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IHosicHUTEJBbHAA 3aNIHCKA

MeTtoauueckue pekoMeHAalMM MO0 Y4eOHOM MAMCLUUIIIMHE MaTeMaThKa MpeJHa3HayeHbl JUIs
BBITIOJIHEHUSI CaMOCTOSITENbHOM paboThl oOywatomumucs mo crnenuaibHoctn 19.02.12 Texnosorus
NPOAYKTOB NIUTAHUSA KUBOTHOI'0 IIPOUCXOKICHUS.

CamocrosiTennbHass pa0oTa BBINOJHSETCS IO 3aJaHUI0 M IPU  METOJUYECKOM PYKOBOJCTBE
npernojaaBaTessi, Ho 6e3 ero HemoCpeACTBEHHOI0 y4acTHSl.

Llenpl0 caMOCTOSATENILHONM pPAaOOTHI SBISIETCS OBJAJEHHE OOydaroUMMCs yMEHUSMH paboTaTh C
MCTOYHUKAMH, apI'yMEHTAIIMA COOCTBEHHOW TOYKHU 3PEHUSI.

MeToanueckne peKOMeHAAMK 110 CaMOCTOSATEIbHON paboTe CTYAEHTOB COAEpXkAT IUIAAKTUYECKHE
MaTepuaibl, KOTOpbIE MPEAHA3HAUYEHBI JJIsl OpraHU3alui CaMOCTOATEIbHON paboThl CTyIEHTOB 1 Kypca mo
MaTeMaTUKe, a TAKKE JJI OCYLIECTBICHHS KOHTPOJIS HAJl 3HAHUAMM, YMEHUSAMH U HaBbIKAMHU.

OcHoBHast 3amada OOYYEHHS MaTEeMaTHKE Uil CpEeIHEro NpoQecCHOHATBHOrO 00pa3oBaHM
3aKiIIoyaeTcss B O0ECHEYEHHWH IPOYHOTO U CO3HATEIbHOI'O OBJIQZEHUS OOydYarolMMHUCA CHCTEMOM
MaTEeMaTUYECKUX 3HAHUM U yMEHMH, HEOOXOAUMBIX B IMOBCEJHEBHOM U3HM U TPYAOBOH NEATENbHOCTH,
JOCTAaTOYHBIX JJIS1 M3YYEHHUS CMEXKHBIX JUCHUIUIMH M TPOJODKEHHUS O0pa3oBaHUsA, a TaKXKe B
po(hecCHOHATILHON AEeSITEIbHOCTH, TPEOYIOIIEel 1O0CTATOYHON BBICOKOH MAaTEMaTHYECKOW KYJBbTYpPBI, a TaKk
e 3aKpervieHue, yriayOleHne U paclIMpeHue 3HaHUN y4eOHOW AMCHUIUIMHBL; IPHOOPETEHUE CTyJEHTaMU
YMEHUH M HABBIKOB HCIIOJb30BAHMS COBPEMEHHBIX HAyYHO-TEXHHYECKHX CPEICTB, IIPH PELICHUHU
KOHKPETHBIX IPAKTUYECKHUX 3a]a4.

ITpu BBINOJHEHUH CaMOCTOATENBHOM pabOThl 00y4YaIOMIUICS CaMOCTOSTEIBHO OCYIIECTBISAET cOOp,
U3y4YeHHE, CUCTEeMATH3alMI0 U aHaIu3 UH(opMaluu, a 3aTeM oQopmiIsieT HHPOPMALIUIO U TPEICTaBIIAET Ha
OLIEHKY NPENOaBaTENs UM TPYIIIbI.

ITpensioskeHHbIE B pEKOMEHIALUAX 3aJaHNs TIO3BOJISIT YCIEIIHO OBNAJAETh OOIMMHI KOMIETEHIIUSIMHU:

OK 01 Bribupats crocoObl pemieHHus 3aaady Npo(ecCHOHATBHOM NesTeIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02 Hcrmonp3oBaTh COBpPEMEHHBIE CpEACTBA IOWMCKA, aHANN3a W MHTEpIpeTanud HHpopManuu, u
MH(GOPMALIMOHHBIE TEXHOJIOT MU JJISI BBIOJTHEHHUS 33124 MPO(PeCCHOHATBHON AeATENbHOCTH

OK 03 I[lnanupoBaTh M peaqU30BBIBATH COOCTBEHHOE MpOo(ecCHOHANbHOE W JIMYHOCTHOE pa3BUTHE,
IIPeAN PUHUMATENILCKYIO 1€ TeIbHOCTh B PO ecCHOHAIBHON cdepe, UCIoIb30BaTh 3HaHU 0 (PUHAHCOBOI
IPaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTyalUsIX;

OK 04 D¢ hexTuBHO B3aMOI€H CTBOBATh M padOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05 OcyuiecTBisATh YCTHYIO M NHMCbMEHHYIO KOMMYHMKALIMIO HA TOCYJAapCTBEHHOM si3blke Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEN COLMAIBHOIO M KYIbTYPHOIO KOHTEKCTA;

OK 06 IIposBiATh rpakIaHCKO-TIATPUOTUYECKYIO ITO3ULIHIO, IEMOHCTPUPOBATh OCO3ZHAHHOE ITOBEACHUE Ha
OCHOBE TpaJAMLIMOHHBIX OOILEYEIOBEYECKHX IEHHOCTEH, B TOM 4YHUCJIE€ C Y4YE€TOM TapMOHHU3ALHU
MEKHAIIMOHAJIBHBIX W MEXPEIMTHO3HbIX OTHOIICHWH, HPUMEHATh CTaHAAPThl AHTUKOPPYNLUOHHOIO
MIOBEJICHUS;

OK 07 CopeiicTBOBaTh COXPAHEHUIO OKpYXKAIOLIEH cpeabl, pecypcocOepeXeHnI0, TPUMEHITh 3HaHUS 00
M3MEHEHUH KJIMMaTa, IPUHLHUIIBI OEpeXIIMBOTO MPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBATH B UPE3BhIUAHHBIX

CUTyalludX.






Buanbi camocTosiTeIbHOI padoThI

No By camocTosTenbHOM pabOThI dopMa KOHTPOJIs MaxkcumaninbHO

/i e KOJI-BO
0aJuioB

1. PaGoTa ¢ ncrounnkamu VYCTHBIN OTBET HA 3aHITUU 5

CocraBlieHUE aHHOTALINN

2. CocraBneHue  OMNOPHOro  KOHCIHEKTa | OMOpHBINA KOHCIEKT 5
(MOXHO cxeMy)

3. CocraBnenue KpoccBop/a [TucermenHbIe pabOTHI 5)

4. Pemenue mpakTHUeCKUX 3a7a4 [TucermenHbIe pabOTHI 5

5 TectupoBanne 1o UWHAMBUAYaJbHBIM | TecToBBIE 3aMaHuUs 5
TecTam

6 VY4yacTtue B HaydyHO-HMCCIEAOBAaTENbCKOW | BoicTymenne Ha  koHdepeHIHH, | 5
NeSITEIbHOCTU KOHKYypcax, OJIMMIINaaax

7 Htorosas nposepka (B Buje sk3aMeHa) | [IpomexxyTouHas aTrectanus 5

MeToanyeckne peKkoMeHAauMH N0 padoTe ¢ HCTOYHUKAMH

PaGota c HCTOYHMKAMU OCYIIECTBISIETCS C IENbI0 MPUOOpETeHUs OOydaroImuMcs HaBBIKOB
CaMOCTOSITENIPHOT'O HW3y4eHHs ydeOHOoro Marepuana. PaboTra ¢ HMCTOYHHKAMH SBISIETCS Ba)KHOU
COCTaBJISIFOLICH MPH MOATOTOBKE K 3aHATHSIM.

J1Jil MOATOTOBKHM K YCTHOMY OIPOCY HEOOXOIMMO MPOYUTATh TEKCT UCTOYHHUKA, BBIICIUTH T1aBHOE,
COCTaBUThH IJIAH OTBETA, MOBTOPUTH TEKCT HECKOJBbKO pa3. Ha yueOHOM 3aHSATUM MOIHO, TOYHO, HOCTYITHO,
NPaBUJIBHO, B3aMMOCBS3aHO W JIOTHYHO M3JOXKHUTh MAaTepuall, WIUIFOCTPUPYS TNPH HEOOXOAMMOCTH
MIpUMEPAMH.

PaboTta ¢ MUCTOYHUKOM MOXKET OBITh MPEJIoKEeHa B (hopMe aHHOTHPOBAHUS. AHHOTAIUS TO3BOJISIET
COCTaBHTh 00OOIIEHHOE TpeAcTaBiIeHHEe 00 ucToYHHMKE. I COCTaBJIEHUS aHHOTAlMM HEOO0XOIUMO
OTBETUTH HA CIIEIYIOLIUE BOIIPOCHI:

1. ®amunus aBTOpa, MOJHOE HAMMEHOBAaHUE PaOOThI, MECTO U T'OJT U3TAHHUS.
2. Bun uznanus (craTths, yaeOHUK, U TIp.)

3. llenu u 3a1a4u U3JaHUS.

4. CTpyKTypa U3/1aHUA U KPaTKHUil 0030p cofep:kaHusi paboThI.

5. OcHOBHBIE MTPOOJIEMBI, 3aTPOHYTHIE ABTOPOM.

6. BbIBOIbI M TPEJIOKEHUS aBTOPA MO PELICHUIO BBIIEICHHBIX ITPOOIIEM.

HcTouHMK aHHOTUPOBAHUS OMpPEAENAeT MPenoaaBaTeNb, OH K€ OLICHUBAeT aHHOTAIMIO, CAAHHYIO B
MUCbMEHHOH (opme.

