9) =log,(bx—7),x=-4

Ne /i | YpaBHeHus KommenTapuu (0aémcs 0na ciabvix yuawuxcs)
1 log,(5+x) =4 [Tonmb3ysch ONpENEIEHuEM
2 log (7-3x)=-2 [Tonb3ysck onpeeIeHueM
7
3 log (14 - x) =log, 5 [MoTeHIUpOBaHKE
4 log,(1+ x) =log, 4 [MoTeHnmpoBanue

24



5 log (x +4) =log,(2x - 12) [TorennupoBanue

6 logl x +x)=log al -4 [ToTennupoBanue

7 log, (8 —5x) = 2log, 3 [IpumenuTs cBOMCTBA JIOrapu(MOB U 3aT€M IMOTEHIIUPOBATD

8 log, (8 + 3x) =log,(3+ x) +1 | IIpumenuts cBolicTBa IOrapu()MOB U 3aT€M IOTEHIIMPOBATH

9 log,,;4=2 [onb3ysCh ONpe/IeIeHreM

10 log, S6x3 _ g [Tonb3ysick ompesenenrneM, BBIX0/] Ha MOKAa3aTebHOE
ypaBHEHUE

11 210g3 (5x—3) — 4 [TokazarenapbHOE ypaBHEHUE, IPUBECTH K JIOTapUPMUIECKOMY

CamocrositesibHas padora Ne6

Tema: «Pemienue 3aga4 Ha MPUMEHEHHE COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU OJTHOTO
apryMeHTa»

Heau: YMeTs NnpuMeHSITh TPUTOHOMETPUYECKHE (POPMYIIBI IPU BHIOTHEHUH 331aHUN

3aganue 1. CoctaBUTh KPOCCBOPJL IO TEME.

3ananue 2. BoIMOIHUTE CAMOCTOSITEIIBHO

3w .o o o
cosa =04 —<a<27 . sin— cos— tg—.
1.13BecTHO, YTO 2 . Haitmure 2 2. 72
tgo cigo Zca<
- - _ —<a<nm
2.Haittu ~2wu - 2, eciu u3BecTHo, uto 05 = —0.6 ;2 _
. o a a o a ctga
— [ o EIn— CDs— — H =
3. UsBectHo, uro 05@ = 0.8 2 Haigure 2; 2; "2 2

a
tg— T
4. 3BecTHO, uTO 2 . Haitry S0 @; cos a.tga i ctga

CamocrositesibHast padora Ne7

Tema: «Pemenue 3aau Ha MpeoOpa3zoBaHUe TPUTOHOMETPHUUECKUX BBIPAKESHUN»

Henu: 3akpenutb U CUCTEMATU3UPOBATh YMEHHE NPHUMEHATh TPUTOHOMETpUYECKHe (GOpMyIbl MpH
peoOpa30BaHUN TPUTOHOMETPUUYECKUX BBIPAKEHUH.

3aganme 1
COSE — COS 3
COSTCNN + te2a
1.ITpu Bcex IOMYyCTUMBIX 3HAUEHUAX “ m0Kas3arh TOXKIECTBO 5777 s tsina
Qsinlr — et |cos
( ) : (3r

i ) 1 3.-'1- .'| [
cosla+ o sin’ T+ﬂ' |— sinlT — e Jcos
2.YIIPOCTHUTE BBIPAXKEHUE N L .
3.Jloka3aTh TOXKIECTBA:

25



: { .
l—cos2t+sint '

|/
= tot cos| — = ¥
a)] Fein2tteos 2t : 6) L3 A
. cosi =—
nler +
4. Boraucuts © B) , €CIIH

5. Ipu Beex JOMYCTUMBIX 3HAYEHHSX “ YIIPOCTHTE BBIpaKeHHE:

2EinT o

- — ginc

4 Ve 7} 2 . 4 (o — 7}
a)] cos o —2sin ”;6)] cosla—2or)

CamocrosiTesibHast padora Ne8

Tema: «IIpocTeiilme TPUroHOMETPUIECKUE YPABHEHUS»

Heau: YcBOUTh aNrOpUTMbl PEHICHUS NPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHEHUU, YMETh

HpOCTCfII.HH@ TPUTOHOMCTPUYICCKUEC YPABHCHUA.

