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NMoscHMTenbHas 3anMcka

MeToanyeckme pekomeHgaumm no yvebHon aumcumnnvHe MatemaTuka npefHasHadeHbl
ANA  BbINOMIHEHUST caMocToAaATenbHOM paboTbl obyvarowmmmnca no cneyuwansHocTn 35.02.05
ArpoHomMu4.

CamocTtoaTernbHasa paboTa BbINOMHAETCA NO 3a4aHWio U NpU METOANYECKOM PYKOBOLCTBE
npenogasartens, Ho 6e3 ero HenocpeaCTBEHHOIO y4acTus.

Llenbto camoctoaTtensHon paboTbl SBNSETCS OBMageHue o0y4vallwmMca YMEHUAMU
paboTaTb C UCTOMHMKaAMU, apryMeHTauum cobCTBEHHOM TOYKU 3PEHNS.

MeToguyeckme pekomMeHAauun o camocTosTenbHoM paboTe CTyAeHTOB coaepkaT
ANOaKkTUyeckMe maTepuansl, KOTopble MpedHasHayeHbl Ons OpraHu3auumM CamMOCTOATESTbHOW
paboTbl CTyaeHTOB 1 Kypca MNo MatemaTuke, a Takke ANns OCYLEeCTBNEHUS KOHTpOns Hag
3HaHMAMMU, YMEHUAMWN N HaBbIKaMW.

OcHoBHast 3agjaya o00Oy4YeHWa MaTemaTvke Ans  cpegHero  nNpodecCcuoHanbHOro
obpasoBaHua 3aknyaeTcd B obecnevyeHun MNPOYHOr0 UM CO3HATEeNbHOro  OBNageHus
oOy4aloLWmnMncs CUCTEMON MaTeEMATUYECKUX 3HAHUWA U YMEHUN, HeobxoaMMbIX B MOBCELHEBHOM
XU3HW W TPYyOOBOW [OeATEeNbHOCTW, AOCTATOYHbIX ANA WU3YYEeHUS] CMEXHbIX AUCUMMINH U
Npoao/KeHMsT obpasoBaHus, a Takke B NpodeccMOHanbHOW aAeaTenbHOCTH, Tpebyloulen
AOCTaTOYHOM BbLICOKOM MaTeMaTMYecKOW KynbTypbl, a TaK Xe 3akpenneHue, yrnybrnexHve u
paclwmpeHne 3HaHuin ydebHOW OUCUMNAWHBI, NpuobpeTeHue cTygeHTamMnm YyMEHWA N HaBbIKOB
NCMONb30BaHNA COBPEMEHHbBIX HAyYHO-TEXHMYECKUX CPEACTB, MNpWU  pPELUEHUN KOHKPETHbIX
npakTUyecknx 3agau.

Mpn  BbINOMIHEHMM  CaMOCTOSTENbHOM  paboTbl  OByyawLWMACA  CaMOCTOATESIbHO
ocyllecTBnaeT cbop, U3yvyeHme, cuctemaTmsaumnio U aHanua nHdopmMaumm, a 3atem ocopmnsaeT
WMHOpMaLMIo U NpeacTaBnseT Ha OLEHKY npenogaBaTesnia unm rpynnol.

lMpeanoxeHHble B pekoOMeHA4auusx  3ajaHus  MNO3BOMAT  YCMEWHO  OBnajeTb
npodeccrnoHanbHbIMU 3HAHUSIMW, YMEHUSMU U HaBblkaMW, W HanpasfieHbl Ha (opMUpoBaHUe
OOLLMX KOMMETEHLUN.

OK 01 Bbibupatb cnocobbl peleHnss 3agad  npodeccnoHanbHONn AeATeNbHOCTU
NPUMEHUTENBHO K Pa3fiMyHbIM KOHTEKCTaM

OK 02 Wcnonb3oBaTb COBpEMEHHbIE CpeAcTBa MOWUCKA, aHanu3a W MHTepnpeTauuu
MHopMaUun, U UHAPOPMALMOHHbIE TEXHOSOrMN AN BbINOSIHEHUA 3afay NpodpeccroHarbHOM
AeATenbHOCTU

OK 03 lMnaHnpoBaTb M peann3oBbiBaTb COGCTBEHHOE MPOdeCCMOHanbHOE N NNYHOCTHOE
pasBuTMe, NpeanpuHMMAaTENbCKY0 OeATeNbHOCTb B NpodyeccnoHanbHoOn cdepe, NCnonb3oBaThb
3HaHUA N0 (PMHAHCOBOW rPAaMOTHOCTU B Pa3NMYHbIX XXU3HEHHbIX CUTYaLMsIX

OK 04 SdhhekTnBHO B3anmMoaencTeoBaTb U paboTaTb B KONMEKTMBE U KOMaHOe

OK 05 OcywiectBnsiTb YCTHYKO U NMMCbMEHHYHO KOMMYHMKaLMIO HA rocyAapCTBEHHOM S3blKe
Poccunckon ®egepaunmn ¢ y4eToM 0COBEHHOCTEN COLMANbHOMO U KyNbTYPHOIO KOHTEKCTa

OK 06 lMposaBnATb rpaXkgaHCcKo- NaTPUOTUYECKYH NO3ULMID, LEMOHCTPMPOBATb OCO3HAHHOE
noBedeHne Ha OCHOBE TpPaAMUMOHHbLIX OOLLeYenoBEYECKMX LIEHHOCTEN, B TOM 4YuCfe C y4eTOM
rapMoHU3auun MeXHauMOHamNbHbIX M MEXPESIMIMO3HbIX OTHOLIEHWW, MPUMEHSTb CTaHOapTbl
aHTMKOPPYMNLUUOHHOIO NoBeaeHns

OK 07 CopencreoBaTb COXPaHEHUIO OKpyXalLen cpegbl, pecypcocbepexeHunto,
NPUMEHATb 3HaHUA 00 W3MEHeHWM Knumarta, npuHUMnbl 6epexnuBoro npou3BOACTBA,
adpPeKTUBHO OEMNCTBOBATL B Ype3Bbl4aWHbIX CUTYaLNAX



Buabl camocTtosiTenbHOM pPaboThl

Ne Bug camocTtoatensHom paboThl dopma KoHTpons MakcumansHoe
n/n kon-Bo 6annos
1. PaboTa ¢ nctouHnkamm YCTHbIN OTBET Ha 3aHATUN 5
CocTaBneHue aHHOTaumMm
2. CocTaBneHne onopHoro koHcrekta | ONOpHbLIN KOHCNEKT 5
(MOXHO cxemy)
3. CocTtaBrneHue Kpocceopaa MncbmeHHble paboThl 5
4. PeweHne npaktuyeckux 3agad lMnucbmeHHble paboTbl 5
5 TecTnpoBaHue No nHAMBMAYyanbHbIM | TecToBble 3aaHus 5
Tectam
6 YyacTtne B Hay4yHo- | BbICTynneHne Ha KoHdepeHuuu, | 5

nccrnegoBaTenbCKon AesaTenbHOCTH KOHKYpCax, onnmMmnuanax

7 WtoroBas npoBepka (B Buae | NMpomexyTouHas aTrectaums 5
anddepeHUnMpoBaHHOIo 3a4eTa)

MeToau4yeckue pekomeHaaumMm no pabote ¢ UICTOYHUKaAMU

PaboTta ¢ NCTOYHUKaMKM OCYLEeCTBNAETCS C Lerblo NpuobpeTeHns obyyatommest HaBbIKOB
CaMOCTOATENBHOIO M3yvyeHust ydebHoro maTtepuana. PaboTta ¢ MCTOYHMKaAMU SBNAETCS BaXKHOW
COCTaBNALLEN NpU NOAroToBKe K 3aHATUSAM.

[na noaroToBKM K YCTHOMY OMpOCYy HeobxooMMO npoynTaTb TEKCT UCTOYHMKA, BbIAENUTb
rmaBHoe, COCTaBUTb MMaH OTBETa, NOBTOPUTbL TEKCT HECKOMbKO pa3. Ha yyebHOM 3aHATUM NOMHO,
TOYHO, JOCTYMHO, NPaBUIIbHO, B3aMMOCBA3aHO U NTOMMYHO U3NOXUTL MaTepuan, UnncTpupys npu
HeobxoauMoCTN NpUMepamu.

Pabota ¢ UCTOYHMKOM MOXET ObiTb npeanoxeHa B hopMe aHHOTUPOBaHMUS. AHHOTaUMS
no3BonseT cocTaBuTb 0606LLeHHoe nNpeacTaBneHe 06 UCTOYHKMKe. [1na cocTaBneHna aHHoTaumm
Heob6XxoAMMO OTBETUTbL Ha CrieaytoLLne BONpocChI:

1. damunua aBTopa, NosIHOe HaumMeHoBaHe paboTbl, MECTO W rof U3gaHus.
2. Bng nsgaHnga (ctatbsi, y4ebHUK, 1 np.)

3. Uenu n 3agaun nsganus.

4. CTpyKTypa nsgaHus n kpaTknin o63op cogepxaHms paboTbl.

5. OcHOBHbIE NPoGNeEMbI, 3aTPOHYTbIE aBTOPOM.

6. BbiBOAbBI 1 NpeanoXxeHnsa aBTopa no peLleHnto BblaeneHHbIX npobnem.

NCcTouHMK aHHOTMpOBaHWSA onpefensieT npenogaBaTterlb, OH e OueHMBaeT aHHOTauuio,
COaHHY0 B MMCbMEHHOM (hopMme.

MeToaunyeckme pekoMeHAaLUMU Mo BbIMONTHEHWUIO TECTOBbLIX 3a4aHUN

BbinonHeHne TeCTOBbIX 3afaHui Mo AUCUMUNNIMHE NPOBOAATCS C LENbH NPOBEPKU 3HAHUN
CTyQeHTOB. TecTupoBaHME MO3BOMSieT MyTeM Moucka npaBuibHOrO oOTBeTa U pasbopa
AONYLEHHbIX OLUMBOK NyyLle YCBOMTb TOT UIN MHOW MaTepwuarn no npeamery.

Mpw BbINONHEHUN TECTOBbIX 3aaHNA HEOOXOANMO YYUTLIBATD:
1. TecTbl paccuMTaHbl Ha camocTosTenbHyld paboTy 6e3 Mcnonb3oBaHWs BCMOMOraTerbHbIX
maTepuaros.