MeTtoauyeckne peKOMEHAALUH 110 BHINIOJTHEHHIO TECTOBBIX 3aJaHUH

BolnoniHeHHEe TECTOBBIX 3aJaHUl 1O JAMCUUIUIMHE TPOBOASTCS C IEJNbI0 IMPOBEPKU 3HAHUU
CTyAeHTOB. TecTupoBaHue MO3BONISAET IMyTEM MOMCKA MPABIIIBHOTO OTBETA U pa30opa AOMYIIEHHBIX OIIHO0K
Jy4Ille YCBOUTh TOT WJIM MHOM MaTepHall 10 MPEIMETY.

[Ipu BBITOTHEHUH TECTOBBIX 33JaHUIM HEOOXOUMO YUUTHIBATH:
1. TecTbl paccurTaHbl Ha CAMOCTOSTENBbHYIO PabOTy 0€3 MCII0Ib30BAHUS BCTIOMOTAaTEIbHBIX MAaTEPHUAJIOB.
2. JIns BBIMOJIHEHMS] TECTOBOT'O 3a/IaHUs, MPEX/Ie BCEro, ciaelyeT BHUMATEIbHO MPOYUTATh IMOCTaBICHHBIN
BOIIPOC.



3. ITocne 03HAaKOMUIIGHHSI C BOITIPOCOM CJIEAYyeT MPHUCTYNATh K IIPOYTEHHIO MTPEIaraéMbIX BaApHAHTOB OTBETA.
4, HGO6XOI[I/IMO Npo4YnuTaTh BCC BAPUAHTHI MU B KAaUCCTBC INPABUIIBHOI'O OTBETA BBI6paTB OJUH HWHACKC
(undposoe 1100 OyKkBEHHOE 0003HAYEHHUE).

5. Eciin B TecTOBOM 3aJaHUH IMPAaBUJIbHBIX OTBCTOB HECKOJILKO, TO 3TO JOJKHO YKAa3bIBAThHCA B 3aJaHHUU.

6. bayel HaYKMCIAIOTCA 32 3a/1aHUE, BHIIIOJHEHHOE B TIOJIHOM 00bEMe: TaK, €CIM B 3aJJaHUU MPEIYCMOTPEHO
ABa IPaBUJIBHBIX OTBCTAa, @ OTMCYCH TOJIbKO OAWH, BBIIIOJHCHHUC HAHHOI'O 3aJaHUA OLCHHBACTCA HYJIEM
0asIoB.

7. 3agaHui, rae npaBUIbHbBII BapHaHT OTCYTCTBYET, B TECTE HE MPEAYCMOTPEHO.

8. Ha BhImomHEHNe TecTa OTBOAMUTCS OrpaHuueHHOe Bpemsi. OHO MOXKET BapbHUPOBATHCS B 3aBUCUMOCTU OT
YPOBHA TCCTHUPYCMBIX, CIIOKHOCTHU U o0nema Tecra. Kak npaBHJIO, BPEMS BBIIIOJIHCHUA TCCTOBOI'O 3aaHHA
omnpenensiercs u3 pacuera 30-45 cexkyH1 Ha OJUH BOIIPOC.

MeToanyeckne peKOMeHAAMHU 110 COCTABJIEHUIO OMIOPHOI0 KOHCIEKTA
OnopHbIN KOHCIIEKT COCTaBJISIETCS C 11€1bl0 0000IIEHHs, CUCTEMAaTU3allMM U KPaTKOro M3JI0KEHUS
uHdopmaruu. CoctaBiieHHe ONOPHOTO KOHCIEKTa CIIOCOOCTBYET 00Jee OBICTPOMY 3alIOMUHAHUIO y4E€OHOTO
MaTepuaia.
CocraBiieHrE OITOPHOT0 KOHCIIEKTA BKJIIOYAET CIEAYIOIUE NEHCTBUSA:
N3yudenue Tekcra yueOHOro Marepuania.
Omnpezenenue riaBHOroO U BTOPOCTENIEHHOTO B aHAIU3UPYEMOM TEKCTE.
YcTaHOBIEHHE JIOTMYECKOM MOCTIEI0BATENbHOCTH MEXKIY AJIEMEHTaAMH.
CocraBneHne XxapakTepyuCTHKU AJIEMEHTOB Y4eOHOr0 MaTepuania B KpaTkoi dopme.
Bb160p OMOPHBIX CUTHAIOB AJISt PACCTAHOBKHU aKIIEHTOB.

© s wdkE

OdopmiieHre OIOPHOro KOHCIIEKTA.
OnopHBIi KOHCHEKT MOXET ObITh HPEICTABICH B BHUJE CXEMbI C HCIIOIB30BAHUEM CTPENIOK IS
OIIPEIIENICHHSI CBSA3U MEXY JJIEMEHTAMHU; CUCTEMBI T€OMETPUUYECKUX (PUTYpP; JTOTMYECKOM JTECTHHUIIBI U T.JI.
O1neHKOl OIMOPHOIO KOHCIIEKTa MOXET CIYXXHTh KaueCTBO OTBETA, KAK CaMOro CTYJEHTa, TaK U
IPYyTHX CTYIAEHTOB €ro MCIOib30BaBIIUX. IIpenonaBarens Takke MOXKET IIPOBEPUTH OMOPHBIE KOHCIEKTHI,
CllaHHblE B NMHUCBbMEHHOW (hopMme. JlomycKaeTcsi MpOBeAEHUE KOHKypca Ha CaMblil Jy4IIMH KOHCIEKT IO
CIIEAYIOIUM KPUTEPUSIM: KpPaTKOCTh (OPMBI; JIOTUYHOCTb H3JIOKEHUS; HATJSIIHOCTh BBINOJIHEHMUS,
YHUBEPCAIbHOCTb COIEP/KAHHUS.

MeToauveckne peKOMEeHIAIUH 10 COCTABJIEHUIO KPOCCBOP/A.

KpoccBopabl coctaBisieTcss ¢ IeIbl0 OTOOpakeHUs WHGOpMAIMU B TpaduuecKoOM BHIE IS
pa3BUTHS SPYIULIMH, PACIIMPEHUS CJIOBApPHOIO 3araca, TPEHUPOBKH MaMsATH, BHUMaHus. [Ipu cocraBieHun
KPOCCBOPI0B HEOOXOIUMO TTPUACPIKUBATHCS IPUHIIMIIOB HATJISIIHOCTH U TOCTYITHOCTH.

1. KpoccBopa nomkeH cocTosaTh 3 7- 20 CJIOB 10 3aJaHHOM TeMe.
Kpoccopa nomxen 6b1Th "Knaccuueckuii"
Odopmiten Ha ucTe popmara A4, BMecTe ¢ BOITPOCAMHU
K kpoccBopay J0KHBI OBITH OTBETHI HA APYyroM Jiucte opmara A4

ok w

Ha nucrte ¢ KpoccBOpIOM U JIMCTE ¢ OTBETAMH JTOJDKHBI OBITh YKa3aHbI TeMa KpoccBOpaa, No rpyIisl
1 aBTOp padoTHI.

Sk

He nonyckaercs nanuuue "namek" (He3amnoJHEHHBIX KJIETOK) B CETKE KpOCCBOp/a.

~

He nonyckarorcs cinyyalinbie OyKBOCOUETaHUS U TIEPECEUCHUS.

8. 3aramanHble cloBa JOJDKHBI OBITh MMEHAMH CYIIECTBUTEILHBIMH B HWMEHHTEIHRHOM TMaJeke
€MHCTBEHHOT' 0 Y cJa.

9. JIByXOyKBEHHBIE CJIOBA JIOJDKHBI HIMETh JIBA TIEPECCU CHUS.



10. He nomyckarorcst ab6peBuarypsl (I1O IIK u T.1.), cokpamienus (yp-s u ap.).
11. He pexomenayercst 6071b1110€ KOJMYECTBO IBYXOYKBEHHBIX CIIOB.
12. Bce TeKCTBI JODKHBI OBITh HAITMCAHBI Pa300pPUNBO, KENATEIHHO OTIICUYATAHBI.

I'oToBast paboTa mpeacTaBIsieTCss HA KOHTPOJIb B TUCHbMEHHOM BHUJIE.

MeTtoanyeckue peKOMEH/IALUH 10 PellIeHHI0 MPAKTHYEeCKUX 3214

[IpakTudeckne 3amadd pEmIaroTCs C METbI0 3aKPeMHUTh HM3YYCHHBIH MaTephan U chOpMHUpPOBATH
OTpE/IC/ICHHBIE YMEHUS W HaBBIKH, BBIPA0OTAaTh Yy CTYAEHTa CHOCOOHOCTh CaMOCTOSITEIBHO pellaTh
MOCTABJICHHBIC 3a/1a4H, JJAKOHUYHO U CTPYKTYPUPOBAaHO (DOPMYIHPOBATH OTBET.

[Tpu pernieHnu 3a1a4 CTYACHTaM MOXXHO PEKOMEH/IOBATh TAKYI0 OCHOBHYIO CXEMY:
1) BCIOMHUTH TEOPETHYECKYIO YaCTh 110 TEME;
2) BBIIOJIHUTH PEIICHUE TPUMEPOB (3a/1a4), COTJIACHO 00pasiy.

OObeM 3amaHus onpeesseT NpenojaBaTeb.

3agaHus 1151 CAaMOCTOSATEILHOM PadoThI

CamocrosiTesbHast padora Nel

Tema: «Briuncnenue u cpaBHeHue kopHeil. [Ipeodpa3zoBaHust BIpa)KEHUN C KOPHSAMH U CTEIIEHSAMU »
enu: 3akperieHne 3HaHUH 1O BBITOJHEHUIO TOXKJECTBEHHOI'O MpeoOpa3oBaHus HaJ apu(pMETUUECKUMU
KOpDHSIMM HaTypaJbHOM CTENEHHU; BBIUMCICHHE M CpPaBHEHUE KOpHEH; mIpeoOpa30BaHUIO BBIPAXKEHUH,
COAEpKAIINX KOPHHU.

3aganue 1. Caemath KOHCIIEKT 110 TEME.