3aganne 1 BEINOIHUTE KOHCHEKT.
Kparkas Teopus

Tabnuna 1. KopHu TpUroHOMETpUYECKUX YpaBHEHHI

' (7 |
\teos| ——a |=cosa
L3 4
g 4 ir
—, cosfi=—, m<a<—< [ff<2n
17 2 2

YpaBHeHus

Kopun

sin x=a, a€[-1;1]

x=[-1]" arcsin a+nn, n€Z

T

Sinx=1 X:E+27m . n€z
in x=-1 i
S X=-2+27wn, n € Z
Sin x=0 x=mn,n€Z7Z
Cosx=a,a €[-11] x="arccos a +27n,n € Z
Cos x=1 X=2mn, n € Z
Cos x=-1 X=n+2nn,n € Z
Co sx=0 =
X=2+47mn, n €7
tg x=a x=arctg a+nn, n€Z
ctg x=a x=arcctg a+zn, n€Z

.'-_'c'.r}'c.sn-J|
LN
[TPUMEP 1. Beruuciautsb: -
£y Fooany
5 . 1
._m'c.sn-J| — | ; m'cco.s| — | :
L2 L2
Pemntenue: - g -
I( Y

" 1
2aresm—+| &
1 kY

“

1%
arceos — | +arctel
2

[TPUMEP 2. Pemuth ypaBHEHUE:

i 1 \| I/ 1 b
— | Farccos| — — | +arcetgl
2/ 2
arcetgl
T T
\ i) 4 3
|/ \I
|
.sm| ——x | 1

A
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Pemenue: ITo hopmyne wacTHoro
T Fr 3T 3T
—x=——+2m, ~x=-———+2m, —x=——+2m, x=—-2mn, n€Z
2 4 2 B B

| =

aaia

ciydas:

[TPUMEP 3. Pemuth ypaBHEHUE: 2eos3x = _*"'I"’T

cos3v=— ~
Pemenue: Pa3znenum jieByro v npaByro 4acTH ypaBHEHUs Ha 2: <
—_ s I |
ITo popmyne! = TAICcos &+ <M pongyyaem:
- % ; .
I 20 T T
3x =t arcecos| — — | +2m, 3x T=—|+2m, 3x b 2
!.__ 2 J Y, a
T 2mm
x=f—+—, ned
9 3

Jtg2x—1=0
[TPMEP 4. Peuinth ypaBHEHUE:
tg 11‘ 3?‘311' =1, tg > L
Pemenne: Bripazum

5 1
—x = arcig ? +

=ar +
arciga = mi noxydaem: 3

ITo popmyne f

el | L

Paznenum nieByro 1 NpaByo 4acTy ypaBHEHHUS Ha
3 1 3mm
L, HEZ

X=—arctg—+
3 3

CamocTosTebHast padoTa Ne9
Tema: «Onpenenenue npeaena GyHkiuu. OCHOBHBIE TEOPEMBI O MpeeIax. 3aMeuaTesIbHbIE TPEeNIbl»
Hesn: cdopmupoBaTh yMEHHE HAXOAUTh TMpENeNbl MOCIEI0BATENbHOCTEH M Mpenensl  (YHKIHH,
MCIOJIb30BaTh 3aMeyaTeIbHbIe MPeebl sl HaX0XKJICHHs MTPEJIeNIOB.
3ananme 1. [ToAroTOBUTHCS K YCTHOMY OIPOCY, OTBETHB Ha CJIEAYIOIINE BOPOCHI:

1.Yto Takoe npeaen GpyHKIUU?

2.Kakwue mpeernsl Ha3bIBalOTCs OTHOCTOPOHHUMHE?

3. Kakoii mpesenr Ha3pIBAIOT IPE/IeIoM Ha OECKOHEUHOCTH?

4.Tlepeuncture T€OPEMBI O TIpeenax?

5. CKoJIbKO 3amMevaTeNbHBIX Mpe/ieoB Bel 3HaeTe? x ¢popmymupoBku?
3anganme 2. PaccmoTrpute 00pa3siibl BEIUMCIIEHUS NPEIEIOB U PEIIUTe JPyTrue 3a1laHusl CaMOCTOSITENTbHO

Hpumep 1. Berancimte npenensr: limy 5 (4}{2 — 6x + 3)

Pemenue: I/ICHOJ'IB3yH TCOPCMBI O IPEAciaax, HaI0 HalTH CYMMY H PA3HOCTb HPCACIOB, a IMMOTOM IPOCTO
MOJICTaBUTh ABOWKY B ()YHKIIMIO, CTOSIIYIO MO/ 3HAKOM IIpeiena:
lim,_,,(4x% — 6x + 3) =lim,_, 4x? — lim,_,, 6X +lim, ,, 3 =422 -6%2+3=7

Orser: lim,_,(4x%? — 6x + 3)=7

. 5
Ipumep 2. Berunciure npenens: lim _, P
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P lim =5 0
IIICHUC. - -
cltienie X=® 9 o0

Orser: lim._.. — = 0
reet: limy o, ——

0 oo
Ecnu nMeeM HeolpeneneHHOCTh BUIa (6) 170051 (—), TO HEOOXOAUMBI TPEOOPA3OBAHHMSL.
o0

