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NMoscHMTenbHas 3anMcka

MeToanyeckme pekomeHgauum no yyebHom AaucuunnuHe MaTemaTtudeckne MeToabl
peleHna NpuknagHblX npodeccuoHanbHbiX 3agady  npegHasHaveHbl Ons  BbIMOSHEHUs
camocToATenbHOM paboTbl obyyarowmmmca no  cneumanbHoctn  23.02.07 TexHudeckoe
obcrnyXuBaHue U PeMOHT ABuratenen, CUCTeM 1 arperatoB asToMmoounen.

CamocTtoaTernbHaa paboTa BbINOMHAETCA NO 3a4aHUio U NpU METOANYECKOM PYKOBOLCTBE
npenogasartens, Ho 6e3 ero HenocpeaCTBEHHOIO y4acTus.

Llenbto camoctoaTensHon paboTbl SBNSETCS OBMageHue oO0y4valwmMca YMEHUAMU
paboTaTb C UCTOMHMKaAMU, apryMeHTauum cobCTBEHHOM TOYKU 3PEHUS.

MeToguyeckme pekomMeHAauum Mo CcamMocTosaTenbHOM paboTe CTyOgeHTOB coepxar
MaTtepuanbl Ans MNOArOTOBKU K JIEKUMOHHbBIM, MPaKTUYECKUM 3aHATUMAM, K OopMaM TekyLliero u
NPOMEXYTOYHOIO KOHTPOSSI.

MpeonoXeHHble B pekoMeHAauusix  3adaHus  MNOo3BOSMAT  YCNewHo  OBnageTb
npogeccuoHanbHbIMU 3HAHUAMU, YMEHUAMU U HaBblkaMW, WU HanpasfeHbl Ha (opMunpoBaHue
OBLLNX KOMMNETEHLUN:

OK 01. Bblbupatb cnocobbl peweHna 3agady  npodecCUoHanbHONM OesaTenbHOCTH
NPUMEHMUTESTbHO K PasfiMyHbIM KOHTEKCTaM.

OK 02. Wcnonb3oBaTb COBpPEMEHHbLIE CPEACTBa MNOMCKa, aHanuM3a W WHTepnpeTauum
nHdopmMmauum, 1 MHPOPMALMOHHbIE TEXHONMOIMU ANS BbINOMHEeHUA 3agad npodeccuoHanbHOn
DesaTenbHOCTH.

OcHoBHas 3apjaya oOy4vyeHMss MaTematuke Ana  cpegHero  npodgeccuoHanbHoro
obpasoBaHus 3aknoyaeTcs B obecnevYeHun NPOYHOr0 UM CO3HATENbHOro  OBfageHus
oOy4aloLwmnmMmncsa CUCTEMOM MaTEMATUYECKNX 3HAHUA U YMEHU, HEOBXOAMMbIX B NMOBCEOHEBHOM
XU3HW W TPyOooBOM AEATENbHOCTW, [OOCTATOYHbIX AN M3YYEHUS CMEXHbIX AUCLUNIMH U
NpoLo/KeHMss obpa3oBaHus, a Takke B NpodeccMOoHanbHOW aeaTenbHOCTH, Tpebyrouien
AOCTaTOYHOM BbLICOKOM MaTeMaTMYecKOW KynbTypbl, a TaK e 3akpenneHue, yrnybrnexHve u
pacluMpeHne 3HaHun yd4ebHoW OMCUMNAMHBI, NpuobpeTeHne CTyaeHTaMu YMEHUA U HaBbIKOB
NCMONb30BaHNA COBPEMEHHbBIX Hay4YHO-TEXHMYECKMX CPEACTB, MNpWU  pPELLUEHUN KOHKPETHbIX
NpakTU4eCKnX 3agav.

Mpn  BbINOMIHEHMM  CaMOCTOATENbHOM  paboTbl  ObyyawLWMACA  CaMOCTOATESIbHO
ocywecTBnseT cbop, n3ydeHne, cuctemaTnu3aumio U aHanua nHgpopmMaunmn, a 3atem oopmndaeT
MHdOPMaUMIO U NPeACTaBnsIeET Ha OLEHKY NpenogaBaTens unn rpynnol.