Kparkas Teopusi. ApupmMeTnuecKkuM KOpHEM HaTypalbHOM CTENEHU 1> 2 U3 HEOTPULATEIbHOT O
YUCJIa @ HAa3bIBAETCS HEOTPULIATENILHOE YHCIIO, #— asd CTENEHb KOTOPOro paBHa d.
CaoiicTBa KOpHel N-HOM CTENEeHU:

(/a)* =a.
DLV ;
2)\:L” = |a |, €CJIM N-YETHOE;
3)Va" =4 ecnu n -neuerHoe
4) Vvab= {fayb.
" .'"F ‘;':f"fr_"
5)1|l‘l b \:f{_l',
6)“‘:.;':””"‘ — ,\:,F,
8)'\:"}"? — fﬁ-ﬁ}ru;
9) eciu =hz= [], TO {'ﬂ = b
[TPUMEPHI 1

1.1, V64 =4 , Tak Kak 4 > 0 u 43= 64;
1.2, ¥125=5 , TaK Kak 5> 0 u 5%= 125.

fr | _ wlom _
W3 onpenenenus apupMeTnaeckoro KOpHs ClEAYyeT, 4To eciu a >0, 1o Wa :I —dyna =a
Kopenb Heu€THOM cTemeHH W3 OTPUIATENBHONO 4YHWCIA, @ BBIYUCIAETCS CJICAYIOUMM 00pa3oM:

].i-_llj;:_:_i._] |,ﬂ'|
J-32=-5{2% = -2

6

[TPUMEPELI 2: Beruncnuthb



[TPMMEPDI 3: 3.1. BeI4uciauTh BeIpakeHUE: ( V32+ 145 =+ 98)(" 72 —+/500— ‘V@)
Pemenue: cHayana ynpocTUM KaKJIbIi U3 UMEIOIIMXCS KOPHEH:

V32=1v16-2=4V2 V45=v9-5=3v5/98=+49-2=72
V72=+/36-2=6v2 V500 =v100-5 = 10V5 V8 =142 = 2¢/2

[Tocne sToro 3amanHoe BhIpaKEHUE TPUMET BUJ:

(4V2+ 345 — 732)(6v2 — 10V5 — 24/2) = (3v/5—3v2) (42— 1045) =
124/10 — 24 — 150 + 30v/10 = 4210 — 174 = 6(7/10— 29)

6(7+/10—-29)

OtBerT:

%\,-'4\.- R
3.2.Y1IpocTuTh BEIpAXKEHUE , Tnea>0,b>0.

Pemenue: HCITIOJIb3Ys CBOMCTBA apI/I(bMeTI/I‘IeCKOFO KOPH:, ITOJIy4acM

(;‘faa bz)“' 23h2 23h2 .
e frd e a
af 5/ 1216 2
Val?b® a*°b a’b OtBer: ab

3.3.CpaBHuTe ynca: 37 um 24/17
IMosicuenue: Sﬁ =v9-7= V@
V17 =v4-17=+e68 68>63, 3HaunT ¥ 62> m

3ananmue 2. BoimonHUTh 1€HCTBUS (ONUPasCh Ha KOHCIIEKT)
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TIPUMEPBI 1. Cpasuute uncia: 1). (s 125) 5(ﬂ :2). (2¥2) ( ) 3).V2y
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I[TPUMEPDI 2. YpoBens A

(b-i-f,yb—;

1. Yopoctute BeIpaxeHue: 4

2.Y1upocTUTe BBIpayKEHUE v2 f1
4 eJE

i

iy

3. Yrnpoctute BeIpakeHue

4. wﬁ

4 3
4. YapocTtuTte BhIpaKeHHe: § \’G
I.f0 -'S
5. Yopoctute BBIpa)KeHI/Iei .

Yposens B
Y2s6a’bict? ectua<0,c <0

i\/}e‘j'nbff : %'}En' 1p7

1.Yapoctute BbIpakeHUE

2. YrpoctuTe BbIpaxkeHue
T ifagaT

3. Vopocrure st OTPHIATENLHOTO @ BHIpAKeHHe V5da 24a
{m

5. Yopocrure Bpra)KeHI/IC 'J’_ "'Ir_

Y(=3) -2-¥s-
6. Beruncnure

4. YpocTtuTte BbIpakeHHE

7. YIpocTUTE BBIpaKEHUE
Yposenn C

1. YopocTtute BhipakeHue

2. YopoctuTte Bblpa)KCHI/Ie

3. Yopocrture BI)Ipa)KeHI/Ie

4. YapoctuTe BIpaKeHue {/Em ’U‘}ESJ‘H m= 0.

5.Beraucnure 0,3 V{‘E : "J{E : "/E +0,1.



6. YrpocTuTte BbIpaxeHHe a-:

I
7. YIIpoCTUTE BBIpAKEHU E 59

CamocrosiTeqbHas padora
Bapuant 1 (KTO B JKypHaJie 10/ HeYeTHHIM HOMEPOM)

_ 1 et
IBbrancnute:a) ¥ 0.49 ; 0) 64 ;B)

4@4" —L I 13 L‘- .
RS ST BTN N N5 e (COR

§
2 YOpoCTUTh BbIpaKEHUE: “"I{_ ;"'I'_]

[ ( ¥ 4 E 3 |— l ;
3 BuIuMCIuTh: a) ll;\"lllg_* 6 + ;\ﬁ] |-§‘“'I'__ ﬁ], 6) V625 " ‘v{:; B) LJ?\,'{]_D:I

4 YpocTuTh BBIpaKEHUE:
- e
2) i.llw'(.rsj": _|:__%J'(.1j'3 :[ . 6) 7-}"1_—1/1_ "'\J'I"L_“'le_ .
5 Kakue u3 cieqyronmx 3anuceil He UMET CMbIcia?
V3.-V2; Vo, V-6 V-1z; V10.V—22. -V-7.
CamocrosiTeqbHas padora
Bapuanr 2 (KTO B JKypHaJie Mo/l YeTHBIM HOMEPOM)

16 | 1
,' - d— F 3= —
1 Beraucnuts: a) )‘J'{; B) ;F)D-’W'{1ﬁ : 1) J; 8.

) 0BF - 3enT
Py 5 8
a

4

2 YpoCTUTh BBIpaKEHUE:

\/:Jmf_ 4_ hase G)J];-r 174453

a—e a—e

3 BoruucauTs: a)

4 YrpocTuTh BhIpaxkeHue: ¢ Jo a+qfe .

5 Ilpym KakuX 3HAa4EHMSIX IEPEMEHHOM a BBIPAKEHUE UMEET CMBICI?
fa: a2 / (43 {—az. %3 %3 J—as. 5faZ. /a3
Vai vatn o v—a yan v —an o oyar va y—at yan ya

CamocrosiTesibHast padoTa Ne2

Tema: «Pemenue nppanoHaJbHBIX YPaBHEHUN»

Heau: PaccmoTpers penieHne ypaBHEHUS Pa3JIMyHbIMUA METOJIAMH.
3aganme 1

1. [ToBTOpPHUTH TEOPETUUECKUI MaTEPHAII 11O TEME.
2. OhopMUTh pelieHHbIC YpaBHEHUS B TETPAIH.



Kparkasa Tteopus. IlepBblii TN MppalMOHAIBHBIX YPAaBHEHMM, KOTOPBI MBI PacCMOTPHM:
n —
\-'f ( - ﬂ’_
ANTOPUTM MX PELICHMS CIIETYHOIUN:
nf ™ — on — gh
1) Bo3BoauM 06€ YacTH YpaBHEHHS B N-I0 CTEIEHb: (VF@) =a , fl) =am,
flx) =a®
2) HaxonuM KOpHM ypaBHEHMsI, IOJy4EHHOI'0 Ha IIEPBOM LIare aJilrOpuTMa: .
3) Bommonnsiem npoBepky (eciam ™ — uérnoe). [ToacraBisieM Ka/blii KOpeHb B HCXOMHOE ypaBHeHue. Ecimu
II0JIy4aeM BEPHOE PaBEHCTBO, TO KOPEHb MOAXOAUT. Eciin HeBepHOE paBEeHCTBO, TO HET.
far — foar — —_ —
MPUMEPBI 1. Peumts ypapuenns: 1) V¥—2 =1 2)vx—1=-3
1 1

B~ a1 _ .=
YyVx—1=-3  gyNs-2¢  3_ yhapuenue uma BY.
Pemenue: 1) B neBoif yactu cTOUT KOpeHb BTOPOil CTENEeHU, YTOOBI N30aBUTHCSA OT HEro, BO3BEIEM
00e yacTu ypaBHEHHS BO BTOPYIO CTEIEHb!
(Vx—-2) =12 x—2=1
)
Peliaem rnojiy4eHHOE ypaBHEHHE: * — 3
Beimonnaum nposepky. [logcraBum HaiiieHHBINM KOPEHb 3B HCXOIHOE YPaBHEHUE.
Vv3i—-2=1
41 =1—Egepuo
2) B 51eBoif yacTu CTOUT KOPEHb BTOPOM CTENMEHM, YTOOBI M30aBUTHCS OT HEro, BO3BeNEM 00€ 4acTh
{ = p
x—1) =i{—-3)°
YPaBHEHHS BO BTOPYIO CTEIIEHb: (+ (=3)
x—1=9. x=10
Boimonaum nposepky. [logcraBum HailieHHbIH KopeHb 10 B HCXOHOE ypaBHEHHE:

Y10—1=-3 3= -3 — HeBepHO

3HauuTt, yncio 10 He ABIAETCS KOPHEM HCXOAHOTO ypaBHeHUs. TakuM oOpa3oM, ypaBHEHHE pELICHUN He

HUMCECT.

1=-3

far — ]
Ha camom jene 10, 4TO ypaBHeHHE ¥~ HE MMEEeT PELIeHMM, MOXKHO cKa3aThb cpa3y. Tak kak B

JIEBOI 4acTHU CTOUT KBaI[paTHI:IfI KOpPCHb, 4 OH MPHUHUMACT TOJIbKO HCOTPHUIATCIIbHBIC 3HAYCHUA, 4 B npaBoﬁ

YacTH CTOHUT -3— OTpUIATCIIbHOC YUCJIIO.