—5x+4

Ipumep 3. Berauciure npeaensr: lim _—

p p pea =l g2 3449
p lim —5x+4 1-544 0O
eIIeHHE: = = —
X212 3342 1-342 0

0
Yucnurenb U 3HaMEHATENb ,Z[pO6I/I IIpu x=1 PaBHBI (6) BreinmonauM ToXIECTBEHHOE Hp606p8.30BaHI/IC

(pasno;erI/Ie YUCIIUTCIIA U BHAMCHATCIIIHA MHOKUTCIIN U COKPATUThL HA O6H.[PII>1 MHO)KI/ITGJIB)

2—5x+4=0
JI=b?-4ac, 1 =25-4*1*4= 25— 16 =9.
5+3 5—3

Xi=——=4 uXp=——=1
2 2
2 — 5X + 4=(x-1)(x-4)

AHANOrMYHO 3HaMeHaTens: Xo — 3X + 2=(x-1)(x-2).

0 lim —5x+4 im (x—1)(x—4) — lim =4 -3 3
TaBJISIEM: —_— = —_— = —_— ==
OACTABIAC X=1 2 3442 =1 1)x-2) =ly 2 g
—5x+4
Ortgert: lim - =
X212 3v40
2x2—-3x-5

Mpumep 4. Beruucnure npenensr: lim
pUMEp pea X—00 j o122

o0
Pemenne: Yucnutens U 3HaMEHATENb ,Z[p06I/I npu x=00 paBHBI (—) HCO6XOI[I/IMO HCIIO0Jb30BaTh
o0

npeo6pa30BaHHe: ACJICHUC YUCIIUTCIIA U 3HAMCHATC/IA Ha MAKCUMAJIBHYIO CTCIICHL X (B JaHHOM IIpUMEPE
MaKCuUMaJibHass CTCIICHL paBHA 2) y‘-II/ITLIBaH, YTO BCIHMYHWHA o6paTHa51 OCCKOHEYHO OOJIBIION BEIHMYMHE
eCTh OECKOHEUHO Majiast BCJIMYMHA, paCKPOEM HCXOAHYI0 HCONIPECACICHHOCTD, 1100 BEIHECTH NEPpECMCHHYIO B

HauOOJIBIIICH CTETICHN B YUCITUTENIN U 3HAMEHATENH IPOOU U COKPATUTh Ha HAMOOJBIITYIO CTETICHb.

2x —3x—35 ox' 3x 5 , 370 520
R T T - 2 . LA ] 2
lim 22— 2% == =lm —F — =fm < &% =fim —% ==
r—w www |4+ x4+ 3 Fsm ] 35 Y—rwm =
1+x43x" o xj x _2+iz+_2 iﬁ W1 ,e 3
x x x X X X

o lim 2x2-3x-5 2
TBCT: —_— = =
X200 1 4x43x2 3
V2+x—y/2—x

Ipumep 5. Beruncante npeaens:: limy_,q o
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Pemenue: B aTOoM mpumepe mpeaensl yncnuTens u 3HameHarenst npu X — 0 paBubl Hymo. Heo6xomumo

YUCJIUTCIIb U 3BHAMCHATCJIb YMHOXHUTH HA BBIPAKCHUC, CONIPSAIKCHHOC YUCIIUTCIIIO.

V2 +x—+2 —x y (V2+x—V2—x)(V2+x+V2 —x)
— lim —

lim

x-0 5X x—0 5x(vV2 + X+ V2 —x)

1 2+x—2+x — 1 2x — 1 2 .
M0 o iva ) o0 ey 0 5 (o)
5lim(vV2 +x++v2—x) 5#2y2 10

x—=0
V24x—2—x 2
5xX T 10
IIpumepsbI 1JI CAMOCTOATEIBHOIO pelieHusi: Beruncnure npeaens! GyHKIHMA:

Otser: lim,_,q

2
. ) . . . x -1 . 1 . 1
limg . x°  limy_o(2x — 4vx) lim,_,(vx —3x) lim,_, ey My limg o

. 2\* . 3\ . x2—4 . -3 . x2—16 . x2—4

lim,_,, (E) lim, ., (E) lim,_,, R lim,_,; 2o lim,_,, e lim,_,, R

. x2—9 . x2—9 ) 253 —2x2 . x+2 . x2—-16

limy 3 m———  limy, 3 —— limg o 5—= limy - == limy 4 =

. 6xt—5x3+x2 . VE—VZ . x2—8x+15 . 3x2—8x+4 . (1+x)3—(1+3x)

im0 = MMy =™ s = s s g e 1Mx=0" iz

. Vx+1-1 . 3x2+4x+5 . 2%x% —3x+2 . 5x+2 . 9%’ +3x+5

limyoo = limeo o w500 Mg omn limy e
. 3x x

lim,_,.,(Vx2 + 1 — x) lim,_, % lim,_,, (1 + J—i) lim,_,, (1 + f—c)