Buabl camocTtosiTenbHOM pPaboThl

Ne Bug camocTosiTenbHOM paboThbl Popma KOHTponA MakcumanbH
n/n oe Kon-Bo
6annos
1. PaboTa ¢ uctouHmkamm YCTHbI OTBET Ha 3aHATUM 5
2. CocTtaBrneHne onopHoro KoHcrekta | OnopHbIA KOHCNEKT 5
(MOXHO cxemy)
3. CocTtaBrneHue Kpocceopaa MncbmeHHble paboThl 5
4, PeweHne npaktnyeckux 3agav MncbMeHHble paboThbl 5
5 TecTnpoBaHue No nHAMBMAYyanbHbIM | TecToBble 3aaHus 5
Tectam
6 YyacTtne B Hay4yHo- | BeicTynneHne Ha koHdepeHuun, | 5

nccrnegoBaTenbCKon AesaTenbHOCTH KOHKYpCax, onmMmnuagax

7 WtoroBaa npoeepka (B Buae | [lNpomexyTovHas aTTectaums 5
3K3ameHa)

MeToau4yeckue pekomeHaaLmMm no paborte ¢ UICTOYHMKaAMU

PaboTta ¢ MCTOYHMKaMKM OCYLLEeCTBNAETCS C Lerblo npuobpeTeHns obyyatommest HaBbIKOB
CaMOCTOATENBHOIO M3yveHus yd4ebHoro maTtepuana. PaboTta ¢ UCTOYHMKaMU ABNSIETCS BaXXHOW
COCTaBNALLEN NpU NOAroToBKe K 3aHATUSAM.

[na noAroToBKM K YCTHOMY OMpPOCY HeobXxoAMMO NpoYUTaTbh TEKCT UCTOYHMKA, BbIOENUTb
rmaBHoe, COCTaBUTb MMaH OTBETa, NOBTOPUTb TEKCT HECKOSMbKO pa3. Ha y4ebHOM 3aHATUM NOMHO,
TOYHO, JOCTYMHO, NPaBUITbHO, B3aMMOCBA3aHO U NTOMMYHO U3NOXUTL MaTepuan, UnncTpupys npu
HeobxoauMoCTN NpUMepamu.

Pabota ¢ MCTOYHMKOM MOXET ObiTb nNpeanoxeHa B hopMe aHHOTUPOBaHUS. AHHOTaUMS
no3BonseT coctaBuTb 0606LLeHHoe nNpeacTaBneHne 06 UCTOYHUKe. [1na cocTaBneHna aHHoTaumm
HeobXxoAMMO OTBETUTbL Ha CrieaytoLLne BONpocChI:

1. damunua aBTopa, NosIHOe HaumMeHoBaHe paboTbl, MECTO W rof U3gaHus.
2. Bng nsgaHnga (ctatbsl, y4ebHuK, n np.)

3. Uenn n 3agayn nsganums.

4. CTpyKTypa nsgaHus n kpaTknin o63op cogepxaHms paboTbl.

5. OcHOBHbIE NPoGNeEMbI, 3aTPOHYTbIE aBTOPOM.

6. BbiBOAbBI 1 NpeanoXxeHnsa aBTopa no peLleHnto BblaeneHHbIX npobnem.

NcTouHMK aHHOTMpOBaHWA onpefensieT npenofaBaTerb, OH Xe OueHMBaeT aHHOTaLuuio,
COaHHY0 B MMCbMEHHON hopMme.

MeToaunyeckme pekoMeHAaLUMU Mo BbIMONTHEHWUIO TECTOBbLIX 3a4aHUN

BbinonHeHne TeCcToBbIX 3a4aHuii NO AWUCLMMNIMHE NMPOBOASTCS C LEeNbl NPOBEPKN 3HAHWIA
CTyoeHToB. TecTupoBaHMe MO3BOMsieT MyTeM Moucka npaBuIbHOTO oTBeTa M pasbopa
AONYLLEHHbIX OLUMBOK NyyLle yCBOMTb TOT MW MHOW MaTepwuan no npeameTy.

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



2. [Ins BbINOMHEHMS TECTOBOrO 3afaHus, npexae Bcero, crnegyeT BHMMATENbHO npoyMTaTh
NoCTaBIIEHHbIN BOMpPOC.