3) B neBoii yacTu CTOUT KOPEHb TPEThEN CTENEHH, UTOObI U30aBUTHCS OT HEro, BO3BeAEM 00e yacTu

YpaBHEHHS B TPETHIO CTEIICHb:

.3
(¥x-1) =(—3}3; x—1=-27. x=-26

Tak Kak cTeneHb KOpPHS HEYETHAsA, IPOBEPKY MOKHO HE BBIIIOJIHATS.

4) B neBoii 4acTu CTOUT KOPEHb BTOPOM CTENEHH, 4YTOObI N30aBUTHCS OT HEro, BO3BEAEM 00€ yacTu

YpaBHEHUS BO BTOPYIO CTEIEHb!

10



) =)
J5-2) T3 1

BoCIOB3yeMest IPaBIIIOM Iporopuun ; © — 2X =9, —2x=4. x= -1

Boimonaum npoBepky. [logcraBum HailieHHBINH KOPEHb -2 B HICXOAHOE YpaBHEHUE:

3Ha‘II/IT, YHCIIO -2 ABJIIETCS KOPHEM HCXOIHOI'0 YpaBHCHUS.

Toro Fefey — oy
Pemenne ypapnennii paga V7 ) = Q(X}LV' fix) =ygx)

nFro
Vix)=a  n=2.
Takue ypaBHeHUs peIIaloTCs MO TOMY K€ allTOPUTMY, YTO U ypaBHEHHS BUAA :

1) Bo3Boaum 00e yacTu ypaBHeHHsI B KBaJparT.
2) Pemaem noJsiyuenHoe ypaBHenue. 3) BbinmosinsieM npoBepky.

IIPUMEPBDI 2. Peumutes ypaBHEHUS:

1) V-T2 -17x = —x _ ypaBHeHue trma B7,

)Vx*+7x—2=6—x

YVxi—x—6=+/-2x

Pemenne: 1) BozBoaum o0e uactu ypaBHEHUS B KBaJparT:
(V=72=17x) " = (~x)?
—72—17x = x*?
x2+17x+72=0
[Tonmyuwim kBagpatHOe ypaBHeHue. PemmM ero:
D=b>—dac=17"-4-72=1

—b++D —17+1
2= 2a ;x1= 2 - B; < 2 -

11
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BrimosHum npoBepky:

x=—8:+"72—17-(—8)=—(-8). /64 =8~ Bepuo

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

OtBert: _g; -8

2) Bo3BomuM o0e yacTu ypaBHEHUS B KBaJpar.
(»,,'xz +7x — 2)‘ =(6—1x)°
x2+7x—2=36—12x + x*

19x —38=0. x=12

! 3 T _ _ - _
BBINOIHUM TIpoBepKy. ¥ = 21V (2)*+7-2-2=6-2 +16=4— eepuo

OtBer: 2.

3) Bo3BonuMm o0e yacTtu ypaBHEHHs B KBaJpar.
(»,,'xz —x— 5) = (vV=2x)

x2—x—6=—2x. xZ+x—-6=0

[Tonyunnu kBagpaTHoe ypaBHeHHE. Pemmm ero:

OOpaTtuTe BHUMaHHE: HECMOTPS. Ha TO, YTO MbI IOJIyYUJIM OJIMHAKOBBIE BBIpaXKEHUs, 2 HE OyAeT KOpHEM
—a .. o
HCXOJIHOI'0 YPaBHEHHUs, TaK KaK ¥ 4 He orpeneneH (KOpeHb YETHOW CTENEeHU U3 OTPULATEIbHBIX YUCEN He

orpenenéH):

x=-3(-3)?-(-3)-6=,/-2-(-3). v6=1/6—Eeepro.

Oreer: 3,

12



T 4 T _ _
Pemienue ypaBHeHuii Buga v fe)+g(x) = alv-“f(x} +/g(x) = h(x)

INPUMEPDI 3: Peumuth ypaBHEHUS:

1)1.,"3:+2+1,."3x—2 =4

2)1.-":!:—1+x-"x+2 =411—x

Pemenue: 1) Bo3Beném B kBajpar 00e 4acTu ypaBHEHUS:

(x-"x+ 2++4/3x — 2) =47
'\'\_é_l' '\'\_\b_,_l'

B neBoii yacTi ypaBHEHHUS BOCIIOIb3yeMCst HOpMyIToii (a+b)?=a®+2ab +b*,

(Vx+2) +2-Vx+2-V3x—2+(V3x-2) =16

x+2+2 Vx+2-V3Ix—2+3x—-2=16

dx +2-Vx+2-V3x—-2=16

ITepenecéM Bce caaraeMble, KpOME TOr0, KOTOPOE COAEPIKUT KOPEHb, B OJIHY YacTh YPABHEHUS:

2-Vx+24V3Ix—2 =16 —4x

Vvi+2-4W3x—-2=8-2x

JEx+2)(3x—2)=8—-2x
oy —
MGbI HONy4HIn ypaBHeHHe BUaaV fx)=g (x}. C ero penieHueM Mbl YK€ 3HAKOMBI.

Bozsogum B KBaJpart 00€ yactu YPaBHCHUA:

(VG +DGr—2) = (8-20

(x +2)(3x —2) = 64 — 32x + 4x°

3x% —2x+6x—4—64 +32x —4x? =
—x*+36x—68=0

x2—-36x+68=0
13
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[Tomyuwnim kBagpaTtHOe ypaBHeHME. PemmM ero:

"

D =b?—4ac =(-36)?— 468 = 1024 = 32°

~b++D
M2 =50
36 + 32
Xy = 2 =34
_36—-32
Xa = > =

Brimonnum IMPOBCPKY. HO)ICT&BJ'IS[GM KOPHHU B UCXOJHOC YPABHCHUC!

x=734: 34 +2+43-34-2=4. 6+ 10 = 4 — neeepHO

Xx=2: yY2+2++43-2-2=4. 2+ 2=4—EepHO

OtBer: 2.

2) Bo3Beném B kBaapat 00€ 4acTH ypaBHEHHS:

(Vx—1++x+ 2}2 = (V11— x}:

{w’ﬁ}: +2-Vx—1-Vx+2+(Vx+ 2}: = {w’ﬂ}z

x—1+2 Vx—1-Vx+2+x+2=11—x

IlepenecéM Bce cilaraeMble, KpOME TOr0, KOTOPO€ COAEPKHUT KOPHU, B OZHY 4acTb yPaBHEHUS:

2Vxr—1Vx+2=11—-x—x+1—-x-2

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

CHOBa BO3BeIEM 00€ 4acTH ypaBHEHUs B KBAPAT:
(VG-DG+2) = (-3x+10)°

4x —1)(x+2) =(-3x +10)*

4x? +4x — 8 = 9x? — 60x + 100

14



5x%—64x +108 =10
D =b?—4dac = (—64)*—4-5-108 = 1936

—b+\D 64 +44
2 ; T 10

xLz =

Brimosnum nposepky:

x=10,8 yI08—1+108+ 2 =411 —108. V9.8+12,8=+/0.2 - nerepro

x=2: 4y2—-1++42+2=411-2. 1+ 2 =3 — EepHo.

OtBer: 2.

PenneHyne MppanMoHAJIbHbIX YPABHEHHI METOA0M 3aMeHbI epeMEHHbIX

INPUMEPDI 4: Petiits ypaBHEHHUS:

4 V43

1) V=+2 5 2

2)1.,"3:—2+2{."x—2=3

IIE+ [x+3 _ 10
3)-\‘Ix+3 NES

-3
Pemenne: 1) B ypaBHCHUU NiepeMeHHAs X BCTPEUYACTCs TOJIBKO B BHIpAKEHHH Y+, DTO MOACKa3bIBACT HAM

— B o
CacnaTtb 3aMCHY I.'—x-x_ B »tom Cllydya€ Mbl n30aBUMCS OT NEPEMCHHOU X M IIOJIYYHM I[p06H0-

PalOHAJIbHOC YPAaBHCHHUEC OTHOCUTCIIbHO nepeMeHHoﬁ t, KOTOPO€ MbI YK€ YMCEM pCIIATh:

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

Haiinem O/13. 3namenaTens 1podu HE JOJDKEH PaBHATHCS HYJIIO.

—

OH3:3+2-‘#G- t+ -2

Tenepb nepeHecém Bce cilaraeMble B OHY YaCTh YPaBHEHUS U MPUBEIEM UX K 00IIeMY 3HaMEHATEIIO:

g4 (5§ 4 gle+2 2(5(r+2} .

t+ 2 5 1

20+t1+2t+3t+5—1ﬂt—2{1_
S5(t+ 2) -

15
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t? — 5t + 6
S(t+2)

N36aBuMcs OT 3HAaMEHATEs, IOMHOKMM Ha HEr0 00€ YaCTH YPaBHCHUS:
t2—5St+6=0

D=25—-4-6=1

5+1
£y =— = 3 — exooute 013
5-1
tngZE—BXDﬂHTBD,JIS

Teneps BITOIHUM O0paTHYIO 3aMEHY:

Yx=3 Yx=2
x =27 x=8
OtBer: 8 u 27.

2) YpaBHEHHE COAECPKUT KOPHU pa3HbIX creneHel. [IpuBeném cHayana Bce KOPHH K OJIMHAKOBBIM

s _ 4 _ . — af —
CTETIEHsIM, UCITOJIb3YS YK€ U3BECTHOE HaM PaBEHCTBO (¥a)" =~ & (Vx-2) =vx-2

(fx—2) +24x-2=3

4
Mkl BUAUM, YTO B OTOM YPABHCHHUHU ICPECMCHHAA X BCTPCUACTCA TOJBKO B BbIPpAXKXCHHUH VX 2 9T0

2 gepes L. B 9ToM ciydae MBI H3GAaBHMCS OT

£,

Y e
MMOACKA3bIBACT HaAM CACJIATb 3aMCHY: 0003Haunm V¥

IIEPEMEHHON X U IOJIy4UM KBAJPAaTHOE YPABHEHUE OTHOCUTEIIBHO IEPEMEHHOU
t24+2t=3
t24+2t—3=0

D=4—4-(-3)=16

Tenepb BBITTOIHUM O0paTHYIO 3aMEHY:

1.Vx-2=1

16



Bo3zBeném obe yactu ypaBHEHUs B 4 CTENEHb:

'[*4.-";{—2}4=14_ x—2=1. x=73

BrinosHum npoBepky:

v3i—-2+2y3-2=3

1+ 2=3—EeepHo.