. 3\ % . 1\% . 1% . 2 \3%

lim,_,, (1 + ;) lim,_, (1 + Q) lim,_,, (1 + ﬂ) lim,_,, (1 + E)

_ x+3\° x+3\¥+t3 H+1\* x+3\¥% x—2)2x*3

hmx—:m (E) hmx—:m (;) hmx—:m (E) hmx—:m (;) llmx—mo (E)

] x—1 x+2

lim,_,, (E)

CamocTosTebHas padora NelO

Tema: «Bpruucnenne npousBOAHbIX (yHKuUH. [IpuMeHeHHEe MPOU3BOMHON K PEIICHUI0 MPAKTUYECKUX
3a1a9»

Heau: chopMupoBaTh yMEHHE HAXOIUTh IPOU3BOAHBIE (YHKIIUI, 3a/IaHHBIX B SBHOM, JIOTAPU(DMUIECKOM U
napaMeTpruueckoM BHUJAE, HAaXOAWTHh NPOU3BOIHBIE CIOXHBIX (YHKIMI, 3HATh TEOMETPUUYECKUN CMBICI
npou3BojHOMU. [loBTOPUTH, 00OOMIUTE W CHUCTEMAaTHU3HPOBATh 3HAHUS O (U3MUECKOM CMBICIE MEpPBOI
IIPOM3BOJIHOM, CTOCOOCTBOBAThH BhIPAOOTKE HABBIKOB B IPUMEHEHUHU POU3BOAHOMN K PELIEHUIO 3a/1ay.
3ananue 1. CocTaBbTe KOHCIIEKT MO TeMe (MCIOJIb3ysI METONYECKUE PEKOMEHIAIINN ).

3ananue 2. Haifti mpou3BoHbIE OT (QYHKIIHH:
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4

1, y:XI—3x2+6x—2

2% 3
2. yv———+X
3 X

1 2 1
3 y—+———

X x 3x3

1

5. y=§—|—2%,&—23
6. y=2tgx—3C0SX
7. y=7sin x+5e*
8. y=\f}+ctgx

9. F2W+1Hx
10.y=2sin x -6 tg X

1 et Inx
AN

12. Fx‘l‘ +ctg x

30

1 1
13.y=——e*+-Inx
2x 3

14. y=y/2 sin x — <42

15.y=e* —sin x + cos x

16.y = sin X cos X

17.v-(x2+x)Inx

18.y=tgx e”™

19.y =ctg x cos x

20.y=(sin x — cos x)?
x—1

xZ—2x

22.y= sinx
CosX

23. Fx—I—Z

24.y =sin X tg X

25.y = ctg X €os X




CamocrosiTeibHas padora Nell

Tema: ((HaXO}K,I[eHI/IC HEOIIPCACIICHHBIX  HHTCTpaIOB  pa3jiM4YHbBIMU MW MCETOJAaMH.

OIMPECACIICHHBIX HHTCTPAJIOBY

BBIYMCJICHUC

Henun: 3akpenuth yMeHHS HUHTETPUPOBATh (YHKIUIO, MCIONB3YSd TaOJIUIy OCHOBHBIX HWHTETPAJIOB;
3aKpeNUTh HABBIKM HAXOXKJIECHUS HEOMPEEICHHbIX HWHTETPAioB pPa3jIMYHbIMH CHOCOOAMHM; TILUIOLIAAH

KPUBOJIMHENHOH TPAICLH.
3aganue 1. Tabnuia uaTETpaIOB

n+

1. JX dX——-l-C (n;t—l) f(kx +b)ndx _ 1 (kx+b)n+1

n+1 n+1
2. [dx=x+C [kdx =kx +C f—,_dx:2\/§+(.'
WX
dx _ 1
3. j?zln|x|+C ka+bdx = In(kx +b)+ C, k#0

4, Jsin xdx=—cosx+C [ sin (kx +b) dx = —i- cos(kx +b)+C, k#0

5. Icosxdx=sin x+C  [cos (kx + b) dx = % sin(kx+b)+C, k#0

dx x T
6. I dx =tgx+C x=Z+7n, neZ. f = In |tg (:——I——)| +C
0032 2

COsSX

In|tg |+C

sinx

dx

7. j ——ctgx+C xzzny neZ |
Sln

8. [ tg xdx = —In|cos x| + C

9. [ ctg xdx = In|sinx| + C

10. [e*dx=e* +C [ eF* b dx =%-ekx+b +C k=0

11. jaxdx=ﬁ—a+c, (a>0)