3. llocne o3HakoMmrieHMs1 C BOMPOCOM crieQyeT npucTynatb K MNPOYTEHUIO npeararaembixX
BapuaHTOB OTBETA.

4. HeobxogMmo npouynTatb BCE BapuaHTbl M B KayecTBe MpaBWUMbHOrO OTBeTa BbibpaTb OaMH
nHaekc (umgposoe nMbo 6ykBeHHOe 0Bo3HaveHume).

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

6. bannbl HauncnawTCs 3a 3agaHue, BbINONTHEHHOE B MOMTHOM OObeMe: Tak, ecnn B 3agaHuu
npeaycMoTpeHO ABa MpaBWUSibHbIX OTBETA, @ OTMEYEH TOSNbKO OOWH, BbINOSIHEHWE [OAHHOMO
3afaHus oueHmBaeTcsa Hynem 6annos.

7. 3agaHni, rae npaBuUibHbIA BapuaHT OTCYTCTBYET, B TECTE HE NPeayCMOTPEHO.

8. Ha BbINnonHeHWe TecTta OTBOAMTCHA OrpaHudeHHoe Bpemda. OHO MOXEeT BapbMpoBaTbCs B
3aBUCMMOCTU OT YPOBHSA TECTUPYEMbIX, CNOXHOCTM M obbema TecTta. Kak npaBuno, Bpems
BbIMNOSIHEHUS TECTOBOIO 3agaHus onpegensietcs u3 pacdeta 30-45 cekyH Ha 0auH BOMNpocC.

MeToanyeckne pekomeHaauum No cocTaBreHU0 ONOPHOro KOHCNeKTa

OnopHbIN KOHCMNEKT COCTaBngeTcs C uenblo 0b6obuleHus, cucrtematmsaumm M KpaTkoro
ns3noxeHus nHpopmaumn. CoctaBreHMe OMNOpPHOro KOHCMeKTa cnocobcTtByeT BGonee ObiCTpoMy
3anomMuHaHuio y4ebHoro matepuana.
CocTaBneHune ornopHOro KOHCMNEKTa BKMOYaEeT creayoLmne JencTBus:
N3yyeHune TekcTa yyebHoro matepuana.
OnpegeneHve rnaBHOrO U BTOPOCTENEHHOIO B aHaNn3npyemMoM TeKCTe.
YcTaHOBrEHME NOrMyeckon nocnenoBaTenbHOCTU MeXay 3fieMeHTaMu.
CocTaBneHune xapakTepuCcTUKM anemMeHToB y4ebHOro maTepmana B KpaTkon bopme.
BbI6op OMOpHLIX cMrHanoB Ans pacCTaHOBKM akLEHTOB.
OdopmneHne OrnopHOro KOHCMeKTa.
OnopHbIN KOHCMEKT MoXeT BbITb NpeAcTaBfieH B BUAE CXeMbl C UCMOSIb30BaHUEM CTPENoK
ANa onpefeneHns CBA3N MeXAy 3dreMeHTaMu; CUCTEMbl FeOMeTPUHECKUX uryp; rornyeckomn
NecTHWUUbI U T.A4.

OLeHKON OMOPHOro KOHCMEKTa MOXET CMYXUTb Ka4ecTBO OTBETA, Kak CaMoro CTyAeHTa, Tak
N Opyrux CTygeHTOB ero ucrnonb3oBaBlwux. [NpenofasaTtenb Takke MOXeT MpoBepuTb ONOPHbIE
KOHCMNEKTbl, CAaHHble B MUCbMEHHOM doopme. [lonyckaeTca npoBedeHne KOHKypca Ha CaMblv
NYYLIUN KOHCMEKT MO CreaylowmM KpUTEPUAM: KPaTKOCTb (OOPMbI; JNOMMYHOCTb U3MNOXEHWUS;
HarnNAgHOCTb BbINOSTHEHUS; YHUBEPCANbHOCTb COAEPKaHUS.

o gk wnNE

MeToaunyeckmne pekomMeHAaUum No CocTaBreHUIO KpOCCBOpAA.
KpoccBopabl COCTaBnsieTcs C LENbo O0TOOpaxeHns MHdopmMauum B rpadpuyeckoM Buae