Tak kak B JICBOI 4acTH CTOUT HCOTpHULATCIIbHOC BBIPAKCHUC, A B npaBoﬁ — OTpHULIATCIIbHOEC, TO YPABHCHUC

peH.IeHPIﬁ HEC NMCCT.

Ortser: 3.
= = s
3) Boilpaxkenus V¥*3y V27¥ o6paTuble, 3amenumM  N*¥3 torma V27*  t Tlomyuaem apoGHO-
1 1o
PALHOHATBHOE YPABHEHIE OTHOCHTEIBHO L: t 3,
V36aBHMCS OT 3HAMEHATEIS, JOMHOKIM 00€ 4acTH ypaBHEH!s Ha (t=0)
- 10t
t2+1="—
t? 10t +1=0
= =
10 n a8 10 8 1
100 64 3 t3 33
- _41=— = =3 t,==_3_Z
D #l=g5. a 2 272 3

Teneps BeITOJIHUM OOpaTHYIO 3aMEHY:

= _ 4
1 =+3 -

BosBeném obe yactu ypaBHEHUS B KBaIparT:

|2—x

= 32
ﬂx+3
2—x_g
x+3 7

17



VYpaBHeHue 1pobHO-panoHanbHoe. Pemum ero:

OH&X+3¢& ¥+ -3

2—x gt
__ =0
x+3 1

2—x—9x—2?_
x+ 3 N

—‘lﬂx—ES_ﬂ
x+3 N

VI36aBHMCS OT 3HAMEHATEJIS, TOMHOXKHM 00€ 4acTH ypaBHeHHs Ha ¥ T 3
—10x —25=10
—10x =25

x =—2,50 —exoguTt e 03

BrinosHum npoBepky:

2-(-25) | -25+3 10
—25+3 2—(=25) 3
v V2729

S, 1 10
3 =3 — BepHo.
b—x_i

2',.Jx+3 3

Bo3Beném o6e yacTu ypaBHEHMsI B KBaJIpar:

—x s
,\Ilj.'+3 :(%)

2—x
x+3

1
9

YpaBHeHue ApoOHO-palnoHansHoe. Pemmm ero:

OZB x+3=0 x=-3

18



N =0
x+3 g9
13—5%x—x—3
——=0

x+3
15—10x
=0
x=+3

M36aBUMCS OT 3HAMEHATENIs, TOMHOXUM 00¢ uacTH ypaBHenus Ha ¥ + 3

15—-10x =10
—10x = —15

x =15 —exogut E 013,

BrimosHum nposepky:

[2—15 |1,5+3 10

! + =
15+3 2—-15 3
v v

o5 |45 _ 10

+ =
4,5 05 3
V55N

1 —
F+ye=2
NE 3 _ BepHO

OtBer: -2,5u 1,5.
3ananme 2. Pemmts ypaBHEHUS (BBITIOJHUTE PEIICHUE CAMOCTOSTEIBHO B TETPAJIH ):

1) (x?—4x +315x—2—2x2 =0,

2) vi—1Wx —2yx—-3=0.

CamocrosiTenbHast padbora Ne3

Tema: «Pemenne nmokasaTelbHbIX YPaBHCHUN»

Hean: PaccmotpeTs pelieHre ypaBHEHUs pa3IMYHbIMU METOJAMU .
3ananue 1

1. TloBTOpUTH TEOPETHUUECKUI MaTEpHa IO TEME.
2. OhopMuUTh pelieHHbIe YPAaBHEHUS B TETPAIH.

[IPUMEP 1: | 5% =625 Il 5°° = 25454 111 3°* = 52

Pemienne: Pemienne:

19



52x — 54 52x—6 — 52(1.5)(—4)

2x=4 2X—-6=3Xx—-8 Ortser: 2.
X=2 X=2

Orger: 2.

Pemenue IIT ypasnennsi: 3° *= 52

Takkak 5= 3/°939 , TO JAaHHOE YpaBHEHUE MOKHO ITPe0Opa3oBaTh K BUILY
34 = (31095 5 )X,

DT0 ypaBHEHHE PAaBHOCHIIBHO crenyomemy: x2—4 =2xlog,5.

Kopuu kBaapatHoro ypasHenus x2— 2xlog,5 - 4 = 0 Takosbr:

x,, =log,5+,/log55+4
OtBet: X, =log,5+,/log%5+4

[IPUMEP 2: 4-3"?+5.3*"_6.3*=5

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

=37
X=-2
3¢ —
OtBerT: -2.
IMoka3aTenbHbIe yPABHEH NS, KOTOPbIE PELIAIOTCS METOA0M BBe/JeHHsI HOBBIX IepeMeHHBIX.
I[TPUMEP 3: 4%+ 2x"1 24 =0.
Tax kak 4* =(2%)? u 2*'! = 2-2X To JaHHOE ypaBHEHHE NEPENHUILEM B BUJIE:
(292 +2-2x-24=0.
O6o3HaunM : 2*=1t, rae t>0, monyunm ypaBHeHue t° + 2t —24 =0, kopHH KOTOporo t1=-6 u t2 =4,
[TosTomy 3amavya cBOAUTCS K PEIICHUIO ABYX ypaBHeHUil: 2* =4 u 2*=-6.

W3 nepBoro ypaBHeHus x = 2, BTOpOE YpaBHEHUE HE UMEET PEIIeHUs, TaK Kak 2* > () mpu Jr0OBIX X.

Orger: 2.

I Bapunanrt II Bapuant

a) 2:3x1-3x=15 a) 21 +2x1 +2x =28

0) 9*-8-3*~9=0 0) 84*—62*+1=0
Pemenue.

I Bapuanr q)2-3*"! —3x=15, Il Bapuanr a) 25" + 251+ 2x=28,

3523 - 1) = 15, 2x1(22 + 1 + 2) = 28,
20



3%5 =15, 2x1.7 =28,

3x=3, x=1. 2x1 =4,
OtBet: 1. 2x1=22 y_1=2 x=3.
OTtBetr: 3.
6) 9*—-8-3*-9 =0, 0) 84*—6-2*+1=0,
(32 -8:3x -9=0, 8292 - 62+ 1 =0,
O0o3naunM 3*=t, rae t >0, Torga O0o3naunuM 2X=t, rae t >0, Torma
t2-8t-9=0, 8t?-6t+1=0,
t1=9, th=-1, tlzl’tzzl
2 4
Bo3sBpamaemcs k 3aMeHe: BosBpamaemcs k 3aMeHe:
3F*=9, x=2, 2X:1,x=-1,
2
. 1
3* = -1, KopHel HerT. 2% = 7 x=-2.
OtBeT: 2. OtBeT: -1, -2.

CymecTByIoT ypaBHenue f(x)2® = f(x)"™, koropbie HA3LIBAIOTCS «IOKA3ATEILHO-CTENEHHbIE
yYpaBHEHHSD».

Ecmu f(x) >0 u f(x) #1, To 3TO ypaBHEHHe, KaK M IOKa3aTEJIbHOE, PEIIAETCS C IOMOIIBIO
MpUpaBHUBaHU MokazaTeneit: g(x) = h(x).

Ecnu ycnoBuem He uckimodaercs BO3MOXKHOCTH f(x) < 0 wim f(x) = 1, npuxoamTcs paccMaTpuBaTh

HCCKOJIBKO CJIy4acB.
TIPUMEP 4: (x + x — 57) ¥ =(x2+x - 57)1>

Pemenne: Ilpu peureHnu aHHOTO MOKA3aTEIbHO-CTENEHHOTO YpaBHEHHUs HYXHO paccMoTperh 4
ciyyJasi:

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

2
—11
B sTOoM ciyuae ypaBHenue npumer B 122 =11 te 1=1.

3HAa4YNT KOPHH ypaBHEHHsT x2 + x -58 = (. ABJIAIOTCS KOPHAMU YPABHEHHUS MCXOIHOTO.

-1++/233

Haxomum kopaun  x12= ———— .

2

2) x*+x-57=-1,x>+x-56=0.

B 5TOM ciyuae ypasHenue npumer B ( - 1)3° % = (-1)10%,

DTOMY YPaBHEHHIO MOTYT YIOBIETBOPSATH TOJIGKO TAKME 3HAYEHUS X, IPU KOTOphIX 3x°+3 m 10x
uenble yucia ( MOCKOJIBKY OTpHIaTelibHOe 4uciio (-1) MOXHO BO3BECTH JHIIbL B LEIYH CTENEHb)
OJTMHAKOBOW 4ETHOCTH ( T.€. 100 00a YeTHBIE, TNOO HEUETHBIE).

N3 ypaBHeHus x2+x—-56=0 maxomum: x1=-8, x»=7.

3HaueHHe x1 = -8 He y/0BJETBOpAeT ypaBHeHmio ( - 1) = (-1)10x,
21



3HAa4YUT X =7 KOPEHb UCXOIHOI'O YPABHEHUS.

2
3)Ecmn x2+x—57 =0, To B3TOM coydae ypaBHeHHe mpumert Bua: 03 = 010,

DTOMY YypaBHEHUIO MOT'YT Y10BJIETBOPATH TOJIbKO TaKHE€ 3HAYEHUS X, IPU KOTOPBIX
X u 10x > 0.
3x?+3 >0u10x>0

HanomuumMm, uto Beipaskenue 0" umeeT cMbICIT TOJIBKO TpH r > 0.