2. [Ins BbINOMHEHMA TECTOBOrO 3afdaHus, npexae Bcero, criegyeT BHUMATENbHO NpoyvMTaTb
NoCTaBIIEHHbIN BOMpPOC.

3. llocne o3HakoMrieHMs C BOMPOCOM criefyeT npucTynatb K MNPOYTEHMIO npeanaraemblx
BapuaHTOB OTBETA.

4. HeobxogMmo npouynTaTb BCE BapuaHTbl M B KayecTBe MNpaBWUMbHOrO OTBeTa BbibpaTb OAuH
nHaekc (umgposoe nMbo 6ykBeHHoe 06o3Ha4veHune).

5. Ecnn B TecToBOM 3afaHuMM NpaBuibHbIX OTBETOB HECKOSIbKO, TO 3TO AOSPKHO yKasblBaTbCH B
3agaHuun.

6. bannbl HauncnawTCs 3a 3agaHue, BbINONTHEHHOE B MOMTHOM OObeMe: Tak, ecnn B 3agaHuu
npeaycMoOTpEHO ABa MpaBWUSibHbIX OTBETA, @ OTMEYEH TOSMbKO OAMH, BbINOSIHEHWE [aHHOro
3afaHus oueHmBaeTcsa Hynem 6annos.

7. 3agaHvi, rae npaBunbHbIA BapuaHT OTCYTCTBYET, B TECTE HE NMPeayCMOTPEHO.

8. Ha BbINnonHeHWe TecTta OTBOAMTCHA OrpaHudeHHoe Bpemda. OHO MOXEeT BapbMpoBaTbCs B
3aBUCMMOCTU OT YPOBHSA TECTUPYEMbIX, CNOXHOCTM M obbema TecTa. Kak npaBuno, Bpems
BbIMNOSIHEHUS TECTOBOIO 3agaHus onpegensietcs u3 pacdeta 30-45 cekyH Ha OAUH BONpoOC.

MeToanyeckne pekomeHaauum No cocTaBreHU0 ONOPHOro KOHCNeKTa

OnopHbI KOHCMEKT COCTaBnsieTCA C uenbio 0606LWeHnd, cuctematmsaumm m KpaTkoro
nsnoxeHus nHpopmaumn. CoctaBrieHMe OMOPHOro KOHCMEKTa crnocobcTByeT Gonee ObICTpoMy
3anomMuHaHuio y4ebHoro matepuana.
CocTaBneHune ornopHOro KOHCMNEKTa BKMOYaEeT creayoLmne JencTBus:
N3yyeHune TekcTa yyebHoro matepuana.
OnpegeneHve rmaBHOro U BTOPOCTENEHHOIO B aHaNn3npyemMoM TeKCTe.
YcTaHOBrEHWE NorMyeckon nocnegoBaTenbHOCTU Mexay afeMeHTaMu.
CocTaBneHune xapakTepuCcTukM 3anemMeHToB y4ebHOoro matepuana B KpaTkon oopme.
BbI6op OMOpHLIX cMrHanoB Ans pacCTaHOBKM akLEHTOB.
OdopmMneHne OnopHOro KOHCMEKTa.
OnopHbIN KOHCMEKT MOXET BbITb NpeacTaBrieH B BUAE CXEMbl C UCNOSIb30BAaHMEM CTPEeriok
ANa onpefenieHns CBA3W MeXAy 3dfeMeHTaMW; CUCTEMbl FreoOMeTPUYecKUX uryp; form4eckom
NecTHWUUbI U T.A4.

OLeHKON ONMOPHOro KOHCMEKTa MOXET CMYXXUTb Ka4eCcTBO OTBETA, Kak CaMoro CTyAeHTa, Tak
N Opyrux CTyQeHTOB ero ucrnonb3oBaBluX. [NpenogasaTenib Takke MOXET NPOBEpPUTb OMOpPHbIE
KOHCMNEKTbl, COaHHble B NMUCbMEHHOM dopme. [lonyckaeTca npoBefeHME KOHKypca Ha caMbli
MAYYLIUN KOHCMEKT MO CreaylolwmM KpUTEPUAM: KPaTKOCTb (OOPMbI; FIOMMYHOCTb U3MOXEHMS,
HarnNAgHOCTb BbINOSTHEHUS; YHUBEPCAITbHOCTb COAEPXKaHUS.

o gk wnNE

MeToaunyeckne pekomeHaauum no cocTaBreHUO KpoccBopAaa.
KpoccBopabl COCTaBnsieTCA C LEenbo O0TOOpaxeHnsa nHpopmMmauumn B rpadpuyeckomMm Buae

ANSA pasBUTUSA apyauLmmn, pacluMpeHns CnoBapHOro 3anaca, TPEHUPOBKU NaMsaTh, BHUMaHus. Mpu
COCTaBfiEHNUM KPOCCBOPAOB HeobXoOuMO NpuaepXumBaTbCA  NPUHUUMNOB  HArnsagHoOCTM U
AOCTYMHOCTMW.

1. Kpocceoppg AomkeH cocTtoaTb n3 7- 20 cnoB no 3agaHHon TeMe.

2. KpoccBopg gomkeH 6biTh "Knaccnyecknn”

3. OdopmneH Ha nucte oopmaTa A4, BMecTe C Bonpocamm

4. K kpoccBopay A0MKHbI ObiTb OTBETHLI HA ApYyromM nucte opmata A4



5. Ha nucrte ¢ KpoccBopaoM M NUCTE C OTBETaMM AOSMKHbI ObITh Yka3aHbl TeMa KpoccBopAaa,
Ne rpynnbl n aBTop paboTbl.

6. He ponyckaeTtcsa Hanuyuve "nnawek" (He3anonHEeHHbIX KIeTOoK) B CeTke KpoccBopaa.

7. He ponyckatoTcs cnyyanHble ByKBOCOYETaHUS U NepeceyeHus.

8. BaragaHHble cnoBa OSMKHbI ObITb MMEHAMW CYLLLECTBUTENBHBIMU B UMEHUTENbHOM Nagexe
€NHCTBEHHOro Yucna.

9. [1ByxbyKkBeHHble croBa AOKHbI UMETb [Ba NepecevyeHuns.

10.He pgonyckatotca abbpesumatypsl (10 MK u 1.4.), cokpawieHns (yp-a n gap.).

11.He pekomeHayeTcs 60mbLIOe KONMYeCTBO ABYXOYKBEHHbIX CIOB.

12.Bce TeKCTbl 4OMKHbI ObITb HanNUcaHbl Pa3bopymBo, XenaTenbHO OTrneYaTaHbl.

loTOBas p860Ta npeacraesndaeTcd Ha KOHTpPOJ1b B MMCbMEHHOM BUAeE.

MeToaunyeckmne pekomMeHAaLUN NO peLUeHNI0 NPaKTUYEeCKUX 3aaad

MpakTuyeckne 3agaym pelarwTCa C  LUenbl  3aKpenuTb M3YYeHHbI mMaTepuan u
cchopMmpoBaTb OMNpeaerieHHble YMEHWS W HaBblkM, BblpaboTaTb Yy CTyAeHTa CnocoBGHOCTb
CaMOCTOATENbHO  pelaTb  MNOCTaBMEHHble  3adayn, fakOHMYHO WU CTPYKTYPUPOBAHO
doopmynupoBaTb OTBET.

Mpu pelwennn 3agay ctygeHTaMm MOXXHO PEKOMEHAOBATb TaKytd OCHOBHYH CXEMY:
1) BCMNOMHUTb TEOPETMYECKYHD YaCTb MO TEME;
2) BbIMOSHNTL peLLeHe NpuMepoB (3agad), cornacHo obpasy.

Ob6bvem 3agaHus onpegenseT npenogasartenb.

MeToaunyeckne pekomeHaauum no NOArotToBKke odyyaroWMXCs K IK3aMeHY

Mo gucumnnuHe NPOBOAUTCSH YCTHbIM 3K3aMeH. JK3aMeH NPOBOAUTCSH C UCMOSb30BaHMEM
komnnekta 6GunetoB. KonuyectBo OUMETOB npeBbillaeT KOMMYECTBO Yyalluxcs B rpynne.
OK3aMeHauunoHHble BuneTbl cogepxaT OAWH TEeOpeTUYEeCKUW BOMPOC M ABa MNPaAKTUYECKUX
3agaHus.

1. B COOTBETCTBUM C YTBEPXKOEHHLIMW OaTOW, BpPEMEHEM W MeCTOM MNpoBeaeHUs
obyyaloLmmncs NPUXoanUT Ha SK3aMeH.

2. ina caaym ak3amMeHa no JaHHOW AvcuunnuHe y obydatouierocs npu cebe AoMKHbI OblTb
TONbKO py4yKa M 3a4eTHast KHWKKA. 3a4eTHYIO KHUKKY ODydvaloLmuncs caaeTt npenogasaTento.

3. PacrnonoxuB Ha cTONne aK3amMeHauuoHHble OuneTbl B MPOM3BOSIBHOM MOpsAkKe,
npenogaesatenb npurnawaet K crony yyawerocs. O6y4varowmincs npounsBosibHO BblGupaeT
HEeMAEHTUPULNPYEMbIN BHELLHE 3K3aMEHALWOHHLIN BuneT.

4. Oby4atowmmca o3syumnBaeT npenogasartento ceon ®.1.0. n Homep buneta, nonyyaet oT
npenogaBaTtens YUCTbIM NUCT ONs 3anucen, 3aHMMaeT yKasaHHOe MeCTO B ayauTopuu.
OaHOBpPEMEHHO B ayAUTOPUM FOTOBUTCA K OTBETY He Bornee 5 Yenosek.

5. B TeyeHune yCTaHOBMNEHHOro BpeMeHu O0Oy4aloLmMncs roTOBUTCA K YCTHOMY OTBETY Ha
9K3aMeHauunoHHbI B6unet. Bpemsi MOArOTOBKM K OTBETY, B 3aBMCUMOCTM OT CHOXHOCTU
npeameTta 20-40 muH. MNpenogasaTenb BU3yanbHO KOHTPONMPYET NpoLecc noaroToBKAN.