12. I :—arcth+C
a? + x? a

. X
=arcsin—+C

o [ e

du
14. —=|‘ \/ziz C, |ul>|al, a=0.
J‘—uziaz niu++vu?+a?|+ ||>|| #

dx dx 1 atx
15.fx2_a2——1 |x+a +C faz—xz_ﬂi |+C az0
2
16. j\/u2+a2du:%\/u2+a2 +a7ln‘u+ u?+a?l+c, a=0

2
17. I\/az —u?du =%\/a2 —u? +a7arcsin Yic, a0
a

I/ICHOJ'II)SYSI Ta6m/1uy HHTErpajioB, BBIYHUCINUTC HECOIIPCACIICHHBIC MHTCTPAJIbl:

+C,n# —1,k # 0



3
St
. [ 3e*du
[ x2(1 + 2x) dx
f 3dx
" adx
: jx3(1+5x)jx

f xyxdx
e

(x*-3)?
. Ide
x342

.f(x+\/§—3x5—3— : )dx

o B~ W N

\l

(o]

11.
5X 3/;
(1—x)?
12. | - dx

CamocTosTebHast padora Ne 12

Tema: «KoMrekcHble yucia U JeCcTBUS HaJl HUMU

Hesm: 3akpenuTh BHIIOIHEHNUE apu(PMETHUECKUX JeHCTBUI HAJl YMCIaMu. 3aKpENUTh HaBbIKU BBITIOJTHEHUS
JIeWCTBUI HaJl KOMIUIEKCHBIMH YHCIaMU B alreOpanyeckoi, TPUTOHOMETPUYECKOH M TOKa3aTelbHOM
bopme 3anucu.

3aganue 1 . Crenarb KOHCIIEKT IO TEME.

CamocTosTebHas padora Ne 13

Tema: «OcHOBBI TEOpUHU BEPOATHOCTEW U MATEMATUUECKOM CTaTUCTUKN

Hemn: dopmupoBaHue Yy CTYIACHTOB O0a30BbIX MaTEeMAaTHYECKUX 3HAHUM JJs pelIeHus 3a1ad B
npoeCCUOHATILHON J1eATeIbHOCTH, YMEHUE NMPUMEHSATh MaTeMaTHUYeCKUIl anmapaT TEOpUH BEepOSTHOCTEH
IIPY pELICHNN 3a]au.

3aganue 1 CocTtaBbTe ONOPHBIN KOHCIEKT 110 TEME

CamocrosiTe1bHast padora Ne 14

Hesm: [TpoBepka chopMUPOBAHHOCTH Y CTYJACHTOB 0a30BBIX MaTeMaTUYECKUX 3HAHHH.
3ananme. [IoaroTOBUTHCA K IK3aMEHY.

1. YCTHO OTBETHB Ha CIEAYIOUIME BOMPOCHI:

JK3aMeHALMOHHBIE BONPOCHI.

1. Apudmernueckuii KopeHb HaTypaJIbHOM cTenieHu. CBOiCTBA.
2. CreneHu ¢ pallMOHAIbHBIMU U JEHCTBUTEIbHBIMU NTOKA3aTEIsIMU, UX CBOMCTBA.
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16.

17.

18.

19.

20.
21.

22.
23.

24,
25.

Konyc. OnemenTs! konyca. [Tnomans u o6beM KoHyca.

[TpaBuna quddepenuupoBanus. [IponsBoanas TpuroHoMeTpuiyeckux GpyHkuid. [Tpumepsr.
OcCHOBHBIE NOHATUS KOMOMHATOPUKHU: Pa3MELEHUs, IEPEeCTaHOBKHU, codyeTanus. bunom Herorona.
Tpeyronbuuk Iackais.

ITpaBriibHBIE MHOTOrpaHHUKH. [IprMepsl.

[Tpou3BoHbIE NeMeHTapHbIX (yHKUIUH. [IprMepsl.

OcHOBHBIE IOHATHS U AKCUOMBI CTEpEOMETPUH. B3auMHOE pacnonokeHue NpsMbIX U INIOCKOCTEH.
ITonsiTe BekTOpa B mpocTtpancTse. KoMiuianapHbie BEKTOPBI. PaBHbBIE BEKTOpA.

. OyHKIIUA Y = COS X , €¢ CBOMCTBA U TpaduK.

. Hununp. @opMyisl MIIOLIAANA TOBEPXHOCTH M 00bEeMa LMIMHJIpA.

. MaTerpan u ero npumenenue. ®opmyna Herotona- JleiiOHuia.

. OyHKIMA y=tg X, ee cBOiicTBa U rpaduk.

. [IpssmoyronpHas (AekapToBa) cUCTEMa KOOPJIMHAT B MPOCTPAHCTBE.

. @opmyna npuseneHus. YeTHOCTb, HEUETHOCTb, IEPUOJAUYHOCTh, TPUTOHOMETPUUECKUX (PYHKIIHI.