-1++229

U3 ypasHeHus x> + x — 57 = 0 HaX0AUM KOPHH X, = —

-1-+229
2

3HayeHue X, = He ynoByeTBopsieT yciaosuo 10x > 0.

-1++/229

CnenoBaTenbHO, KOPEHb X = >

1
4) Ecom x? + x — 57> 0nx?+x—-57#1, 1o 3x? + 3 = 10x, oTKy;a HaxomuM x1 = 3, X2 :g.

O0a 3TuX 3HaYEHUS HYXXHO ITPOBCPUTDH MMOJCTAHOBKOM B JJAHHOE YPaBHCHHC.

IIpu x = 3, nonyuum (-45)% = (-45)%° — pepHOE paBeHCTBO.

IMpu x = 1, (£—57j 2(5—57j
3 19 9

OTa 3amuch HE UMEET CMBICIA. 3HAYUT, X = 3.

HO)IBO)II/IM HUTOru, NIpuxXoJ1uM K BbIBOAY, YTO IdHHOC YPABHCHUC UMCCT 5 KOpHeﬁ.

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

OmBeT: X12= ———— ,x3=7,x4= —— , x5 =3.

2

3ananue2. BrmomHuThs camocToATenbHO. [lepBolil psa — 1 BapuaHT, BTOpOi psia- BTOPOH BapuaHTt, 3 psin-3
BAapHUaHT.
CamocrosiTesnbHas padora no teme «IlokasarenbHas pyHKIUs, IOKA3aTeIbHbIC YPDABHECHUA».
1 BapuanT

2Y* (2Y
1. CpaBHure uncna: 1) (5} Hﬂgj : 2) 45% u 45%;

2. Pemmte ypaBHEeHUE

1) 52x+1:25;

4 x2—14x 4 —45
2s) 5
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3) 7+L7%=42

4) 3%-4.3%4+3=0

CamocTtosiTesbHast padota no teme «IlokaszarenbHas pyHkus, NOKa3aTeIbHbIE YPABHECHUS».
2 BapuaHT

-5 -1
1. Cpasmute uncna: 1)12°°n127;2) (gj u (gj
11 11

2. Pemute ypaBHEHUE

1) 4°° =16

2)0,5% 710 =1

3) 22 4 2% 4+ 2" = 28
4)5* —6-5" +5=0

CamocrosiTesbHas pabora no teme «IlokazarenbHas pyHknus, NoKazaTe/bHbIC YPABHECHHD).
3 BapuaHT

3 8,6 3 4
1. CpaBHuTe yncna: 1) (Z] " (Zj :2)21° ul

2. Pemnte ypaBHEeHUE

1)4-12% = 48
2) 3x+2 _3x+1 + 3x — 63

2x2-4x
o2 s
8

4)4* -5.2" +4=0

CamocTosiTesbHas padoTa Ned
Tema: «Penienune 3a1a4 Ha IPUMEHEHUE CBOMCTB JIOrapu(pMOB»

Heau: 3akpenuTs NoxydeHHbIE 3HAaHUS M0 Teme «Jlorapudm» BblUKCICHHEM Jorapru(MOB.
3apanue 1. CocTtaBUTH KPOCCBOP/I IO TEME.
3aganue 2. PemmTs caMOCTOSTENLHO

InZ
1. Beluuciurs: a) plogz 4 0) plogz 32 B) 100810100 r)jr[k’grr 12 n) e

N

Boramcants: a)logs3 6) log™ * B)1g 10 1) Ine 1) loga+s(a+5)
3. IlpencraButh | B Buue jorapudma: a) ¢ ocHoBanueM 4; 6)c ocHoBanueM 10; B) C OCHOBaHHEM €; T) C
OCHOBAaHHEM -3; 1) C OCHOBaHUEM 5

4. Beruucauts: a) logsl; 6) log sl ; B) Igl; m)Inl; 1) loga(-1)
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o

9

[TpenctaButh 0 B Buae sorapudma a) ¢ ocHoBaHueM 4; 0) ¢ ocHoBanueM 10; B) ¢ OCHOBaHUEM €; T) C
OCHOBAaHHMEM -2; 1) C OCHOBaHHEM 3

[MpenctaButh Jorapudm MpoM3BENCHHUsS B BHIE CyMMbI sorapudmoB: a)logz(2*7); 6) log~ (a*b);
B)Ig(5*7); r)In(11*3); n)logs26

IIpeacraButeh cymmy JsorapumMoB B Bujae mnpomsBeneHus: a)logz3+10g25; 6)logo72+10g0.718;
B)lg5+1g7; r)inl 1+In2; x)log73+logr *

IpencTaBuTh Jorapudm 4acTHOrO B BHJC Pa3HOCTH JIOrapu(HMOB :

ath
€

T

11 2

— = — cos —
a)logz 7 . 6)logy ;B)lg2;0)in 3 ; plogs 4

. TIpescTaBUTh pa3sHOCTH JOrapu(MOB B BHJE YACTHOTO:
a)log23-10g25; 6) 1g13-1g11; 8) In b-In d; r)logz(a-b)-logz(a+b)

CamocTosiTesbHas padoTa Ne5S
Tema: «Pemenne norapuMuIEeCKuX ypaBHEHHUM »

Heau: YMmers npeoOpa3oBhIBATh BRIPAXKEHUS U PEIIaTh JIOTapu(PMHUUECKHE YPABHEHUS.

3

aganme 1. Hamucats KOHCIIEKT MO TEMe

3aganmue 2. BRIIOIHUTE CAMOCTOSTEIIHHO

1.

Bam mnpemnoxkensl ypaBHeHus. Bama 3amada pemmTh 3TH YPaBHEHMST U COOTHECTH OTBETHI C

COOTBETCTBYIOIIICH OYKBOH. B pe3ynbTaTe 10DKHO MOIYIHTHCS CIOBO.

1.logy(x* + 4x+ 12) =2
2.10og,(8 —x) = log, 5
3.log;(4 —x) =2

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

Kirou

3
E

-2
A

-3,-1
H

-15
P

-7
i

-1
0)

-5
I

12
JI

3ananue 3. ['paduueckuii TUKTaHT.

Yy

A ceiiuac Bl HOOyZieTE B pOaM yuuTels. Bam HE0OX0AMMO ONpenesnTh BEPHO JIM HalIeHbl KOPHU
paBHeHUs. Eciii BepHO, TO BBl pucyere «1a» — *, «HeT» — BolnuceiBaeTe cBoil pUrypbl B OAHY CTPOUKY.

B-1 B-2

loga(12 —2x) = —2,x=-12 logi(5—4x) = —2,x=5

Jdog,(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,(5x — 4),x=3 log.(x+9) =log,(5x — 7),x=-4

3ananue 4. Pemmmte norapudmuueckrue ypaBHEHUS

Ne n/mt | YpaBHeHUst KomMmenTtapuu (Oaémcs ons crabvix yuawuxcs)

1 log,(9+x)=4 [Tosp3ysich onpeneneHuem
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2 log , (7-3x) = -2 [Tonb3ysch OMpeeneHnemM
7
3 log,(14 - x) =log, 5 [ToTeHUMpOBaHUE
4 log,(1+ x)=1log, 4 [ToTeHumpoBanue
5 log,(x +4) =log,(2x - 12) | Ilorenuuposanue
6 log,(x® + x) =log,(x* —4) | IloreHuuposanue
7 log,(8-5x) = 2log, 3 [IpumMeHUTH CBOMCTBA TOTapru(MOB U 3aTEM IMOTCHIIUPOBATh
8 log, (8 + 3x) =log,(3+ x) +1 | [IpumennuTs CBOMCTBA JIOrapu(GMOB M 3aTEM ITOTEHIIMPOBATh
9 log,,.;4==2 IMonp3ysch onpeneneHuem
10 log, 295 F 2 g [Tonb3ysce onpeneneHrem, BBIX0O/ Ha TOKAa3aTEIbHOE
ypaBHEHHE
11 2 log;(5x—3) — 4 [Toka3aTenbHOE ypaBHEHHE, IPUBECTU K JIOTapuPMHUUECKOMY

CamocrosiTesbHast padboTa Ne6
Tema: «Pemenue 3aj1au Ha IPUMEHEHNE COOTHOILIEHUN MEX/1y TPUTOHOMETPUUECKUMH (DYHKIIUSIMH OJTHOTO

aprymMeHTa»

Henau: YMers NpUMeHSTh TPUTOHOMETpUYECKHE (POPMYIIbI TPU BBIMOJIHEHUH 3alaHui

3aganme 1. CocTaBUTh KPOCCBOP/ IO TEME.

3ana1me 2. BBIOJIHUTE CAMOCTOSITEIIHFHO

1.M3BectHO, UTO
2.Haittu
3. 3BecTHO, 4YTO

a
g3 y
4. U3BecTHO, 4TO 2 . Haiitn

3m @ . "
cosa =04, —<a<2mw . sin— cos— tg—.
.Haiinute 2; 2: 72
x o -
2 2 = — — = @ LT
2y 2, ecmu u3BecTHo, uto “OFE T 06,
0= = T ' o cr o o
= a<— sin— cos— tg— uctg—
cosa = 0,8 2 Haitnure 2 ; 2:°2 5

CamocrosiTesbHast padbora Ne7
Tema: «Pemenue 3aa4 Ha npeoOpa3oBaHNE TPUTOHOMETPUUECKUX BbIPAXKEHUN »

sin a; cos o .tgo M ctga
)

Henu: 3akpenuTh M CHCTEMAaTU3UPOBATh YMEHHE MPUMEHSATh TPUTOHOMETpUUYECKHE (DOpMyJIbI

peodpa3oBaHUU TPUTOHOMETPUIECKHUX BBIPAKEHUH.