6. Mo ncredyeHne ycTaHOBIIEHHOINO BPEMEHWU UMW NPU TOTOBHOCTU paHee YyCTaHOBSIEHHOro
BpeMeHN obyyaroLmMncs oTBevaeT npernofaBaTeniio Ha BOMPOCHl 3K3aMeHaunoHHoro bunera.
[Mocne oTBeTa npenogasaTernb MOXET 3a4aTb AOMNOSTHUTENbHbIE UMW YTOYHSOLWME BOonpock!. 1o
utoram oOTBeTOB obyyatowlerocsa npenogaBaTeflb BbICTABNAET 9K3aMEHALMOHHYK OLEHKY,
uKcupys ee B 3a4eTKe, IK3aMeHaLNOHHOM BELOMOCTH, XypHane y4ebHoun rpynnbl.



7. Yvawumecs, Hapyuwawuwune aAncunniinHy (yCTpalearou.u/le neperoBops.bl, crincbiBakowline "
T.,El,.) JIMLLAKOTCA MNMpaBa CaBaTb 9K3aMeEH.

3agaHuAa AnA caMoCToATeNbHOW paboThbl

CamocTosiTtenbHasa pabota Ne1

Tema: «BbluncneHve un cpaBHeHune kopHen. [MpeobpasoBaHus BbIpaXXeHUA C KOPHAMU W
cTeneHamMmn»

Lenu: 3akpenneHve 3HaHuM No BbINOSIHEHNIO TOXOECTBEHHOro npeobpasoBaHus Hap,
apuMeTUYECKUMN  KOPHAMU  HaTypanbHOW CTENeHW; BbIYUCIIEHME W CpaBHEHUE KOPHEW;
npeobpasoBaHu1IO BbipaXXeHUN, coaep>KaLlX KOPHW.

3apaHue 1. CoenaTb KOHCMEKT Mo TeMe.

KpaTtkas Teopusi. ApupmMeTM4ecknm KOpHEM HaTypanbHOW CTeNeHU M= 2 n3
HeoTpuMUaTENbHOMO YNCra a Ha3blBaeTCa HeoTpuLaTenbHOE YUCIIO, M— asd CTeneHb KOTOPOro
paBHa a.

CBoncTBa KOPHEN N-HOWN CTENeHuU:

1)f Wa)" = a-
Y ’
2)\;L = |”|, €CInun N-4eTHoe;
T
3)ViaT =1 ecnm n -HeveTHoe
2y Vab = /ai/b.
. ."F W
nky :'_

),:I,-'”?.'I — f\:{"ﬁ}”l,
9ecrma = b=0 1o¢a 2 Vb
ﬂPl/lMEPbl 1

1.1. V64 =4 . Tak Kak 4 > 0 u 43= 64:
1.2, W25 =5 , Tak kKak 5 > 0 n 53=125.

3 onpeneneHuns apndmMeTnyeckoro KoOpHs crneayert, 4To ecnv a 20, TO J =apya =a
KopeHb HEYETHOW CTeneHn M3 oTpuUaTenbHOro Yucra, a BblYUCNSeTCs cne,u,yrou.mlvl obpasom:

j.i-_lJG — _ :_i.-_] | a |

MPUMEPbI 2: BolancanTs 2=~ W2 =~
TR Y

256 (4
6) 625 3
B)-;ﬁfﬁ' =35*) =5 =125

r)*\f 44006 =2f 2% =2

o4 4

4125 3

(V32-+ V5 —98)(+/7Z — V500 —VB)

MPUMEPDI 3: 3.1. BbluncnuTb BblpaxkeHue:
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PeI.IJeHl/IeZ CHau4yala yI'IpOCTVIM Ka)KLI,bII7I N3 MMerLLINXCA KOpHGI7IZ
V32=16-2=442 V/45=49-5 =35 y98=+49-2 = 742
V72=+36-2=6v2 y500=+100-5 =105 V8 =42 = 242

Mocne aToro 3agaHHoe BblpaeHne ripumMmeT Buna:

(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)

OTBerT:

3":
, rnea>0,b>0.

PelueHue: ncnosb3ys cBoWCTBaA apI/IC*)MeTI/I‘-IeCKOFO KOpHA, noftydaem

(,-’aabz) 23h2 23h?2 .
=a
T sizre a2
V+/alZbs a*h a’b OtBeT: ab

3.3.CpaBHuTe yucna: 347 umm 24/17
Mosicierme: 3V7 =V9-7 =63
2V17=+V4-17=v68 68>63, 3HaunT V62> +4/63

3apaHue 2. BbinonHUTb AENCTBUSA (ONMpasiCb HA KOHCNEKT)

I'IPI/IMEPbl1 CpaBHuTe yucna: 1). (m) S(V,_) ) 2). (Zv{_)mﬂ () 3).
(V&)™ 43/¥5 45, 5.3.43, VL 6,463, 35, 7 2VA0, 1V,

100

8. ﬁ_‘_mmﬁ 9. (1,24'\'@) \ 3100

NMPUMEPbI 2. YpoBeHb A

(b-i-f,yb—;

1. YnpocTuTe BblpaxeHue: ‘\ 4
2.YnpocTtuTe BblpaxeHue ¥2 i1
4 JE

3. YnpocTtute BblpaxeHue

*‘."E n



4-84-2
-4

-3 {018
5. YnpocTute BbipaxeHue: ¢ 9a

4. YnpocTuTe BblpaXkeHue:

YpoBeHb B
V256a'bct? ectna<0,c <0

iffé'ﬂb” ; U.Eﬂ*rbp.

1.¥YnpocTute BblpaxkeHne

2. YnpocTuTe BblpaxeHune
3. Ynpoctute ans OTPULIATENBHOTO & BblpaxeHune m V24a”
(=
4. YnpocTuTe BblpaxeHue (\"{3]
5. YnpocTtute BbipaxeHune Ja* - ‘-"r_

:{,l' -3 '-2-1#8-9
6. Bbluucnute

10

7. YnpocTtuTe BblpaxeHue
YpoBeHb C

N sm

s
%

1. YnpocTtuTte BbipaxeHue

res

4+ 4mb

cnk

2. YnNpocTuTe BblpaxeHue

__',!' k

4. YNpocTuTe BbIpaXeHie {om? {/”8"” m > 0.

5.Bblyncnure 0,3 "Jﬁ . "J{E . "“'{F +0,1.

6. YnpocTuTe BbipaxkeHme a- ¥ 814
V236 J_

7. YnpocTute BblpaxeHue V39

3. YNpoCTUTE BbIpaKeHUe "

CamocTtosaTenbHasa paboTta
BapuaHT 1 (KTO B XXypHane nog He4eTHbIM HOMEpPOM)

10
— ’tr il
1Bb|qV|chTb'a) HD_.qg : 6-1 : D w'_
1 5
% 17 ,‘q,l'_]' -3 [:—IS}-: .

( ﬂ

2 YNpoCTuTb BblpaxeHue:



JI L1
6 625 1 8. 5030
4 YnpoCTUTb BblpaXXeHue:

o S-S
a)m—{i{-‘?':_}[; 6)%ﬁ—~ﬁ T

5 Kakne n3 cnegyowmx sanmcen He UMeT cMmbicna?
3—Vz; Vo, V-6 v—-12; V10 V=22, V-7
CamocTtosiTenbHas paboTta
BapuaHT 2 (kTO B XXypHane nog 4eTHbIM HOMepPOM)

3 F M1
[ i i—3= - 4l — 4 3l—= =
1 BbluncnuTh: a) I:]"“r";6)‘f$;3) S;r)':]-’f“’f'iﬁ;,z:ll) 81 8
6

o)At g RABT . 534D

- - I
Jah
|
2 YNpoCTUTL BbipaxeHue: *

\/7”{_ 4_ 256 JH—J_ 17+483

a—8 a—g

pm————

3 BblumcnuTe: a)

4 YNpoCTUTb BblpaxeHue: ¢ NERE u'r;_

5 Mpwn Kaknx 3Ha4YEeHUsIX NepeMEHHON a BblpaXeHne MMeeT CMbICN?

3. /a2 / /53 2. Bi. 4o 5. 5fj2. 5/53
va; va% y—a Wah A —ah Va Va J—ath yah al

CamocTtosaTenbHana padota Ne2

Tema: «PeweHne nppaumoHasrbHbIX ypaBHEHU»

Llenu: PaccmoTpeTb pelleHne ypaBHEHUS pasfnnyHbIMU METOAAMN.
3apaHue 1

1. MoBTOPUTL TEOPETMYECKUN MaTepmarn rno TemMe.

2. OhopMUTb peLLEHHbIE YpaBHEHNA B TETPaaW.

Kpatkaa Tteopwus. [NepBblt TMMN MppaUMOHanbHbIX YpaBHEHUN, KOTOPbLIA Mbl PpaCCMOTPUM:
nFx) = a
AnNroputm nx peLleHus cneayroLmm:
1) Bo3Boamm o6e 4acTu ypaBHEHUSA B N-10 CTEMEHb: ﬂ'm}n =a" flx) =a"
2) Haxoanm KOpHW ypaBHEHUS!, NOJSTYYEHHOrO Ha NepPBOM Lare anroputMa: fl) =a”
3) BbinonHsiem npoBepky (ecnn ™ — 4yéTHoe). lMoacTaBnsieM Kaxabli KOPeHb B MCXOOHOEe
ypaBHeHue. Ecnn nonyyaem BepHOe paBEHCTBO, TO KOpeHb noaxoauT. Ecnn HeBepHoe
PaBEHCTBO, TO HET.

MPUMEPbI 1. PewuTs ypasHeHus: 1) ¥ —2 =1 2)vx—-1=-3
[1 _1

3) Vx—1=-3  4)v5-2*  3_ ypapHeHne Tuna BY.