ANSA pasBUTUA apyauLmm, pacluMpeHns CnoBapHOro 3anaca, TPEHUPOBKU NaMsTh, BHUMaHus. Mpu
COCTaBfEHUN KPOCCBOPAOB HeobXxoOuMO npuaepxmBaTbCA  NPUHUMMNOB  HarnsgHoCTM
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 AO0MKHbI ObiTb OTBETHI HA Apyrom nucte oopmata A4



5. Ha nucte ¢ KpoccBopaom M nNUCTe C OTBETAMU OOSMKHbI ObiTh yKasaHbl TeMa KpoccBopaa,
Ne rpynnbl n aBTop paboTbl.

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

7. He ponyckatoTcs cnyyanHble ByKBOCOYETAHUS U NepPeCceYeHus.

8. BaragaHHble cnoBa A0SMKHbI ObITb MMEHaMN CyLLECTBUTENbHbIMU B UMEHUTENbHOM Nagexe
€NHCTBEHHOro Yucna.

9. [1ByxbyKkBeHHble croBa OOMMKHbI UMETb [Ba NepeceyeHus.

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

11.He pekomeHayeTcs 60MbLIOe KONMYEeCTBO ABYXOYKBEHHbIX CMOB.

12.Bce TeKCTbl AOMKHbI ObITb HAaNUcaHbl pa3bopynBo, XKenaTenbHO oTnevyaTaHbl.

loTOBas p860Ta npeacraesndaeTcd Ha KOHTpPOJ1b B MMCbMEHHOM BUAeE.

MeToaunyeckmne pekomMeHAaLUN NO peLUeHNI0 NPaKTUYEeCKUX 3aaad

MpakTuyeckne 3agaynm pelarwTCa C  LUenbk  3aKpenuTb M3YYeHHbI maTepuan u
cchopMmpoBaTb OMNpeaerieHHble YMEHWS M HaBblkW, BblpaboTaTb Yy CTygeHTa CnocobHOCTb
CaMOCTOATENbHO  pelaTb  MNOCTaBMNEHHble  3adayvn, NaKOHWYHO U CTPYKTYpMPOBaHO
doopmynupoBaTb OTBET.

Mpun pewennn 3agay ctygeHTam MOXXHO PEKOMEHAOBATb TaKyld OCHOBHYIO CXEMY:
1) BCMNOMHUTb TEOPETMYECKYHD YaCTb MO TEME;
2) BbIMOSHNTL peLLeHe NpuMepoB (3agad), cornacHo obpasuy.

Ob6bvem 3agaHus onpegensdeT npenogasaTtenb.

3apaHuma ans caMocTosITeNbHOW paboThl

CamocTtosaTenbHasa padota Ne1

Tema: «[lMocTpoeHne rpadnkoB PyHKLMI C MOMOLLBIO reOMETPUYECKNX NpeobpasoBaHniny

Lenu: 0606WnTb N CUCTEMATU3NPOBATL YMEHUS U HaBbIKM MOCTPOEHUS rpadpnKoB NokasaTesibHOM
1 norapmmmyeckon oyHKLUMnN

3apaHue 1. N3yunte noctpoeHune rpacukos. OpopmMuUTb NOCTPOEHUE rpadmKoB (YyHKUMM B
TeTpaaw.

NMpeobpa3zoBaHue rpachmkoB nokasarenbHOU (Bo3pacTtarowen) PyHKUMN.

Ne ®opmyna, lpagpuyeckas Ne @opmyna, KommeHmapuu | ['pagudeckasi
KOMMeHmapuu unmrcmpayus unnrocmpauyusi
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Bce rpadovkn pyHKLMI NOCTPOEHbI OTHOCUTENBHO «OCHOBHOIO» rpadumka
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Bce rpadmkn pyHKUMI NOCTPOEHBI OTHOCUTENBHO KOCHOBHOIO» rpadomka y =(§)

NMpeobpasoBaHue rpachmukoB norapucdpmmyeckon (Bospacrarowien) pyHKUMMN.
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Bce rpadmkm pyHKUMI NOCTPOEHBI OTHOCUTESNBHO «KOCHOBHOIO» rpadmka y=log,x
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3apaHue 2. NocTtponiTte rpacmkn pyHKUUKM ( B COOTBETCTBMM CO CBOMM BapUaHTOM).