Saganue 1

COSY — cos Sex
——=tgla

1.IIpu Becex IOMyCTUMBIX 3HAYEHHAX “ 0Ka3aTh TOKAECTBO */7 St sind
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2sinlam —a lcosax

' sl 3w \ - - 1|'/3!;' 3
coslam+alsin| —+a | —silr —aleos™, —+ o |
L 2 / L2 J
2.Y1poCTUTh BEIpasKEHHE . & d = :
3.Jloka3aTh TOXKACCTBA:
{ b {
- 2t +sin2 | 7 | [ 7 |
1= cos 2t + sin2t =tgt cos| —+da |teoos) —— i | =cosc
i Y d ¥ = L 3 L 3
a)] sin2t +cos 2t : 0) 3 A 3 J
8 4 I
nla + f) cosd =——, cosfil=—, T<a< —= <2
4. Boraucnuts ° , €CIIH 17 5 2

5. Ilpu Bcex IOMYCTUMBIX 3HAYEHUAX ¥ yIIPOCTUTH BBIPAXKECHHUE:
Yy y

2EinT o

) —— " SN o
A i TR ] g <4 T —
a) l+tcos2a—2sin o - 6) 14 cosla — 2o

CamocrositeabHas padora Ne§

Tema: «IIpocTeiime TPUTOHOMETPUYECKUE YPABHEHUS»

Hean: YcBOUTh aarOpUTMbl PEIICHUS NPOCTEUIINX TPUTOHOMETPUYECKMX YPaBHEHMM, yMEThb peIIaTh
MIPOCTENIINE TPUTOHOMETPUUECKUE YPABHECHHUS.

3aganue 1 BEITOJIHUTE KOHCIIEKT.

Kparkas Teopust
Tabnuna 1. Kopau TpuroHoMmerpuyeckux ypaBHEHHM

YpaBHenus Kopuu
sin x=a, a€[-1;1] x=[-1]" arcsin a+mn, n€Z
Sin x=1 =
X=2+2nn,n € Z
A :_1 E
Sin X X=-2+2zn,n € Z
Sin x=0 x=mn,n€Z

Cos x=a, a €[-1;1] x:iarccos a+2zn,n €7

Cos x=1 X=2nn,n € Z
Cos x=-1 X=n+2nn,n € Z
Co sx=0 =
X=2+7an, n €Z
tg x=a Xx=arctg a+nn, n€Z
ctg x=a x=arcctg a+zn, n€Z
. . I/ 1 '\' I/ 1 \I
1(?.?'ESH'.|| ; | T H}'CﬂﬂS| ; | T H}'Cﬂfgl
[TPUMERP 1. Bbrauciaurs: oS o
4 hY 4 b}
) . 1
EH}'CSH'.I| ; | T ﬂi"CCC‘S| ; | T ﬂi"CCTg]
Pemienue: e A =
_ 1 1) x| T\ =« 2w ox I
2 aresin —A ! T = arccos — | +arctgl 2.—+ ,r T —lf o . =
2 2 6 | i) 4 303 4 12
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[TPUMEP 2. Pemts ypaBHeHue: /
Pemenue: [1o popmyne yactHoro

i T j 3T
——x=-—+% 2m, —x=———-—+2m, —x=——+2m, x=—=-2mn, n€ £
cayuas: 4 2 ‘ : 4

ITPUMEP 3. Pemuth ypaBHEHUE: 2eos3x = _“"I"T

cos3x=— -
Pemenue: Pa3nenum neByro U mpaByro 4acTH YpaBHEHMsS HA 2: «
—_—— " I |
I[To popmyme! = ZArccos a = 2 ponyuaem:
Iy r \
I x."'E n b o T,
3x =tarccos| — — |+ 2, 3x T=—|+2m, 3x F 2
!.__ 2 J N, T
T 2mm
x=X—+— nec’l
4 3

Paznenum neByro U mpaBylo YacTH ypaBHEHHMs Ha 3:

3tg2x—1=0
[NPUMEP 4. Pemuth ypaBHEHHE:
tg 1.1‘ 3?‘5%1' =1 to :‘—';{- = l

Pemenue: Beipazum 3 3,

-

5 1
¢ = aretea + m —Xx = gretg —+
ITo popmyne * fga monydaem: - 3

Lad | LA

Pazennm JIeByIO U IpaBylo YacTH YpaBHEHUS Ha
3 1 3mm
L HEZ

X =—agrctg —+
5 3

CamocTosiTesibHasA padoTa Ne9
Tema: «Omnpenenenue npenena ¢pyHkunu. OCHOBHBIE TEOPEMBI O IIpeAenax. 3aMeuaTeNbHbIC PEIeTb»
Heaun: cdopmupoBaTh yMEHHE HaXOAMTH IIPENENbl IOCIEAOBATENBHOCTEH U mpenensl  (QyHKIWH,
UCIIOJIb30BATh 3aMeYaTeIbHbIE TPEIENbl U HaX0’KICHUS TPEIEIIOB.
3ananue 1. [ToaroTOBUTHCS K YCTHOMY OIPOCY, OTBETHB HA CIEIYIOIINE BOIIPOCHI :

1.Yro Takoe npenen GpyHKIUHA?

2.Kakwue mpezmensl Ha3pIBAIOTCS OAHOCTOPOHHUMU ?

3. Kakoii npenen Ha3pIBAIOT MPEIETOM Ha O€CKOHEYHOCTH ?

4.1lepeunrcTute TEOPEMBI O Mpeeax?

5. CKOJIbKO 3aMeyaTeNbHbIX NpejesoB Bbl 3HaeTe? Ux dopmymupoBku?
3ananue 2. PaccmoTrpuTe 00pasiibl BEIYUCICHUS IPEAEIIOB U PEIIUTE APYTUe 3aJaHHs CaMOCTOSTEIbHO

Hpumep 1. Berunciure npenens:: limy_,» (4}{2 — 6X + 3)

Pemenue: Mcnonb3yst TeopeMbl 0 Ipenenax, Halo HAUTH CyMMY M pa3HOCTb IPEAENIOB, a MOTOM IPOCTO
MO/ICTaBUTh IBOUKY B (PYHKIIMIO, CTOSIIYIO IO/l 3HAKOM TIpe/ena;

lim,_,,(4x? — 6x + 3) = lim,_,, 4x* —lim, ,, 6x +lim, ,, 3 =4%22—-6x2+3=7

Ortger: lim,_, (4x? — 6x + 3)=7
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. 5

Tpumep 2. Beruuciure npenenst: lim, _, o o
P lim > _2_)

CLICHHE: — ===

X—00 7% oo

O lim > =0

TBET: - =

X290 9y

0 oo
Eciin uMeeM HeoIpeneIeHHOCTh BUIA (5) WITH (—), TO HEOOXOIUMBI TIPEOOPa30BAHMSL.
oo

x?—5x+4

Hpumep 3. Boruucnute npenenst: lim _—
1Y p pen x=1 2 3 1o

x—5x+4 1-5+4 0
x2—3x+2  1-3+2 0

Peurenwe: lim,_,;

0
Yucnurenab U 3HAMEHATENb Z[pO6I/I Ipu x=1 PaBHBL (6) . BeimonHuM TOXIEeCTBEHHOE Hp606p330BaHI/Ie
(paSJ'IO}KeHI/Ie YUCJIATECIA U 3BHAMCHATCIIHA MHOKUTECIIM U COKPATUTDb HA O6H_[I/If;l MHO)KI/ITGJ'IB)

x> —5x+4=0
JI=b2-4ac, 1 =25-4*1*4= 25 — 16 =9.
5+3 5—3
Xi=——=4 u Xp=—-=1
2 2
x? — 5X + 4=(x-1)(x-4)

AHATIOTHYHO 3HaMeHaTeNb: X2 — 3X + 2=(x-1)(x-2).

- lim x2—5x+4 lim (x—1)(x—4) lim x4 -3 3
OACTABIIACM. X212 3342 x—1 (x—1)(x—2) =1 -1
. x%2—5x+4
Ortser: lim — =
X212 3340
2x2—-3x-5

Mpumep 4. Beruucaute mpenenst: lim
pumep pea X—00 j o122

o0
Pemenne: Yucnurtenp M 3HaMeHaTelb ApoOM Npu X=00 paBHBI (—) HeoOxoaumo ucronb30Bath
o0

HpCO6p330BaHI/ICI ACJICHUC YUCIUTCIIA U 3HAMCHATCIII HAa MAKCUMAJIbHYIO CTCICHbL X (B AaHHOM HNpPHUMEPE

MaKCHMaJlbHasl CTENEHb paBHA 2). YUUTHIBas, 4TO BeIWYMHA OoOpaTHas OECKOHEYHO OOJBIION BEIMYMHE

€CTh OECKOHEYHO MaJlasi BEIMYMHA, PACKPOEM UCXOAHYIO HEOIPEJEIEHHOCTh, MO0 BEIHECTU IIEPEMEHHYIO B

HanOOJIbIIIEH CTENEHN B YMCIIMTENN U 3HAMEHATEIIN APOOH U COKPATUTh Ha HAMOOJBIIIYIO CTETIEHb.

ox* —3x—35 ox' 3 5 ) 370 520
L 2x—3x—-5 o Z . S - 2
lim 22 2% 2= =lim 2 =lm A% X —fm % X ==z
¥ —e |+x+3 E—hm g E—hm = -
1+ x4+ 3% oo x:{ x LI i iﬂ +l +3 3
X X x X X X

1 2x*—3x-5 2
Ortger: lll’f['lr,{_,,:xj Ttxt3Z 3
V24x—2—x
5x
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Penrenne: B sroMm mpumepe nipenensl uncautens U 3namenatens npu X — 0 pasuel mymo. Heobxomumo

YUCIIUTCIIb U 3BHAMCHATCJIb YMHOXHTb Ha BBIPAKCHUC, COIIPAKCHHOC YHUCIUTCIITO.