PeweHue: 1) B neBoun Yactu CTOUT KOpeHb BTOPOM CTENEHU, YTOObl n3baBnUTbLCS OT HEro,
BO3BeAEM 0b6e 4acTu ypaBHEHMS BO BTOPYHO CTEMNEHD:

9



{w’x—mz:i:. x—2=1

PeLuaeMm nonyyeHHoe ypaBHeHue: X =3,
BeinonHum npoBepky. NogctaBumM HangeHHbIN KOPeHb 3B UCXOAHOE YpaBHEHME.
Vvi—-2=1
Ji=1- EEpPHO
2) B neBon 4YacTu CTOUT KOPEHb BTOPOMW CTeneHu, YTobbl M30aBUTbLCS OT HEro, BO3BEOEM

f S i a2
obe YacTu ypaBHEHMSA BO BTOPYIO CTEMEHb: (Vx-1) =(=3
x—1=9 x=10
Bbinon+Hum nposepky. MNoacrtaBum HanaeHHbI KopeHb 10 B uCXxogHoe ypaBHeHue:

Y10-1=-3 3= —3 —HeBepHO

3HauuT, umcno 10 He sBndeTcs KOPHEM UCXOOHOro ypaBHEHUA. Takum o6pa30M, ypaBHEHNE
peLLIeHI/Iﬁ HEe NMeeT.

(o 4 — —_ o
Ha camom aene To, uto ypaBHeHue ¥ —1 =—3 pe umeet peluennit, MoxHo ckasaTb cpasy. Tak
Kak B NEBOW YacTU CTOWUT KBagpaTHbli KOPEHb, a OH MPUHUMAaET TONbKO HeoTpuuaTenbHble
3Ha4YeHusl, a B MpaBoi YacTu CTOUT -3— oTpuLaTeNbHOE YNCHO.

3) B neBon 4acTtu CTOUT KOPEHb TPETbEN CTENEHU, YTOObI N36aBUTLCA OT HEro, BO3BEAEM
00e yacTn ypaBHEHUs B TPETLIO CTEMEHD:

—_—3
(Vx-1) =(-3)° x-1=-27. x=-26

Tak Kak cTeneHb KOpHS HEYETHAs!, MPOBEPKY MOXHO HEe BbIMOSMHATD.

4) B neBoun 4YacTu CTOMT KOpEHb BTOPOM CTEMNEHMU, YTOObLI N36aBUTLCS OT HEro, BO3BEAEM
o6e 4yacTn ypaBHEHMS BO BTOPYHO CTEMNEHb:

rs

) =0
J5-2] T3 1

1
5—2x 9

Bocronb3yemcs paBuriom nponopumm © 2~ 28 =9, —2x =4, x=—2

BbinonHum npoBepky. NoactaBnmM HanL4eHHbIN KOPEHb -2 B UCXOL4HOE YpaBHEHUE:

| 1 1

15—2-(—2}=§ }—BEIJHD

Il_l—
N

3HaumnT, Yncno -2 sBNsSeTCs KOPHEM UCXOOHOIO YpaBHEHUS.

10



oo —
PeweHue ypaBHeHUU BUAa VFG) = Q(X}A"

Takune ypaBHEHNA peLarTCd Mo TOMY Ke arnroputMmy, 4Tto U ypaBHEHUA BUAOA v

1) Bo3Boaum obe yacTn ypaBHeHUSA B KBagpar.

2) Pewaem nony4yeHHoe ypaBHeHue. 3) BbinonHsieM npoBepky.

NMPUMEPbBI 2. PewunTtb ypaBHeHUs:

1) V=72 —17x = =X _ ypagHeHue TUna B7,

VXTI +Tx—2=6—x

3) Vxl—x—6=+-2x
PeweHue: 1) Bo3soanm obe 4yacTu ypaBHEHUS B KBagpar:
(V=72=17x) = (~x)?
—72—17x = x*
x2+17x+72=0
Mony4nnu kBagpaTHoe ypaBHeHWe. Pelunm ero:

D=b’—dac=17*—-4-72=1

-b++D 1741 5 171
2 ; YT 2 T % BT TT

.'X-'Lz =

BbinonHum npoBepky:

x=—8+-72—17-(-8)=—(-8). /64 =8— Bepuo

x=-9:/-72-17-(=9)=—(-9). /81 =9- pepuo

OTBeT: _9; -8

2) BosBoagnm 0be yacTun ypaBHEHMUS B KBagparT.

(x.'x: +7x — 2)2 =(6—x)°

x24+7x—2=36—12x + x*2

11
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https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-zanyatiya-po-podgotovke-k-ege-po-matematike/tema-2-uravneniya-i-neravenstva/irratsionalnye-uravneniya-i-neravenstva#mediaplayer

19x—-38=0. x=2

BbII'IOJ'IHl/IM I'IpOBepKy x= 2:\;(2}2 +7-2-2=6- 2’ M’E =4 - BEPHG_

OtBer: 2.

3) Boseoagnm obe yacTu ypaBHeHUs B KBagpar.
(Vi =x-86) = (=2’
xP—x—6=-2x. x*+x-6=0

I'Ionqunm KBagpaTHOe ypaBHEHUE. Pewwunm ero:

BbiNONMHMM npoBepky: X =2 V25 —2—6=4/-2-2, +—4=+-4

O6paTtuTe BHMMaHWE: HECMOTPS Ha TO, YTO Mbl MOMYYMIN OAMHAKOBbIE BbipaXeHud, 2 He byaet
—a " o

KOPHEM WCXOAHOro YpaBHEHUHA, TaK Kak V=% he onpegeneH (KOpeHb YETHOW CTENeHn wu3s

oTpuuaTenbHbIX YNCEN HE ONPeaenéHr):

x=—3:,/(-3)2—(-3)-6= V=2 (=3). 6 = /6 — EepHO.

OTseT: — 3,

Pewwenue ypaBHenui euga v/ (¥) £/900) = ﬂlv'ff(x} *a(x) = h(x)

NMPUMEPDBI 3: PewuTb ypaBHEHUS:

1)1.,’x+2+1,’3x—2 =4,

2)1.-’:!:—'1+x-"x+2 =4y1l—x

PeweHue: 1) Bo3seaém B kBagpaT 0be 4acTn ypaBHEHMS:

(w’x+2+x-"3x—2) =42
e T 5

12
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B nesow yactn ypaBHeHMa BOCNOSb3yeMcs q)opmynom':ﬂ +b)? = a® +2ab + b,

(Va+2) +2-Vx+2-V3x—2+(V3z-2) =16

x+2+2-4x+2-43x—2+3x-2=16

dy +2-4x+2-43x—-2=16

I'IepeHecéM BCe CllaraemMble, KbOMe TOro, KOTopoe cogep>XXnT KopeHb, B OAHY YaCTb YpPaBHEHUA:

2Vx+2-V3iIx—2=16—4x

Yy +2-4y3x—2=8B-2x

JE+2)(3x—-2)=8—-2x
Frey —
Mbl nonyyunu ypaBHeHue BI/IJJ,a\"f(x} =9%) ¢ ero peLlueHneM Mbl yXKe 3HaKOMbI.

Bo3soaum B KBagpart obe vactn YpPaBHEHUA:

(VG+DGx-2) = (820

(x +2)(3x —2) = 64 — 32x + 4x°

3x2 —2x+6x—4—64+32x —4x2 =0
—x2+36x—68=0

x?—36x+68=0

Mony4nnu kBagpaTHoe ypaBHeHWe. Pelunm ero:

D =b%*—4dac =(—36)>—4-68 = 1024 = 32°

—b++D

M2 =T
_3»:3+32_34

Xy = 2 =

_36—-32

Xg = ) =

BbinonHum npoBepky. MNoacrtaBnsieM KOPHU B UICXOAHOE YpaBHEHUE:

13



¥x=34: y34+24+43-34-2=4. 6+ 10 = 4 — nHeeepHO

x=2: y2+2++43:2-2=4. 2+ 2=4—EBepHo
OTBerT: 2.

2) Bo3eeném B kBagpaT 0be YacTun ypaBHEHUS:

(Vx—1++x+ 2}2 = (V11 - x}:

WVx—1) +2-vx—1-vx+2+(WVx+2) =(V11—x)
x—14+2-Wx—1-Vx+2+x+2=11—-x
ﬂepeHeCéM BCe CllaraemMble, KbOMe TOro, KOTopoe coaoep>XXnT KOpHU, B OAHY YaCTb YpaBHEHUA:

2 4yr—1-4x+2=11-x—-x+1—x—-2

2:Vx—1-Vx+2=-3x+10

2J(x — D(x +2) = —3x + 10

CHoBa B03BeéM 0b6e YacTu ypaBHEHUSA B KBagpar:
(zw-’m)2 = (=3x +10)?

Mx—1)x+2) =(—3x +10)2

4x? +4x —8=9x2 — 60x + 100

5x? —64x +108 =10

D =b*—4ac=(—64)*—4-5-108 = 1936

-b+4D B4 +44
7a AT

.'X-'Lz =

BbinonHum npoBepky:

_— .

x=10,8 108-1+108+2=y11-108. V9.8+V128=+/0.2 - nerepno

x=2: 42—1++424+2=411-2. 1+ 2 =3 — eepHo.

14



OTtBerT: 2.

PelweHne nppaumoHanbHbIX YPaBHEHUA METOAOM 3aMeHbl NepeMeHHbIX

NMPUMEPbBI 4: PelunTb ypaBHeHUs:

4 Yxts

1) 3&+2 5 2

2)1.,’3:—2+214.,’x—2=3

I|§+ [x+3 _10
3) Axtd o 4 2-=x 3

PeweHue: 1) B ypaBHeHMM nepemeHHasi X BCTpevaeTcss TOMbKO B BblpaXXeHuu ¥x. 370
noAckasblBaeT Ham caenatb 3ameHy t = x. B stom cnyyae Mbl n3baBmMmMcs OT NEPEMEHHON X U
NoNy4MM OpOBHO-paLMOHanbHOE ypaBHEHME OTHOCUTENbHO MEepemMeHHON &, KoTopoe Mbl yxe
ymMeeM pellaTb:

Hangem O[13. 3HameHaTenb Apobu He JOMKEH PaABHATLCSA HYNIHO.

ona: t+2+0 tx-2

Tenepb nepeHecéM BCe crnaraemble B OAHY 4YacTb YpaBHEHWA U NpuBeAéEM KX K obLuemy
3HameHaTeno:
4 (5 t+3':t+2 2.:5u~+:}

- i _Z =10

t+2 3 1

20+t2+2t+3t+5—1ﬂt—20_
5(t+2) -

tZ —5t+ 6
S5(t+2)

N36aBumcs oT 3HameHaTensl, JOMHOXUM Ha Hero obe YacTu ypaBHEHUS:
t2—5t+6=0

D=25-4-6=1

15
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5+1
(2] =— = 3 — exogute 03

5-1
ts = = 2 —exogutE 0/13

Tenepb BbINOMHMM 0BpaTHYO 3aMeHy:

5;,"} = 3 %’E = 2
x =27 x¥x=28
OTtBeT: 8 1 27.