®opmyna crnoxenus sin(a+); cos(at+f). opmynsl ABoMHOTO aprymenTa. [Ipumepsr.

Panunannoe n3mepenue yrioB u ayr. COOTHOILICHUS MKy TPAAyCHON U paJiMaHHOW MEepaMu yriia.
3HaKU TPUTOHOMETPUYECKUX (PYHKIUIL.

[MTupamuna. IlpaBunpHas nupamupga. Dopmynsl IUIOLIAAM IOJHOM IMOBEPXHOCTH M 00beMa
IIUPAMHUIBL.

Mpuororpannuku. Ilpusma. Bunel npusm. @opmyibl Miomaau MOJIHOW MOBEPXHOCTU U o0bema
IIPU3MBL.

Jlorapugmsl. OcHOBHOE JorapuMUIecKoe TOXIeCTBO. HaTypanbHbIe U 1€CATUYHBIC JOTapH(MBbI.
®opmyna nepexoja K Ipyromy OCHOBaHHUIO.

OyHKIMs y=sin X, €€ CBOWCTBA U TpaduK.

[TonsiTue BekTOpa B HpOoCTpaHcTBe. JleHCTBUSA HaJ BEKTOpPaMM, 3aJaHHBIMU CBOMMH
koopauHatamu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.

JByrpaHHbIi yroi. JINHENHHBIN yroi ABYrpaHHOTO yria. Teopema o Tpex MEepIEeHIUKYIspax.
Oynkuus. OOnacth ompeneneHus, odaacTb 3HadeHHs. CriocoObl 3aaHust GyHKIMA. OCHOBHBIE
CBOICTBa: YETHOCTh, HEUETHOCTh, MOHOTOHHOCTH. [loHsATHE 00paTHOM (yHKIIMU. [Ipumep.

[{enbie 1 panMoHaNbHBIEC YKciia. [[eCTBUTENbHBIC YUCTA.

Knaccuueckoe onpenenenue BeposiTHOcTH. CBOICTBA BEPOSITHOCTH.

2. [IncbMeHHOo PC€UIUTDL 3aJaHUs K IK3aMEHY

© o N o o

Kens, JI€ns, Kons, Bansa u ®ens 6pocuin xpebuit — komy UATH B MarasuH. KakoBa BeposSITHOCTh
TOT0, UTO B MarasuH HaJio Oyzaer uaru JIéune.

B simuke 6 Oenbix u 8 yepHbIX mapoB. Hayran Oepyt 2 mapa. KakoBa BeposSTHOCTH TOTO, YTO 00a
1apa OKaKyTCsl YEPHBIMU?

2 xt X

. 6x* +5x* —4x® + Tx? —9x +11
BhIuncIuTe HeonpeaeleHHbI HHTErpa: '[ dx

. 1 2 5 1
Beruucnure HeonpeaeIeHHbI HHTErpall: J VT +——— |dx

X2

BrraucinThb onpeseneHHslii uaTerpan: [, 2xdx
. . 2
Haiitu 3HaueHne npou3BoHON GYHKIMHU B TOUKe Xo= 1, ecnu f(x) = x~ +4x.

Beruncnuth HeOnpeAeIeHHbIN HHTErpal: [ (6x2 - 2x)0X.

Haiitu npousBomuyto pynkimu f(x) =x +2sinx + 3 e*
Haittu npousBoanyto pyHkimu y = (2x — 3)*sin X.
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HaiiTi npou3BoaHyIO CII0KHON QYHKIIUU Y = (x3 +4x)°.

Haitaure npousBoanyro Gynkimu: f(x) = x(2x2-X)

Haiitu npousBoanyto pynkimu f(x) =x +2sinx + 3 e*

2 1 3

. (3 -2 —) 22—

Haiinure 3HaueHue BoIpaXeHHS & 3 5 11

Boraucnnts: sin 16° cos 29° + sin 29° cos 16°

VYIIpOCTHTH BBIpaskeHHe cos’ 1/8 — sin? /8

JlmaroHasib 0ceBOro cedeHus winHApa 48 cM 00pa3yeT ¢ IJIOCKOCThIO OcHOBaHUs yron 30.

HaiinuTe panuyc OCHOBaHUS ¥ BBICOTY IIMIJIMH/IPA.

Pemntsh norapupmmueckoe ypaBHenue: logiz X + 10gs X + loge X = -1

OcHOBaHMEM MPSIMOI YETHIPEXYTOIILHOM MTPU3MBI SIBIISICTCSI IPSIMOYTOJIBHUK CO CTOPOHAMH 4 CM U

5 cm. Jlmmaa GokoBoro pebpa paBHa 8 cM. Haiinure muromias 60KOBOM MOBEPXHOCTH MIPU3MBI.