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

lim =

x—0 5X x—0 5}{(\!2 +xX++v2 — X)

it 2+x—2+x — i 2x — i 2 .
M0 g vz o0 s oz ) -0 o v )
5lim(vV2 +x++v2—x) 5#2y2 10

x—=0
V24x—2—x 2
5% " 10
IIpumepsl AJ1s1 cAMOCTOATENBHOTO pellieHNs : Beruncnure npenenbl GyHKINN:

Otser: lim,_,q

x2—1 } 1 1

lim, _, X2 lim,_o(2x — 4vx) lim,_4(vx —3x) lim limy oo limyp

X220 502 ¢ 1

I 2\* I 3\ I LT =3 x2-16 I x2—4
My 00 | 3 My 00 2 1mx—>2m Uy 3 x2—9 lmx—ad-j My 7

3 X2—3x+2
. -9 . x2—9 ) 2x3—2x%? . x+2 . x*—16
limy 3 5———  limy, 3 —— limy o ——= limy 5 == limy 4 =
. ext—5x3+x% . VEVZ . x?—8x+15 . 3x?—8x+4 . (14+x)*—(1+3x)
im0 = My = s e Mo g aers M0 g
. Vx+1-1 . 3x2+4x+5 . 2%x% —3x+2 . 5x+2 . 9%’ +3x+5
limy o ———  limy_,, o2 +3x—1 lim, T2 —axt7 lim, o, T5xt7 lim, o, 37 +8x—12

. 3x X

lim, ., (Vx% + 1 — x) lim, g % lim, ., (1 + J—i) lim, o, (1 + z)
. 3\* . 13,% . 14 . 2 \3%
lim, ., (1 + ;) lim, ., (1 + E) lim,_, (1 + ﬂ) lim,_,, (1 + E)
_ x+3\° x+3\¥t3 +1\¥ x+3\ ¥4 x—2)\2x+3
hmx—:m (E) hmx—mo (E) llmx—mo (E) llmx—mo (E) llmx—:m (E)
] w—1 x+2
lim, ., (E)

CamocTosiTeabHasi padora NelO

Tema: «Bpruucnenue npousBoAHbIX (yHKUMH. [IpruMeHeHne NPOM3BOJHOM K PEIIEHUIO MPAKTUYECKUX
3a1a4»

Henu: chopmupoBaTh yMEHUE HAXOAUTh IPOU3BOIHbIE PYHKIIMM, 3aJaHHBIX B IBHOM, JIOTapU(PMUIECKOM U
apaMeTpUYecKOM BHJI€, HAXOJUTh IMPOU3BOJHBIE CIOXKHBIX (DYHKUHH, 3HATH T'€OMETPUYECKUN CMBICI
npou3BoAHON. IloBTOpPUTH, 00OOLIMTH M CHUCTEMATH3UPOBATh 3HAHMS O (U3UYECKOM CMBICIIE HEPBOM
IIPOU3BOTHOM, CIOCOOCTBOBATH BHIPAOOTKE HABBIKOB B IIPUMEHEHUH NIPOU3BOHOM K PEIIEHHIO 3a/1a4.
3aganme 1. CocTaBbTe KOHCIEKT 10 TeME (UCMOIb3Yysl METOAUUYECKUE PEKOMEHAINN ).

3ananue 2. Haiitn npousBoaHbIe OT QYHKINH:

4 2x°> 3
1 y=7 —3%° + 6x— 2 2.y — X
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5. y— + 23X — 23
6. y=2tgx—3cC0SX
7. y=7sinx+ 5e*
8. F\/E+ctgx

9. F2W+1Hx

10.y=2sin x -6 tg x

11 e* Inx
NN

12. y=X4 + ctg x

1 1
13.y——e*+-Inx
2x 3

30

ctg x

14.y=\2 sin x —

15.y=e* —sin x + cos x
16.y = sin X cos X
17.y=(x? + x)In x
18.y=tgx €™

19.y =ctg x cos x

20.y=(sin x — cos x)?
x—1

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



CamocTosiTeabHasi padora Nell

Tema: ((HaXO)KIleHI/IG HCONMPEACICHHBIX HHTEIPajioB pa3iivdyibiIMU W MCETOAAaMHU.

ONPECACICHHBIX HHTEI'PAJIOB»

BBIYHCIICHHUC

Henu: 3akpenuth yMEHUS HHTErpUpoBaTh (YHKIMIO, HCHONb3ys TaOIMIly OCHOBHBIX HMHTErPaJIoB;

3aKpCIIUThL HAaBBIKM HaXOXACHUA HCOIMPCACICHHBIX HWHTErpaioB pa3iMYHbIMA CHOCO6aMI/I; jomagun

KPUBOJIMHEINHOM Tpanenuu.
3apnanue 1. Tabiuna MHTErpajoB

n+l e
Lfxd=XsC, (n2-1) [k +b)tdx =3 BT

n+
2. [dx=x+C [ kdx =kx +C j'—,_deZ\E-i—C
Vx
d 1 1
3. ITXZIH|X|+C ka+bdx —E-ln(karb} + C, k+0
4, jsin xdx=-cosx+C [ sin (kx +b) dx = —%-cos(kx—i—b}—kc, k+0

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

6. ICOSZX =tgx+C X¢E+7zn, neZ. J-cosx In tg ( + ) +C
dx dx | |
7' JsinZX:_Cth—'_C X#mxny nEZ fslnx ln tg —|_ C

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

1
10. [e*dx=e* +C [ Pdx = —- P+ ¢, k0
11. jaxdx=a—X+C, (a>0)
Ina
dx 1 X
12. Iaz e =5arctgg+C

. X
=arcsin —+C

13 j—dx
Ja?-x? a

du
14, —=In‘u+\/u2ia2+c, ul>lal, a=0.
o l-Jd

xXx—a a+x
15 f x2—a? |x+a +C Jraz—xz | | +Cax0
2
16. I\/u2+a2du=%\/u2+a2 +a7ln‘u+ u?+a%|+Cc, a=0

2
17. j\/az—uzdu:%\/az—uz +a7arcsin£+c, az0
a

I/ICHOJ'II)SyH Ta6J'II/IIIy HHTETrpaioB, BBIYHUCIMTC HEOIIPECACICHHBIC HHTCIPAJIbI:

+C,n# —1,k+#0
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. [ 3e*du

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

4 fﬁ&

: jx3(1+5x)dx

J~ x+/xdx
e

w N

(S}

o

~

(2-3)?
. f dex

342
8. f V—de

f(x+¢§—3x5—3~— l)dx

x3 sinx
1 2 3
10. f(;+x—2+x—3)dx
24/x
11. —d
J.5x-3/; X
[

©

12.

CamocTosiTesbHasi pagora Ne 12

Tema: «KoMmiiekcHBIE YUcIa U JEUCTBUS HaJ HUMU»

Hean: 3akpenuTth BHIMOTHEHUE apUPMETUUSCKUX JECHCTBUI HaJ YMCIaMHU. 3aKpENUTh HABBIKU BBITIONHCHU S
NEHCTBUN HaJl KOMIUIGKCHBIMH YHCJIaMH B aireOpanyeckod, TPUTOHOMETPHUECKOW U TOKa3aTeIbHOM
dbopme 3anucy.

3ananue 1 . CnenaTh KOHCIEKT MO TEME.



1. KpuTepuu oieHKHM BHEAYJIUTOPHOM (CaMOCTOATEIbHOM) padoThI

[TpoueHt
pe3yJbTaTUB
HOCTU

bann
(oenka)

Kpurepuu onieHuBanus

90-100%

— ri1y0oKoe M3yueHHe yueOHOro mMarepuana, JUTepaTypbl 1 HOPMAaTHBHBIX
aKTOB 110 BONPOCY;

— MPaBUIBHOCTH (OPMYIUPOBOK, TOYHOCTh OMPEAEICHUS TOHATUI;

— IOCJIEZIOBATENBHOCTD N3JI0KEHUS MaTepUaa;

— 00OCHOBaHHOCTb M ApI'YMEHTUPOBAHHOCTDH BBIBOJIOB;

— IPAaBUIBHOCTb OTBETOB HA JONOJHUTEIbHBIE BOIIPOCHI;

— CBOCBPCMCHHOCTD BBIITOJIHCHHS 3a/laHUS.

70-89%

— IOJIHOTA U NIPAaBWIBHOCTb U3JIOXKEHUSI MaTepHaa;

— HE3HA4YUTEJIbHBIE HAPYILIECHUS [10CIEN0BATEIILHOCTH U3JI0KCHHUS;
— HETOYHOCTH B OIIPEIAEICHUH IOHATHH;

— 000CHOBaHHOCTb BBIBOJIOB MPHUBOIMMBIMH IPUMEPAMU;

— IPAaBUIBHOCTH OTBETOB Ha JONOJIHUTENBHBIE BOIIPOCHI;

— CBOCBPCMCHHOCTD BBIITOJIHCHHA 3alaHU.

50-69%

—3HaHWe U MOHMMAaHHE OCHOBHBIX MOJIOKEHUH yuyeOHOro MaTepuana;

— HaIM4Hue OMMOOK MPU U3T0KEHUH MaTepHaa;

— HEIOCJIE0BATEIbHOCTb U3JIOKEHHS MaTEpUalia;

— HaJIM4#e OMMOOK B ONPEEICHUH MMOHATUN, HEUCKAKAIOIIUX UX CMBICT,

— HCCBOCBPCMCHHOCTD BLIIIOJHCHUSA 3aJaHud.

0-49%

—HE3HAaHHWE, HEBBIMOJHEHUE WM HEMPAaBUIBHOE BBITOJIHEHHE OOJbIIeH
4acTh y4eOHOro MaTepuana;

— omuOKH B YOPMYITUPOBKE OMPEEIICHUH, HCKAKAIOIINE X CMBICI,

— OecrnopsA0YHOe U HEYBEPEHHOE U3JI0KEHHUE MaTepuara;

— OTCYTCTBHE OTBETOB Ha JIOTIOJTHUTEIBHBIC BOITPOCHI;

— OTCYTCTBHE BBIBOJIOB M HECITOCOOHOCTh HX CPOPMYIIMPOBATH;

—HCEBBIIIOJIHCHUC 3aJaHUA.
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