2) YpaBHEHWE COAEPXKUT KOPHM pasHbix cTeneHeun. [pvBedém cHadana BCE KOPHU K

4 2 R
OAMHAKOBLIM  CTEMEHsIM,  UCMOMb3ys  yXe  W3BEeCTHOe HamM  paBeHCTBO (¥a)” =+/a.
& z T
(Vx-2) =+4x-2

({x—2) +28x—2 =3

& =
Mbl BUAVM, YTO B 3TOM YpPaBHEHUM NEPEMEHHAs X BCTPeYaeTCs TOMNbKO B BbipaxkeHun ¥X — 2, 310
&l =
nofckasbiBaeT HaM CAenaTb 3ameHy: 0603Hauum ¥X ~ 2 yepes . B aTom criyyae mMbl U3GaBUMCS
OT NepemMeHHO X 1 NOMy4YM KBaapaTHOE YPaBHEHWNE OTHOCUTESLHO NepeMeHHon &

t2+2t=3
t2+2t—3=0
D=4-4-(-3)=16

-2+ 4 —-2—4

i = =1 i;= =-3
1 2 2

Tenepb BbINONHUM 0GpaTHYHO 3aMeHy:

1. %’x—2=1_

BosBeném o06e yact ypaBHeHUs B 4 CTENEHb:

{%’x—z}‘}:i“. x—2=1. x=3

BbinonHum npoBepky:

V3—-2+2¥3-2=3

16



1+ 2=3—EeepHo.

2 Vx—2=-3

Tak Kak B nNeBon 4acTu CTOUT HeoTpuuaTesibHOE BblpaXXeHne, a B I'IpaBOIZ — OoTpuuaTtesibHoe, TO
ypaBHEHNE peLlJeHVIVI HE UMeeT.

OtBerT: 3.
lZ—:r l:r+3 £ = lZ—:r l:r+3 _ }
3) BblpaxeHus N¥*3 u N27* oBpaTHble, 3amMeHnM  V¥F3 Torga ViT*  t [lonydyaem

110

t+
ApO6HO-paLVoHanbHoe ypaBHeHe OTHOCUTENBHO & : 3.

N3basnmca oT 3HameHaTens, OOMHOXNUM obe vactun ypaBHEHUA Ha t(t * B}Z
t-+1= 10t
3
t? 1or 1=0
= =
100 64 243 2-2 1
3 "3 3 3
= — =— t= =3 t="—=—

Tenepb BbINONMHUM 0OpaTHYHO 3aMeHy:

2—x
| =3
1*4 x43

BosBeném obe yactu ypaBHeHUs B KBagpar:

-
s

|2—x

=32
ﬂx+3

2—x

=9,
x+3

YpaBHeHne apobHO-paumoHansHoe. Pelwmm ero:
ona: x+3=0. x+-3

(x4+3

2—x 9 _o

x+3 1 B

2—x—9x—2?_
x+3 N

17



—‘lﬂx—25_
x+3 N

N3baBmmca oT 3HaMeHaTend, JOMHOXUM obe yactn ypaBHEHUA Ha x+ 3:
—10x —-25=10

—10x = 25

x =—25—exogut e O[3

BbinonHum npoBepky:

2-(-25), | -25+3 10
—25+3 2—(-25) 3
v V2T (29

L, 1_10
3 =3 — BepHo.
b—x_i

2l,\|x+3 3

BoaBeném obe yactu ypaBHeHUs B KBagpar:

(7% 2
,‘Jlf:+3 :(%)

2—x
x+3

1
9

YpaBHeHne apobHO-paumoHansHoe. PeLlmm ero:
ona: x+3=0. x+-3

72— x('} 1|::r+3

N =0
x+3 9
13—5%x—x—3 -0
x+3
15-10x -

x+3
|/|36aBVIMCFI OT 3HaMeHaTend, JOMHOXUM 066 4acCTh ypaBHEHUA Ha X+ 3:

15—-10x =10
18



—10x = —-15

x =15 —exogut e 0J3.

BbInonHUM npoBepky:

[2-15 m5+3_1ﬂ

! + =
15+3 2—15 3
\ \

0,5 /45 10

+
4,5 05 3
V5N

NS * — BepHo

OtBeT: -2,51n 1,5.
3apaHue 2. PelwinTb ypaBHEHMUS (BbINOMIHUTL PELLEHNE CaMOCTOSTENBHO B TETpaan):

1) (x2—4x +31Wox—2 —2x2 =0,

2) Yx—1yxr —24x—3 =0

CamocTtosaTenbHana padota Ne3

Tema: «PeweHune nokasatenbHbIX ypaBHEHUN»

Llenu: PaccmoTpeTb pelleHne ypaBHeHUS pasnnyHbIMU METOAAMN.
3apaHue 1

1. NoBTOPUTL TEOPETUYECKU MaTepuan no Teme.
2. OhopMUTb peLLEHHbIE YpaBHEHNA B TETPaaW.

MPUMEP 1: | 5° =625 || 5270 = 25t N3 =5
PelweHue: PeleHue:
5% =5 526 — g2
2x =4 2x-6=3x-8 OrtBeT: 2.
X=2 X=2
OtserT: 2.

2
Pewenue lll ypaBHenus: 3° ‘=52

Tak kak 5= 3log 35, TO AaHHOE ypaBHEHNE MOXHO NpeobpasoBaTb K BUAY
3x2_4 — (3|0g35)2x_

370 ypaBHEHME paBHOCUIbHO crieaytowemy: x? — 4 = 2xlog,5.

19



KopHu kBagpaTHoro ypaBHeHusi x2 — 2xlog.,5 - 4 = 0 TakoBbl:

x,, =log,5+,/log35+4
OtBeT: x,, =log,5+,/log25+4

MPUMEP 2: 4.3%+5.3"-6.3" =5

3(4.3+5-3-6)=5

Moka3aTenbHble YpaBHeHUs, KOTopble pewarnTca MmeToAOoM BBeAeHUA HOBbIX
nepemMeHHbIX.

X _ n-2
PeweHue: 3*.45=5 3 =3
1 X=-2
3 ==
9
OTBeT: -2.
MPUMEP 3: 4%+ 2x1_24 =0,

Tak kak 4% =(2¥)2 n 21 = 2:2X, To gaHHOe ypaBHeHVe NepenuwemM B BUaE:

(292 + 22— 24 = 0.

O6o3Haumm : 2X=t, rge t >0, nony4nm ypaBHeHue t2 + 2t —24 =0, KOpHW KOTOPOro

to = 4.

t1=-6 n

[MoaTomMy 3agaya CBOOMTCA K pELLUEHUIO ABYX YPaBHEHUN: 2X=4 n 2* =- 6.

3 nepBOro ypaBHeHUs X = 2, BTOPOE ypPaBHEHNE HE UMEET peLLeHUs, Tak kak 2* > 0 npu nobbix X.

OTBerT: 2.

| BapnaHTt
a) 2:3*1 - 3x=15
6) 9*-83*-9=0

PeweHue.

| BapmaHTt a) 2-3**' - 3% =15,
3*2-:3-1) =15,
3*5 =15,
3*=3, x=1.

OTBeT: 1.

6) 9*-8-:3x—9 =0,
(39?2 -8-3* -9 =0,
O6o3Haunmm 3*=t, roe t >0, Toraa
t?-8t-9=0,

t1=9,t,=-1,
BosBpalwjaemcs k 3ameHe:
F¥=9, x=2,

Il BapuaHTt
a) 21+ 2x1 4+ 2x=128
6) 84*-62+1=0

Il Bapuant a) 21+ 2x1 + 2x=28,

2¢1(22 + 1 + 2) = 28,

2x1.7 = 28,
2x1 =4,
2%1 =22 x_1=2 x=3.

OteBeT: 3.
6) 84*-6-2*+1=0,
8:(29% -6-:2+1 =0,
O6o3Hauum 2*=t, rge t >0, Toraa
8t?2-6t+1=0,

t]_:_, t2:
2

e.
-1,

BosBpalyaemcs k 3ame

2% = % X

20



X = -1, KOPHEN HET. 2% =

OTBeT: 2. OTBeT: -1, -2.

CyuecTByloT ypaBHeHue f(x)?™ = f(x)"™), koTopble Ha3bLIBaIOTCA «NOKa3aTeNnbLHO-
CTeneHHbIe ypaBHEHUS».

Ecrim f(x) >0 n f(x) #1, To 370 ypaBHeHMe, KakK 1 NnokasaTernbHoe, pelaeTcs C MOMOLLbIO
npupaBHUBaHWS rnokasatenen: g(x) = h(x).

Ecnu ycrnosuem He ncknoyaeTcs BO3MOXHOCTb f(x) < 0 unun f(x) = 1, npuxoantca paccmatpmBaTth
HECKOIbKO Crny4aes.

(X2 + x=57) ¥ = (x2+ x—57)1
MPUMEP 4: (x? 373 2 10

PeweHnwue: [lpu peweHnn [aHHOrO mMokKa3aTesNbHO-CTENEHHOINO YPaBHEHUSA  HYXHO
paccMoTpeTb 4 criyyas:

1) (x¥*+x-57)=1,Te. x*+x-58=0.

3x243 _ q 10x
1 =1

B aTom cnyyae ypaBHeHuMe npumMeT BuUA;: ,T.e.1=1.

3HauunT KOPHU YpaBHEHUA x> + x -58 = 0. aBnAoTCA KOPHAMU ypaBHEHNA NCXOOHOIO.

-1++/233

Haxoonm kopHu X12 = —

2) x*+x-57=-1,x*+x-56=0.
B aToM criyyae ypaBHeHue npumet Bug; (- 1) = (-1)10%,

3TOMY ypaBHEHUIO MOTYT YOOBNETBOPSATL TONbKO TaKMe 3HAYEHUs1 X, MpU KOTOpbIX  3x? +
3 un 10x uenble Yncna ( NOCKONbKY oTpuuaTenbHoe Yncno (-1) MOXXHO BO3BECTU NULLbL B LIENYHO
CTENEHb) OANHAKOBOW YETHOCTHU ( T.€. NMB0o 0ba YeTHble, NMMBO HEYETHbIE).