Ne y =a* Jlorapndpmmyeckas yHKUMSA
lMokasaTenbHasa PyHKUMA
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10 1y y=log, x y=-log, x
= _(4 X I:I w4
11 |.f 1 *~.|--" v=log,(—x] v=log, (—x}
V=17 '
v=47" :
3apaHue 3. [locTporiTe rpaduknm rMokasaTenbHOW WnM norapuMuYeckon QyHKUMn (B

COOTBETCTBUM CO CBOMM BapUaHTOM).

BapwuaHT 1 BapuaHT 2 BapuaHT 3 BapwuaHT 4

Moctpoute  rpadouk | MNoctpoutb rpacduk | MNoctpouTb rpadouk | [ocTtponTb rpadovk
yHkumm =198 | pypqn ¥ =3 71 DYHKLNN v=logos =1 govhkumn =05
BapuaHT 5 BapuaHT 6 BapuaHTt 7 BapwuaHT 8

Moctpoute  rpadouk | MNoctpontb rpacduk | MNoctpouTb rpadouk | [ocTtponTb rpadovk
byHKLMK y=logo, x byHKLMM y=log, x byHKLMM y=—4 DYHKLMY y=log; x
BapuaHT 9 BapuaHT 10 BapumanT 11 BapuaHT 12

Moctpoutb  rpaduk | Moctpoute rpaduk | MNocTpouTb rpadpuk | MNMocTpouTb rpaduk
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Tog,x—3

_5'

pyrkumn V=022 o Y=057 1| gviqn Y =708 dyHKUMM -+ =

BapuaHT 13 BapwuaHTt 14 BapuaHTt 15 BapuaHT 16

Moctpoute  rpaduk | Moctpontb rpaduk | NMocTpouTb rpadouk | MocTtponTb rpadovk
BapuaHT 17 BapuaHT 18 BapuaHT 19 BapwuaHT 20

Moctpoute  rpaduk | Moctpontb rpaduk | NMocTpouTb rpadouk | MoctponTb rpadovk
byHKLK y=3" byHKLMK y==3+1 byHKLMK v=logsx+3 (byHKLI,I/II/I'T:hjg s+ D)
BapuaHT 21 BapuaHT 22 BapuaHT 23 BapwuaHT 24

Moctpoutb  rpaduk | Moctpontb rpaduk | NMocTpouTb rpadouk | MoctponTb rpadovk
pyHKUN PyHKLMN byHKLMM y=5"7 DYHKLMY y=5"

v=log . (x+1) v=—log,.x

BapuaHT 25 BapuaHT 26 BapuaHT 27 BapuaHT 28

MocTtpoutb  rpaduk | MNMocTtpontb rpaduk | NocTtpouTtb rpacumk | MNMoctpouTtb rpacuk
pyHKLMM pyHKLMM cbyHKUMM v=—log;x DYHKLMM v=03" +1

v=log.(x+2)

v=log.x+2

CamocTosaiTenbHasa pabora Ne2
Tema: «Onpepnenenune npegena yHkunn. OCHOBHbIE TeOpeMbl O npegenax. 3amedaTesibHble

npenenbI»

Lenu: coopmmpoBaTb YMeEHME HaXoAUTb nNpeaernbl nocnegoBaTenbHOCTEN U nNpeaenbl (PyHKUNA,
MCnosib3oBaTh 3amMeydaTternbHble Npeaenbl A8 HaXoXAeHUs Npeaeros.
3apanue 1. MoaroToBMTLCA K YCTHOMY OMpPOCY, OTBETMB Ha crieayroLine BOnpochl:
1.4Yt10 Takoe npegen pyHKUnn?
2.4710 Takoe npenen yHkunm cnesa?

3.4Tto Takoe npeaen dyHKUMM cripaBa?

4.Kakune npefernbl HasbiBalOTCA OAHOCTOPOHHUMMN?

5.Kakon npegen HasbiBaloT npeaenom Ha 6eCKoHEYHOCTN?
6.MepeuncTnte TeopemMbl 0 Npegenax?
7.CKonbKo 3aMmevaTenbHbIX NpeaenoB Bbl 3HaeTe? Nx hopmMynupoBku?