Pemmuthb nokasarenbHoe ypapHenue: 2 X1 + 2% =3

Hansr Bextoper:a( 3; -5; 1), b(1; -1; 2), £ ( 2; 4; -3). Haiigure Bekrop: m =23 — 3-b +1/4-Z.

Berunciurs E% : E% - '9%

Haiisute KOpeHb ypaBHEHHUS log,(8+x) = 3

Haiinute kopeHb ypaBHCHHUS: log, (x — 2) + log; ﬁ: 4

logy(x +&) =log4(Sx —4).

flog, 98

Haiinure kopeHb ypaBHEHUS

glog 2

Haitngure 3HaueHME BbIPAXKEHHUS:

logy (4 +7x) =log, (1+5x1+1

Haiinnre KopeHb ypaBHEHUS lﬂgg {5 * EI} N lﬂgjﬂ B EI} te .

PelnTe TPUTOHOMETPUYECKOE YpaBHEHHE: COS2 X — COS X - 2 =0
B ocHOBaHMH YeTHIPEXYTONBHON MUPaMUIBI — MPSMOYTOIBHUK CO CTOPOHAMH 5 CM. U 7 CM. BCe
060KoBBIE pebpa mupamMuIsl paBHbL. BeicoTa paBHa 9 cM. Haiiaure o60beM nupamu bl
OcHoBaHMe MUpaMHbl — OPSIMOYTOJBHUK cO cTopoHamu 6 cM u 8 cMm. Bce GoxoBbie pebpa
nupamMubl paBHo 13 cM. Berancanre BeICOTY MUpaMu/Ibl
Haiit HauMeHbIIee u HanbombIIee 3HaYeHus GpyHKIu f(x) = x?— 3x+ 9 =a [-4; 4].
Haiinute koopAMHATHI IIEHTPA U paanyca cdepsl, 3aJJaHHON ypaBHEHHEM:
x2+y2+22=36u (x-3)2+(y+2)2+z2%2=4
3anucarh B BU/Ie OOBIKHOBEHHOU JIpOOH OECKOHEUHYIO AeCSITUUHYIO 1po0b: 0,1(6).
3amnucaTth B BU/Ie OOBIKHOBEHHOM P00 OECKOHEUHYIO AeCATHUHYIO 1po0k:1,2(55).
PemmTh ypaBHeHue: 2sin®X +sinx-1=0

Pemenue YpaBHCHHUC :

1 . 1
C nomompio cnpura rpagduxa y=, mocTpoiTe rpadux ¢GyHKIUN y:—2 . Ykaxure: a)
: X —
oOnactp ompezeneHusi; ©) oOiacTh 3HAUYEHUN; B) MPOMENKYTKH MOHOTOHHOCTH; I) TOYKU
IKCTpEMyMa.

Pemmre ypasrenue: 2 X3 — 2% =112,
OcHoBaHMEM NPSMON TPEYroJabHON MPHU3MBI CIYKUT NPSIMOYTOJIbHBIM TPEYroJbHHUK C KaTeTaMH
6¢cM. u 8 cM., 6okoBoe pedpo paBHO ScM. Haiinute 00beM Mpu3MBI.

5-51/i+§/@
32

13
Kppiika Gamnn umeer ¢gopmy KoHyca. BeicoTa kpbimiku 2M, auamerp Oamnu 6Mm. Hailigure
MOBEPXHOCTb KPBILIH.
OceBoe ceueHHMe IWIMHApPA — KBajpaT, AWaroHaidb kortoporo paBHa 20 cm. Haiimure o0bem

BrauciuTh:
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IJTHHPA.
Haitngure kopenb ypaBHeHus W 0—-Tx = 4
Haiiti yroa mexay Bektopamu a= {1; 3; 4} u ¢ = {4;-1; 3}.
5\ 52
(2) -2
214 '

OO6pa3yromas koHyca paBHa 10M W coCTaBsieT ¢ IUIOCKOCTBhIO ocHoBaHus yros 30°. Hadmure
00beM KOHYcCa

HaiinuTe 3HaueHne BbIpakKeHUS:

Hanumure ypaBHeHHE cdepsl }iazmyca R c uentpom A, ecnu A(2; - 4;7), R=3.

21—3x — 16

Haiinure kopeHb ypaBHEHUS

[ap panuyca 41 1M nepeced€H MIIOCKOCTHIO HAa PACCTOSIHUM 9 M OT 1eHTpa. HaiinuTe miomans
CEUEHUS.