3 ypaBHeHMS x>+ x—-56=0 HaxoouMm: x1=-8, Xx2=7.

3HaueHne xi = -8 He yOOBRETBOPSIET ypaBHeHuo (- 1)%+ = (-1)10

3HauMT X =7 KOpEeHb UCXOOHOro ypaBHEHUS.

2
3)Ecrm  x2+ x—57 =0, TO B 9TOM cryyae ypaBHeHue npumeT sug: 0% = 0%,
OTOMY YpaBHEHWIO MOTYT YOBMNETBOPSATh TOMBKO TAKME 3HAYEHUS X, NPU KOTOPbIX
3x*+3 >0un10x> 0.

HanomHum, 4to BbipaxeHue 0" nmeeT cMbIcn TOMbKO npu r > 0.

-1++/229

N3 ypaBHeHWs X* + X — 57 = 0 HAXOAUM KOPHU X, , = —
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-1-+/229

3HayeHue X, = T He ygosneTsopsieT ycnosuo 10x > 0.
-1++/229
CnepoBaTtenbHO, KOPEHb X = —

4) Ecm x>+ x—57>0u x> + x—57=1, 10 3x? + 3 = 10x, oTKyAa Haxoaum xi = 3, X2

w |

O6a aTnx 3Ha4yeHus HY>XHO NpPOBEPUTb NoaCTaHOBKOM B JaHHOe ypaBHEHNE.

Mpu x = 3, nonyuum (-45)%° = (-45)%° — BepHOE paBEHCTBO.

Mpn x = E (6—57J =(ﬂ—57j
3 19 9

9Ta 3anucb He UMeeT CMbicna. 3HaunT, x = 3.

MogBoaum utorwy, npuxoaum K BbiBoA4y, YTO AaHHOE ypaBHEHNE UMEET 5 KOpHeIZ.

-1++/233 -1++/229
2 ’ 2

OTBeT: X12 = X3=7,X4= , X5 =3.

3apaHme2. BbinonHUTb camocToATenbHo. [lepBbit pag — 1 BapuaHT, BTOPOM psid- BTOPOW
BapuaHT, 3 paa-3 BapuaHT.
CamocTosATenbHasa paboTta no Teme «lMokasatenbHasa (PyHKLUSA, NOKa3aTerbHbIe
ypaBHEHUA».
1 BapuaHT

-2 3
1. CpaBHuTe yncna: 1) @j H@j ; 2) 453 n 454

2. PewuTe ypaBHeHue

1) 52x*+1=25;

(ﬂjX214X _(ﬂj_45
25 5
3) 7x1-7%=42

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

CamocTtosiTenbHas paboTa no teme «lokasaTenbHas (PyHKUUA, NOKa3aTesibHble
YPaBHEeHUA».
2 BapuaHT
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-5 -1
1. CpaBHuTe uncna: 1)12*°ul12’;2) (gj I/I(gj
11 11

2. PewnTte ypaBHeHve

1) 45° =16
2) 0 5x2—7x+10 — 1
3) 22 4 ¥ 4 2° — 28
4)5%* —6-5"+5=0
CamocTosiTenbHas pa60Ta no teme «lokasaTtenbHas (byHKU,MH, noKa3aTeJibHble

ypaBHEHUA».
3 BapuaHT

3 8,6 3 4
1. CpaBHuTe yncna: 1) (ZJ I/I[Zj :2)21° ul

2. PewnTe ypaBHeHue

1)4-12%" = 48
2) 3x+2 _ 3x+1 + 3x — 63

7 2x2-4x
3) L =1
(5}

4)4* -5.2" +4=0

CamocTosAiTenbHasa pabota Ne4

Tema: «PewleHne 3agad Ha npyMeHeHne CBOUCTB SiorapudomoBs»

Llenu: 3akpennTb nonyyeHHble 3HaHUA No Teme «Jlorapudm» BblYMCNEHNEM NOrapnumMoB.
3apaHue 1. CoctaBuTb KpOCCBOPA NO TEME.

3apaHue 2. Peluntb caMoCTOATENBHO

2 Ini
1. Bbluncnute: a) 219824 ) 2108232 ) 1010810100 [y prloen1® gy g .

2. Bblumcnute: a)logs3 6) log® * B)Ig 10 1) Ine a) loga+s(a+5)
3. [llpeactaBute 1 B BMae norapudma: a) ¢ ocHoBaHuem 4; 6)c ocHoBaHmem 10; B) C
OCHOBaHWEM €; ) C OCHOBaHMEM -3; [) C OCHOBaHNEM 5

4. Bblumcnute: a) logs1; 6) log -‘1; B) Ig1; r)in1; a)logs(-1)

5. Tlpeactasute 0 B BMAe norapudma a) ¢ ocHoBaHuem 4; ©) ¢ ocHoBaHuem 10; B) C
OCHOBaHWEM €; T) C OCHOBaHMWEM -2; 1) C OCHOBAHNEM 3

6. MpepctaButb norapudm npovmsBedeHus B Buae CyMmbl norapudgmos: a)logs(2*7); ©)

log~ (a*b); B)Ig(5*7); r)in(11*3); a)logs:26

7. MpeacTtaBnTb CymmMmy norapudmMoB B Buae npousseaeHus: a)log23+log»5; 6)logo.72+10g0.718;
B)Ig5+Ig7; rIn11+In2; o)log;3+log7 ¥
8. lMpenctaBuTb Norapngm YacTHOro B BUAE pa3HOCTU NorapudomMos :
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.

. AL
51—

11 a+h 2 oz T

—_— —_— Co
a)logs 7 :6)logz2 ¢ ;B)ig3;nn3;ologs 4
9. MNpeactaBnTb pasHOCTb NIOrapnugmMoB B BUAE YaCTHOTO:
a)log23-l0g25; 6) Ig13-Igl1; B) In b-In d; r)log-(a-b)-logz(a+b)

CamocTtosaTenbHana padboTta Ne5
Tema: «PeweHne norapnmmyecknx ypaBHEHUI»
Llenu: YmeTb npeobpasoBbiBaTh BblpaXXeHWst U pellaTth florapudmMmuyeckmne ypaBHEHMS.
3apgaHue 1. HanucaTtb KOHCNEKT No Teme
3apaHue 2. BbiNnonHUTE CaMOCTOATENBHO
1. Bam npeanoxeHbl ypaBHeHus1. Bawa 3agava pewmnTtb 3T ypaBHEHUS] U COOTHECTU OTBETDI

C COOTBETCTBYIOLWEN DyKkBOW. B pesynbTtarte JOSMKHO NONYyYMThCS CIOBO.

1. logy(x* + 4x+ 12) = 2

2.1log,(8 —x) = log, 5

3.log,(4 —x) =2

4.logs(x + 6) = log-(4x — 3)

5.log:(6 — 5x) = —4

2

Knrouy
3 -2 -3,-1 [-15 -7 -1 -5 0 12
E A H P a o n 3 n
3apaHue 3. [pauyeckmin QUKTaHT.
A cenyac Bbl nobyaeTte B ponu yuntens. Bam HeobxoamMmo onpefennTb BEPHO N HadeHbI

KOPHWU ypaBHeHUs. Ecnun BepHO, TO Bbl pucyeTe «ga» — #, «HeT» — BbinncbiBaeTe cBON purypbl B
OLHY CTPOUKY.

B-1 B-2
loga(12 —2x) = —2,x=-12 log:(b —4x) =—2,x=5
=] S
Jlog,(5+x)=3,x=-22 log,(8 —x) =4,x=-8
log,(13+x) =log; 2, x=-11 log,(8 —x) =log; 10, x=-2
log,(x +8) =log,(bx—4),x=3 log,(x+9) =log,(bx—7),x=-4
3apaHue 4. Peluntb norapmmmnyeckmne ypaBHeEHNS
Ne n/n | YpaBHeHUS KommeHTapun (0aémcs Onsi cnabbix yyaujuxcs)
1 log,(9+2x) =4 Monb3yscek onpegeneHnem
2 log,(7-3x)=-2 Monb3ysack onpegenexHnem
7
3 log. (14 -z =log. 5 MoTeHunpoBaHue
4 log,(1+ x)=log, 4 MoTeHunpoBaHue
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5 log,(x +4) =log,(2x - 12y | [loTeHUunpoBaHue

6 log,(x* +x) =log,(x* —4) | [loTeHUupoBaHue

7 log,(8—5x) = 2log, 3 MpuMeHUTbL cBONCTBA NorapudmMoB 1 3aTemM
noTeHUMpoBaTb

8 log,(8+3x)=log,(3+ x) +1 | [pumeHnTbL CBONCTBA Norapudmos 1 3aTem
noTeHUMpoBaTb

9 log .4=2 Monb3ysick onpeaeneHmem

10 log, 257 =4 Monb3yscb onpefeneHMeM, BbIXo Ha nokasarternbHoe
ypaBHeHue

11 210g3 (5x—3) — A MNokasaTenbHoe ypaBHEHUE, MPUBECTY K
norapugmMmmyeckomy

CamocTtosaTenbHana padota Ne6

Tema: «PeweHne 3agad Ha nNPUMEHEHME COOTHOLLUEHWA MexXay TPUrOHOMETPUYECKUMU
PYHKUNAMU OAHOMO aprymeHTa»

Lenun: YMeTb NPpUMEHATL TPUrOHOMETpUYEckne opmynbl NPU BbINOSTHEHUN 3a4aHUN

3apaHue 1. CoctaBuTb KpOCCBOpA MO TEME.

3apaHue 2. BbiNnonHUTb CaMOCTOATENBHO

T cr () (7
cosa =04, —=<a<2nw sin— cos— tz—.
1.M3BecTHO, 4TO 2 . Hangnte 2; 2; "2
() cr T
2.Hantn tgi n Ctgi, ecn n3BecTHo, yto cosa = —0.6 , 2 iy
T o & o« o
3. M3BecTHo, uTo €05@ = 0.8 , o=as 2. HaiguTe "2 ; CDSE; By 1y
o —
4. Vi3BecTHo, 4T0 ©2 . Hatimy Sin @ cos a;tga u ctga

CamocTosTenbHasa pa6orta Ne7

Tema: «PeweHune 3agay Ha npeobpasoBaHNe TPUITOHOMETPUYECKMUX BbIPaXKEHNN»

Lenu: 3akpenntb n cuctemaTnanpoBaTtb YMEHNE NPUMEHATb TPUTOHOMETPUYECKME hopMyIibl Npu
npeobpas3oBaHNN TPUrOHOMETPUYECKMX BbIPAKEHUN.