3apaHue 2. PaccmoTpute o6pasupl

CaMOCTOATEJIbHO

Mpumep 1. Bolumcnute npegensi: limy 5 (4x? — 6x + 3)

BblUMCIEHNS MpederioB M pewnte apyrve 3agaHus

PeweHue: Mcnonb3ya Teopemsbl 0 npegenax, Hago HauTu CyMMY U pasHOCTb NMpeaenos, a NOTOM

NPOCTO NOACTaBUTL ABOMKY B (PYHKLMIO, CTOSILLYIO Mo 3HaKOM npegena:

lim,_,(4x? — 6x + 3) =lim,_, 4x% - lim,_,, 6x +lim,_,,3=4+22-6+2+3=7
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Orser: lim,_,, (4x? — 6x + 3)=7

. 5
Mpumep 2. Boiuncnute npegenst: lim,_, ., =
5 5
PeweHue: lim —==—=0
etieHne X=% 9y w
Orser: lim.__, > = 0
TBET: — =
e H— 0O ZX

0 oo
Ecnn nmeem HeonpeaneneHHoCTb Bnaa (6) nin (—), TO HeO6XO,E|,|/|MbI rlpeo6pasoBaH|/|F|.
oo

x?—5x+4

Mpumep 3. Buiumcnute npegens: lim _—
P P pen x—1 %2 —3x+2

Pewenve: lim x2—5x+4 1-5+4 0
=Ll 2 3eio 1-342 0 0

0
Uncnutenbs ” 3HameHaTernb ﬂp06l/l npu x=1 paBHbI (6) BbinonHum TOXOECTBEHHOE

npeobpasoBaHne (pasnoXeHne YNCIUTENS U 3HaMeHaTeNs Ha MHOXWUTENU M COKPaTUTb Ha
00NN MHOXNTENb)

x> —5x+4=0

O=b?-4ac, n =25-4*1%4= 25 — 16 =9.
543 5—3
Xi=—=4 1 X=—-=1
2 2
x? — 5X + 4=(x-1)(x-4)

AHaroruHo 3HameHaTens: X> — 3x + 2=(x-1)(x-2).
x> —5x+4 . (x—1)(x—4) . x—4 -3
—— =lim,_,, —F——=lim,_,—=—=73

x=1y2 gy x—1 (x—1)(x—2) x=ly -1
x2—5x+4

x=1 w2 _3x+2

Moactasnsiem: lim

OTBerT: lim

Mpumep 4. Boluncnurte npegens: lim 228 3%
p p - p ID| . H—00 1+X+3X2

0]
PeweHue: Yucnutenb 1 3HameHaTesnb Apo6K Npu X=00 paBHbI (—) Heobxogmmo ncnonb3oBaTb
0]

npeobpas3oBaHne: AeneHne YMCIUTENSA N 3HaMeHaTensl Ha MakCUMarbHYH CTeneHb X (B 4AHHOM
npMMepe MaKcumarnbHas CTeneHb paBHa 2). YuuTbiBasi, 4TO BeNMuYMHa obpaTHas GeCKOHEYHO
bonbwon  BenuuMHe  ecTb  OeckoHeYHo  Manass  BeNMYMHA,  PacKpPOEM  UCXOAHYHO
HeonpeaeneHHoCcTb, NMMBO BbIHECTU MEPEMEHHYID B HaubONbLUEN CTEMEeHW B YUCIUTENU WU
3HameHaTenu gpobu n cokpaTUTb HA HAMBOMbLUYIO CTEMNEHD.

2xt—3x-5 2z 3 5 , 37" 570
22t -3x-5 w . 2 . T F T ) 2
—=_=]1t‘ﬂ X =]JI'11 X X X =]JI'11 X X ——
I ] PR R -|-3i r=w ] 3? E—hm =0 =0
I+x+3x° o xj x _2+i2+ - iz +l +3 3
x x ox x x x

13



1 2x2-3x-5 2
OTBer: llmx_,m m = E
V2+x—/2—x
5%

PeweHne: B atom npuMmepe npeagesbl Yncnnutena M 3HameHatend npm x — 0 paBHbl HYIHO.