Pemmte ypaBHenue: Sin’ X — sin 2x = - c0s? X

3 3x+1 7 5x-3
=) -E)
Pemnre ypaBHeHue:

O6pa3yromas koHyca, paBHal2cM., HaKJIOHEHA K IJIOCKOCTH OCHOBAHUS IO yTIOM 60° . Haiinure
TJIOIIAIh OCHOBAHMS KOHYyCa

B npsiMoyronbHOM Mapaiiienenumee CTOpOHbl OCHOBaHUS 7M U 24M, a BbICOTa MapajuleNenunena
8M. Haligure miomans JHaroHaJILHOTO CEUEHUS

BricoTa mpaBHiIbHOI YeTHIPEXYTONBHON MUPAMHU/IBI paBHA 7 M, a CTOpOHA ocHOBaHUs 8 M. Haiinure
06oKxoBOE pedpo.

. / —
Haiiute kopens ypasHenms: V —/2— 17x = —x. Ecin ypaBHenne umeer Gonee 0HOrO KOpHS,
YKa)KUTE MEHBIINN U3 HUX

3
(e +F)
YrpocTtute BelpaxeHue

JuaroHanp OCEBOro CEYEHHsS IWIMHIApa paBHAa 36CM. YTOJl MEXIy OTOM JIUaroHajlbl0 |
obpasyromeii nuuHApa pasen 60°. HaiimuTe pamuyc ¥ Iomans OCHOBAHHS ITHHAPA

1
3 3-.(5-—2=
Haiinute 3HaueHne BoIpaKeHUs: 7 4 3
OcHoBaHMEM NPSMOMN TPEYrOJIbHOW IPU3MBI CIIY>)KUT MPSIMOYTOJIbHBIM TPEYToJbHUK C KaTeTaMu 4
cM. u 5 em. O6bem pusMsl pasen 40 ey, HaiiuTe ee 6okoBoe pedpo
Beraucnure: (/28 — 124/3 — /20 +124/3) 2
Pagunyc ocHoBanus KoHyca 2M, a oOpasytomias 2,5 M. Haiinute 066EM konyca.




Kputepun onieHKkn BHeayAUTOPHOI (caMOCTOATE/ILHOI) padoThI

[IpoueHt
pe3ynbTaTUB
HOCTH

bann
(oreHKa)

Kputepuu onenvnBanus

90-100%

— ri1y0oKoe M3ydeHue yueOHOro maTepuana, JUTepaTypbl U HOPMATUBHBIX
aKTOB I10 BOIIPOCY;

— MPaBUIBHOCTH (HOPMYIUPOBOK, TOUHOCTH OMPEICICHUS TOHITHIA,

— TOCJIEIOBATEILHOCTD U3JI0KEHUS MaTepuaa,

— 00OCHOBAaHHOCTb U apTyMEHTHUPOBAHHOCTH BHIBOJIOB;

— IPaBUIBHOCTb OTBETOB HA JONOJHUTEIbHBIE BOIIPOCHI;

— CBOEBPEMEHHOCTH BBITIOJIHEHUS 3aJaHUsI.

70-89%

— IIOJIHOTA ¥ IIPABUJIBHOCTD U3JI0KEHUSI MaTepUaa;

— HE3HAUUTEIIbHBIC HAPYIICHUS I10CIIEI0BATEIbHOCTU U3JI0KEHHUS,
— HETOYHOCTH B OIIPENICICHNUHN ITOHATUH;

— 00OCHOBAaHHOCTb BBIBOJIOB IIPUBOJUMBIMU ITPUMEPAMU;

— IIPaBUIBHOCTb OTBETOB HA JONOJHUTEIbHBIE BOIIPOCHI;

— CBOEBPEMEHHOCTD BBIIIOJIHEHU 3aJaHU.

50-69%

—3HaHUE U TOHMMaHUE OCHOBHBIX MOJOKEHUM y4eOHOro MaTepuraa;

— HaJIM4Yue OMMOOK P U3JI0KEHUN MaTepuaa;

— HENOCJIEA0BAaTEIbHOCTD U3JI0KEHUS MaTepUaa;

— HaJIM4Yue OMMOOK B ONPEICTICHNUHN TTOHATUH, HEUCKAXKAIOIIUX UX CMBICT,

— HCCBOCBPCMCHHOCTD BLIITOJIHCHUA 3aaHU .

0-49%

— He3HaHUE, HEBBINOJIHEHNE WIM HENpaBWIbHOE BBINOJHEHHE OOJbIlei
4yacTU yueOHOro MaTepuara;

—oumKOKH B (OPMYIHPOBKE ONpPEAETICHNUN, NCKaXKaIOIIe UX CMBICI;

— OecnopsI0oYHOE U HEYBEPEHHOE M3JI0KEHUE MaTepHana,;

— OTCYTCTBHEC OTBCTOB Ha JOIOJHUTCIILHBIC BOIIPOCHI;

— OTCYTCTBHE BBIBOJIOB U HECTIOCOOHOCTb UX C(HOPMYIMPOBATS;

— HEBBINIOJIHEHUE 33/1aHUS.