3apaHue 1

COSE — Cos St
o e —tela

1.Mpu BCcex AoNyCTUMbIX 3HaYeHuax & gokasaTb ToxaecTBo $1127 +sind
2sinlor —a lcosor
. . ‘37 ) . 'fj,f; 3
coslT +a,'l.':u:3 T+ﬁ' :—.':J.IJ':_E —ﬁ','lr?c.'.'il: + |
2.YNpoCTUTb BblpaxeHue h s . -
3.[lokasaTtb ToXaecTBa:

2
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(7 Y, (=

— o TR i
1-cos2t +sint \+cos| ——a |=cosa

=tgt ms! T o
a)] FEin2iteos 2 : 6) L3 A L3 A
g 4 3m
e+ ) cosa=——, cosfi=—, m<a<—<fl<lr
4. Beluncnuts * , ecnu 1/ 2 2

5. I'IpM BCEX AO0MYCTUMbIX SHA4YEHNAX & YMNPOCTUTb Bblpa*KeHne:

Dsin® 4
) ) . . —— — SN
a)] +eostoa—2sinT o . 6) 1+ cosla=2o)

CamocTtosiTtenbHasa pa6ota Ne8

Tewma: «[lNpocTenune TpMroHoMeTpuYecKkme ypaBHEHNS»

Lenu: YcBouTb anroputMbl peLUeHUA MNPOCTENLMX TPUrOHOMETPUYECKUX YPaBHEHUW, YMETb
pewaTb NpocTenLLMe TPUrOHOMETPUYECKME YPaBHEHUS.

3apgaHue 1 BbINONHUTL KOHCMNEKT.

KpaTtkas Teopus
Tabnuua 1. KOpHW TPUroHOMETPUYECKUX YPaBHEHUN

YpaBHeHus KopHu
sin x=a, a€[-1;1] x=[-1]" arcsin a+1Tn, n€Z
Sin x=1 X=2+217N ,h€Z
in x=-1 T
Sin x X=-24211Nn, N € Z
Sin x=0 X=mn,n€Z

Cos x=a, a €[-1:1] x=Tarccos a +2m, n €2

Cos x=1 X=21n,n € Z
Cos x=-1 X=T+21TN, N € Z
Co sx=0 =
X=2+1n, n €Z
tg x=a x=arctg a+1n, n€Z
ctg x=a x=arcctg a+mn, n€Z
. - s 1 i 1 &
EH}'ESFF'J| ; | T H}'EEDS| ; | 1 H}'CEFEI
MPUMEP 1. Bblumcnutb: e e
} - I/ 1 "\ I.—" 1 \
._ﬂ‘}'CSH'.I| —_ | T -C?}'CCDS| —_ | T ﬂ'}'CCE'g]
— L2
PeweHwue: Lo Lo =
. 1 1) I 2 R AN . x 2r m In
2 aresin —- ! = arccos — | +arctel 2.—+ ,r T —lf F — —_— =
2\ 2) \ 3) 4 i3 4 12
.sm| -z X | 1
NMPUMEP 2. Pewuntb ypaBHeHue: * 4 )
PeweHne: o popmyne 4acTHOro
ol T P 3T 3T
—-x=-=T42m, —x=-—="+2m, —x=-"—+2m, x=—-2m, n€Z

Cnyqaﬂ: ‘1 i ‘1 i "1 ‘1
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MNPUMEP 3. PelunTb ypaBHeHue: 208 3% = _“F

2

cos3x =—
PeleHne: Pazgenvm nesyto 1 Npasyto 4acTu ypaBHEHUs Ha 2: 2
Mo cbopmyne" =T arccos g+ 2 nonyyaem:

' bt F
[ 2 ' T 3
3x =t arcecos| — — | +2m, 3x T +2mm, 3x =12
L2 ', 4)

Ak

3tg2x—1=0
NMPUMEP 4. PewunTb ypaBHeHME:

3 3 3
tg—x Stg—x=1 tg—x=-—
PeweHue: Bbipasnm 3 3

3 1
—X = gretg —+
= garotga T 3 3

Mo hopmyne f nonyyaem:

Led | LA

Pasgenum nesyto 1 NpaByk YacTu ypaBHEHUS Ha

3 1 3m )
x=—arctg—+——, nEZL
> 3 2

CamocTtosaTenbHana padboTta Ne9
Tema: «Onpepenenune npegena yHkunn. OCHOBHbIE TeopeMbl O npefenax. 3amedvartenbHble
npegenbi»
Llenu: cdoopmmpoBaTb YMEHNE HaXoauUTb Npeaernbsl nocnegoBaTenbHOCTEN U Npeaenbl PyHKUNNA,
Ncnonb3oBaTh 3amMevarternbHble Npeaesbl ANng HaxoXaeHus npeaenos.
3apaHue 1. NogrotoBUTLCS K YCTHOMY ONpPOCY, OTBETMB Ha crneaytoLine Bonpochl:

1.4Y710 Takoe npegen oyHKUnn?

2.Kakne npegenbl HasbiBalOTCA O4HOCTOPOHHUMMK?

3.Kakon npefen HasbiBaloT npeaenom Ha 6eCKoOHEYHOCTN?

4.Mepevnctute Teopembl 0 npegenax?

5.Ckonbko 3amevaTtenbHbIX Npeaenos Bbl 3HaeTe? Nx hopmynnupoBkn?
3apaHue 2. PaccmoTpuTe o6pasubl BblMMCNEHUS MPEeAesioB W pewunTte Apyrve 3agaHus
CaMOCTOATENBHO

Mpumep 1. Bolumcnute npegensi: limy_5 (4x? — 6x + 3)

PeweHune: Mcnonb3ya TeopemMbl 0 nNpeaeniax, Hago HanuTu CyMMy U pasHOCTb Nnpeaernos, a NnoTom
NpOCTO NOACTaBUTb ABOMKY B (PYHKLMIO, CTOSILLYIO NOA 3HAKOM npeaena:

lim,_,(4x? — 6x + 3) =lim,_, 4x% - lim,_,, 6x +lim,_,,3=4%22-6+2+3=7
Oteert: lim, ., (4x? — 6x + 3)=7
: 5
Mpumep 2. Boluncnute npegensi: lim,_, ., P
: 5 5
Pewenue: lim,_, Pl 0
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. 5
TBET: lim — =90
Otee X200 oy

0 oo
Ecnn nmeem HeonpeaeneHHoCTb B1naa (6) nin (—), TO HeO6XOﬂ,VIMbI npeo6pasoBaH|/|;|.
00

x*—5x+4

Mpumep 3. Buluncnute npegens: lim _—
P P PeA X=l g2 3c40

Pewenme: lim x2—5x+4 1-5+4 0
-l 2 3090 1332 0

0
Yncnutenb M 3HamMeHaTesnb ﬂp06l/l npu x=1 paBHbI (6) BbINONHUM  TOXAOECTBEHHOE

npeobpasoBaHve (pasnoXeHne YUCIUTENS U 3HaMeHaTeNs HA MHOXUTENW M COKPaTUTb Ha
00NN MHOXUTENb)

x2-5x+4=0
O=b?-4ac, g =25-4*1*4= 25 — 16 =9.

5+3 5—3
Xi=—=4 nXo=——=1

2 2
X% — 5X + 4=(x-1)(x-4)
AHANOrMYHO 3HameHaTerb: X> — 3X + 2=(x-1)(x-2).

x> —5x+4 . (x—1)(x—4) _ . x—4 _ -3 _
x=1lga_3x42 M1 (x—1)(x—2) lim g x— -1 3

x2—5x+4
X212 3440

Moactasnsiem: lim

OtBerT: lim

Mpumep 4. Boluncnurte npegens: lim 228 3%
P p PeA FUUTET 14x43x2

i)
PeweHune: Yucnutenb 1 3HameHaTenb Apobu Npu x=00 paBHbI (—) Heobxogmmo ncnonb3oBaTb
i)

npeobpas3oBaHne: AeneHne YMCIUTENa N 3HaMeHaTensl Ha MakCUMarbHYH CTeneHb X (B 4aHHOM
npMMepe MakcumarnbHas CTeneHb paBHa 2). YuuTbiBas, 4TO BenuumHa obpaTHas GeCKOHEeYHO
bonbwon  BenuuMHe  ecTb  GeckoHe4yHo  Manas  BeNMYMHa,  PackpOeM  MCXOAHYHo
HeonpeaeneHHoCcTb, MO0 BbIHECTU MEPEMEHHYID B HaubOnbLUEN CTEMEeHW B YUCIUTENN WU
3HameHaTenu apobun 1 cokpaTUTb Ha HANMBOMbLLYHO CTEMNEHD.