Mpumep 5. Boiuncnute npegens: lim, _,,

Heo6X0aMMO YUCAUTENb 1 3HAMEHATENb YMHOXUTL Ha BbIPAXKEHWE, COMPSKEHHOE YNCTTUTENIO.
V2+x—-V2-x (\/2+x—\f2—x)(\f2+x+\f2—x}

lim

x50 5x x—>0 SX(\fZ +x+ \12 — X)

=lim b S lim 2x = lim — ,_2 =

TR0 5y (22 x) %20 5x(V2Hx+V2—x) =0 52 x+V2—x)
lim 2 2 V2

x—=0

511rg(¢2+x+\/2—x)_5*2\f§_ﬁ
X—

V24x—2—x 2
5X 10
I'IpVIMepbl AnAa CaMOCTOATEeNIbHOIO peLlleHns: Bbluncnute npeperbl (*)yHKLI,VllZ:

Orteer: lim,_,q

. 2 . . 2x—4 . 3x% +2x% 4x+2 .
limyg X limy_o(2x — 4vx)  limy g oy limeo—— limg, (Vx — 3x)
: -1 1. Ly 2\* I 3\*
llmx—:(} 252 —x—1 hmx—am <2 hmx—aﬁ %2 MMy 00 3 MMy 00 5
x*-9 x*—4 x— x*-16 . x*—4 . x*—9

limy 5 ——— limy,, o—— lim, 3 —— myy—— = limy,, o0 limg 35—

I x2—-9 I 2x3—2%2 li 2x2+7x+6 I x2—6x+8 I x—1
Myo3 o Mioogasns M2 Mgy =70 Myt 3
lim x4+2 lim x?—16 lim 6xt—5x3 +x2 lim Vx—v2 lim %2 —8x+15
X——2 J7—x-3 x—4 x—2 x—0 Ax X—2 x—2 Xx—5 x2—75
. 3x%—8x+4 ) (1+x)3—(1+3x)
llmx—>2 a0 | x—=0"  _2...3
5x2—14x+8 x2+3x3
X—E- . Yx+1-1 3—/x
lim ——— lim - lim —
lim 3xZ4+4x+5 lim 2xZ—3x+2 lim Sx+2 lim Ox” +3x+5
X2 gx2 +3x—1 X200 2 4x+7 X2 15547 X200 347 +8x—12
My, (VX2 + 1 —x)
. . . X
sin3x li sin 3x li sindx . sinz
limy o —— limyo_——— limg,o—— lim; o —*
! (1 T R S (R iy (14+3)7 limg (1+2)
im — im - im — im —
H—00 x H—00 x H—00 x H— 00 5).",'
] 1 4x _ 2 3x _ x+3\* x+3 x+3 _ $+1\X
limop (1+50) limo (14 5) lmeo (G5) timen (05) limean (05)
MMy 00 x—1 My~ 00 x+1 MMy 00 x+3
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CamocTosATenbHasa pa6ora Ne3

Tema: «BbncneHne npousBogHbIX YHKUMA. NPUMEHEHWEe MNPOU3BOOHON K  pELLUEHUIo
npakTU4ecKnx 3agaq»

LUenu: cdopmumpoBaTb yMeHWe HaxoaAuTb MNPOU3BOAHbIE (PYHKUUK, 3afaHHbIX B SIBHOM,
norapudmMmyeckom 1 NnapamMeTpmuyecKoM BuUae, HaXoaUTb NPOU3BOAHBIE CAOXHbBIX OYHKLWIA, 3HaTb
reoMeTpu4yecknn cmbicn NponsBogHoun. NMoBTopuTb, 0606WUTL U CMCTEMATU3NPOBATL 3HAHUA O
PM3MYEeCKOM CMbICIEe NepBON NPON3BOAHON, cNOocobCTBOBATL BbipaboTke HaBbIKOB B MPUMEHEHUN
NPOU3BOLHOM K PeLLEeHUIO 3aau.

3apaHue 1. CoctaBbTe KOHCMEKT N0 TeMe (MCNonb3ys MeToanyeckme pekoMmeHgaumn).