0xt—3x-5 2x 3x 5 , 370 570
o 2x*—3x-5 . 2 . FR S ) 2
lim =~ =— =lm —* - =lm £ A A = lim X z =_
¥ e 14 x4+3 ¥w ] 3? = - -
I+x+3x° o xj x _2+i2+ - iz +l +3 3
x xox x x x

OrtserT: lim 20 35 _ 2
TUUUET® 14x+3x2 3
V2+x—y/2-x

Mpumep 5. Belumcnute npegensi: limy_,q -

PeweHune: B aTom npumepe npeaenbl yvmcnutens M 3HameHatens npu X — 0 paBHbl Hynto.
HeobxoamMmMo ymcnuTens U 3HaMeHaTeNb YMHOXWUTb Ha BblpaXXeHne, COnpsiXKEHHOE YNCIUTENIO.
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VZHx—vV2-x_ (VZ+x-VZ2-x)(VZ+x+V2-x) _

lim = lim
x—0 5x x—0 5x(vV2 +x + V2 — X)
. 2+x—2+x . 2x . 2
=llmx_,0 SR (V2% = llmx_,c. Sx(V2 V2 ) = llmxﬁgm =
lim 2 _ 2 V2
5iﬂ(¢2+x+«2—x) 5x2y2 10

V24x—2—x 2
5X 10
anMepbl AnA CaMOCTOATESIbHOIO peLlleHns: Bbluncnure npepnerbl beHKLl,l/lVl:

Orteer: lim,_,q

¥4
. 2 . . . x°—1 . 1 . 1
limg ,p x*  limy_o(2x — 4vx) lim,_,(vVx — 3x) limy —— limg 5 lim o

: AN ¥ : -4 . x-3 . x*—16 . x2—4

lim,_, (E) lim,_, (E) lim,_,, R lim,_,5 2 g lim,_,, e limg_,, = 3213

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

limy 35— limy, 3 —— limg o _5—= limy - == limy 4 =

. 6x*—5x+x% . VE—V2Z . x> —8x+15 . 3x2—8x+4 . (1+x)*—(1+3x)

iy o = My = s = My g ars M0 g

. Vx+1-1 ) 3x?+4x+5 2x°—3x+2 ) 5x+2 ) 9%’ +3x+5

my o ———  lmy 05— im0 — my oo My =0
. 3x x

limy o, (VT —%)  limyp 2o lim, ., (1 + ;) lim,_, (1 +2)

. 3\ ¥ . 1% . 14 . 2 \3*

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

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

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

] =1 x+2

lim,_, (E)

CamocTosaTenbHasa pa6ota Ne10

Tema: «BbluncneHne npomsBogHbIX YHKUMA. NPUMEHEHWE NPOU3BOOHOM K  peLueHuto
npakTUYecknx 3agay»

Lenu: cdopmupoBatb ymeHWe HaxoOUTb MNPOU3BOAHbIE (OYHKUMA, 3aJaHHbIX B SIBHOM,
norapmmMmMyeckoM 1 NnapameTpuyeckoM Bnae, HaxoauTb NPOU3BOAHBLIE CIOXHbBIX PYHKUWIA, 3HATb
reoMeTpu4ecKknii CMbICn Npou3BogHON. [oBTOpUTb, 0606WNTE U CUCTEMATU3NPOBATL 3HAHUSA O
hU3nN4eCcKOM CMbICne NepPBON NPOU3BOAHOM, CNOCOBCTBOBATL BbIpaboTke HaBbIKOB B NPUMEHEHUN
NPOM3BOLHOMN K peLleHunto 3agad.

3apaHue 1. CoctaBbTe KOHCMEKT NO TeMe (MCNOoNb3ys METOANYECKME PEKOMEHOALINN).

3apaHue 2. Hantu nponsBogHbie OT YHKLNN:

_xt 2 1,21
1. y=7 Ix“+6x—2 3.y x+x2 3
2% 3 =i
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y=—+2%/x — 23
y = 2tg x — 3 cos x
y = 7sin x+ 5e ¥
y=\/§+ctgx

. y=2Vx3 + Inx
10.y= 2 sin x -6 tg X

ex

ll.y=ﬁ —

© ®» No O

nx
V3
12.y=x4 +ctg x
1 1
13.y=——e*+=Inx
2x 3
ctg x

14.y=+/2 sin x —

30

15.y=e* —sin x + cos x

16.y = sin X COS X

17.y=(x? + x)Inx

18.y=tgx e™

19.y = ctg x cos X

20.y=(sin x — cos x)?
_x—1

21.y=——

x+1
x%—2x

22.y= sinx
_CosX

23.y=

x+2
24.y = sin x tg X
25.y = ctg x cos X




CamocTosiTenbHas paborta Nell

Tema: «HaxoxageHue HeonpegesneHHbIX UHTerpasnoB pasfiMdHbiMMn N MeToOdaMW. BblYHUCIIEHUE

onpepeneHHbIX MHTerpanoB»

Lenu: SaerI'II/ITb YMEHNA UHTETPUpOBaThb d)yHKLI,I/IPO, ncnorib3y4d Ta6n|/|u,y OCHOBHbIX MHTErparos,
3aKpennTtb HaBblKM HaxoXaeHnAa HeornpepaerieHHbIX WHTerpanoB pa3jindHbiIMA cnocobamu;

nnowaan KpMBONIMHENHOW Tpaneuuu.
3apaHue 1. Tabnuua nHTerpanos

i = X ng, _ 1 (kx+p)™t
1. [x de="—+C, (121 [(kx +b)dx = G —Lk £ 0
2. [dx=x+C [kdx =kx +C [Ldx =2Vx+C
Vx
d 1 1
3. I7X='”|X|+C ka+bdx —E-ln(kx +b)+ C, k=+0
4. _[sin xdx=-cosx+C [ sin (kx +b) dx = —i- cos(kx +b)+C, k#0

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

> J.coszx_thJrCth?r”n’ net fcosx njtg (;+)|+C
dx dx _ | £|
7. J.Slnzx—_cth"‘C X#£7wNny neZ fslnx In tg 2 + C

8. [ tg xdx = —In|cosx| + C
9. [ ctg xdx = In|sinx| + C

10. [e*dx=e"+C [ef**Pdx ==. kP 1 ¢, k+0

1
k
a*

Ina+C’ (a>0)

11. jade=

12.J' dx =1arctg§+C
a’+x*> a a

. X
=arcsin —+C

dx
B e
14. JLzln‘uH/uz +a?

+C, |u/>]a], a=0.

u®+a
dx 1 x—a dx 1 at+x
o Ll ~ Ly fo
15 Jﬂxz—a2 2a x+a J’az—x2 2a a—x +C,az0
2
16. J.\/u2+a2du=%\/u2+a2+%In‘u+\/u2+a2 +C, a%0

2
17. J‘\/az—uzdu:%\/az—u2 +a7arcsin£+c, az0
a

|/|CI'IOJ'Ib3yFI Ta6J'IVIL|,y MHTErpanoB, BblHUCIINTE HeEONpeaeneHHble MHTerparnbl:



J 2t

. | 3e*du

[ x?(1+ 2x) dx
3dx

' f-el-"ﬁ

: jx3(1+5x)dx

f xyxdx
Va2

a A W N P

o

\‘

(2-3)?
. f dex

x342

.f(x+\/§—3x5—3— : )dx

x3 sin?x

1 2 3
10. f(;+x—2+x—3)dx

(o]

©

11 J.&dx
' 5x-§/;

(1—x)?
12. | =y dx

CamocTtosaTenbHana paborta Ne 12

Tema: «KomnnekcHble yncna n gencTeusa Hag HUMM»

LUenun: 3akpenutb BbINOMHEHME apuPMETUYECKUX OAENCTBUMN Had Yncnamun. 3akpenuTb HaBbIKK
BbIMNOSIHEHUSA OENCTBUN HAL, KOMMNIIEKCHBIMU YnCcnamMun B anrebpanyeckon, TPUroHOMETPUYECKON U
nokasaresibHoM hopme 3anucu.

3apaHue 1. CoenaTb KOHCMEKT Mo TeMe.

CamocTosiTtenbHasa pabota Ne 13

Tema: «OCHOBbI TEOPUN BEPOATHOCTEN N MAaTEMATUYECKON CTATUCTUKN»

Lenu: ®opmupoBaHmne y cTyaeHToB 6a30BbIX MarteMaTUyeckux 3HaHuW AN pelueHus 3agad B
npoceccrnoHanbHON OeATeNbHOCTU, YMEeHMEe MPUMEHSATb MaTeMaTU4ecKuin annapaT Teopuu
BEPOSATHOCTEN MpU peLleHnn 3aaau.

3apaHue 1 CocTaBbTe ONOPHbLIN KOHCMEKT N0 TEME



Kputepumn oueHkn BHeayAUTOPHOW (CaMoCTOsITeNbHOWN) paboThl

MpoueHT
pesynbTaTu
BHOCTU

Bann
(oueHka)

Kputepum oueHnBaHus

90-100%

5

— rnybokoe Wu3yyeHne y4yebHoro MaTtepwvana,
HOPMAaTUBHbIX aKTOB MO BOMPOCY;

— NPaBUNbHOCTb POPMYNMPOBOK, TOYHOCTb ONpeaeneHns NOHATUIA;

— nocrneaoBaTenbHOCTb U3MOXEHUs MaTepuana;

— 06OCHOBaHHOCTb U apryMeHTMPOBaHHOCTb BbIBOOB;

— NPaBUNbLHOCTb OTBETOB Ha AOMONHUTENbHbIE BOMPOChHI;

— CBOEBPEMEHHOCTb BbINOMHEHUS 3a4aHNS.

nuTepaTypbl U

70-89%

— NOJTIHOTa U NpaBUISIbHOCTb U3NOXEHNA MaTepuana,

— HEe3Ha4uTellIbHble HapyLleHNA nocnenoBaTesibHOCTU U3JNOXKEHUA;
— HEeTO4YHOCTU B onpeaeneHnn NOHATUN;

— 000CHOBAHHOCTb BbIBOJOB npmBoanMMbIMU NPpUMEPaMU;

— NPaBUINIbHOCTb OTBETOB HaA OOMOJTHUTEJIbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINMOJIHEHUA 3adaHNA.

50-69%

—3HaHMe W MOHWMaHue
maTtepvana;

—Hanuume oLWMBOK NpU U3NOXEeHUN MaTepuana;

—HenocneanoBaTenbHOCTb U3MOXeHUa matepuana;

—HanuMume oWwunGOoK B onpeaeneHun MOHATUA, HEeUCKaKaloLmX UX
CMBbICHT;

—HEeCBOEBPEMEHHOCTb BbINOMHEHWUS 3a4aHus.

OCHOBHbIX NONOXEHUN yqe6Horo

0-49%

—HEe3HaHWe, HEBbINOMIHEHWE WM  HenpaBWiIbHOE  BbIMNOSIHEHME
foonbLuen yacTn yyebHoro maTtepuana;

—oWwnBKM B hOpMynNnpOBKe onpeaeneHnin, nCKaxatroLume nx CMbICh;

— BecnopagovHoe 1 HeyBepeHHOe N3NoXeHne maTtepuana;

— OTCYTCTBME OTBETOB Ha JOMNOMHUTESNbHbIE BONPOCHI;

— OTCYTCTBME BbIBOAOB M HECNOCOOHOCTL UX CHOPMYIIMPOBATb;

— HEBbIMOSTHEHNE 3a[aHUS.
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