3apaHue 2. Hantu nponsBogHble OT OYHKLNN:

1 y=i—3xz+6x—2 23. y=5vx + 33x + 2¥/x

>y :X 3, 24.y=ex—sinx:cesx

YT T X 1
2ot 25.y=(2x2+;)

3 y=— 4= ——

X x 3x3

: 26.y=(3x + L)
4, y=ﬁ+ 2& ¥ x

2 3 4

1 27.y=3=+ =+ X
5. y=—+ 23/x — 23 Y35 T Ve
2
2 (1 1
6. y=(x + vx) 28.y—(%? — %;_*;)
2 3 Inx
1 =2 x4 %
8. ve 3 5 30.y:smxcosx
SRR T 31.y=(x? + x)Inx

9. y=2tgx—3cos x
10. y = 7sin x+ 5e *

11.y=\/§+ctg X
12.y=2x3 + Inx

32.y=tgxe™
33.y = ctg X cos X

34.y=sinx - G + \/E)

35.y=(sin x — cos x)?

13y=3% — e* xl
y_gr_ 36. y_x+1
14y=1 o COSX x —2x
37.y=—
15.y= 2 sin x -6 tg X csolélir
e* Inx 8.y=
16.y="—=——"7= X2
35 V3 39 _t‘g_x
17,y:x4 + ctg x MR
1 1_3 4
18.y=——e*+-Inx 40.y=——
2% 3 COsS X
2 _xf+3x—1
19'y_%ﬁ: sin x aLy=—7:3
20.y=Vx — 2x 42.y=(sinx + e*)?
_tgx+lnx _(x—1)?
21.y—44 43.y= Inx
e
22.y=/2 sin x — £9* 44.y="—"0%
X—COosX
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45.y=1“ x—3x 52.y = sin x tg X
. fﬂf 53.y = ctg X coS X
XTCOS5X
46.y=""——— 54.y=(3x + 2)%-e*
_tg x+cosx
47.y=x*sinx SRR

48.y=(x + 1)%e* 56.y=(cos x + e*)?
49.y=— > 57.y=i_f%
50.y—S]::;_jx 58.}/_5111;2 e*
51.y=COS X - (;—C + xz) 59-3’_(;?_;

MponsBogHas CNoXHOM (PyHKUUK

1. y=sin(6x-1) 19.y=ctg>(x — 2x?)
2. y=cos(5x+6) 20.y=3/5in 3x
3. y=Ih(3x+2) 21.y=VxZ —3x 12
4, y=¢¥ e2X_gm3%
5. y = e—2x+3 22y_ ‘\,I"E-Fl
6. y=tg(8x—21) 23.y=In(x* + 3x — 2)
(i 5
7. y=(4+6x) 24.y=(sin4x + 1)
8. y=sin(2—3x) 25.y—m
o (12)(_5) 26'y=[1+cos 4x)7
5
10.y = (12— 4x) ) 5
2 27.y=(tg 4x + 3)
11.y= In(x +1) 28.y=sin 3x - e4x2_3x
12.y =In(6x—8) -
13.y=e* 29. h(x)= 12—1.
X
14 — X2 —4x+5 3x
30. y=sin® =
15. y = arcsin 3x y , 4
16. y = arccos 2x 31.y=c0s“5x
17.y =(5-3x)* 32.y=sin 3x cos 5x
o - 2
18. y =sin(x+2) 33.y=(tg 3x + cos 2x)

CamocTosATenbHasa pa6ota Ne4

Tema: «HaxoxgeHue HeonpeaeneHHbIX MHTErpanoB pasnUYHbIMM U MeTo4aMu. BblYUCIIEHME
onpeneneHHbIX UHTerpanoB»

Lenu: 3akpenuTb YMEHUA MHTErpupoBaThb (OYHKLMIO, UCNOSb3ys Tabnuuy OCHOBHbLIX MHTErpasnos;
3aKpenUTb HaBblKM HaxXOXOEHWS HeonpedeneHHblIX WHTerpanoB pasfuyHbiMK - criocobamu;
nroLwanm KpUBorIMHENHOWN Tpaneuuu.

3apaHue 1. Tabnuua nHTerpanos

n+l n+1
1. x”dx=x—1+C, (n=-1) [(kx + b)"dx = z m+C, ne —1,k+0

n+ nt+1l
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2. [dx=x+C [kdx =kx +C f%dszﬁ-i—C

d 1 1
3. J‘7X=In|x|+C J-kx+bdx_ﬂlln(kx+b)+ C, k=+0
4, _[sin xdx=—-cosx+C [ sin (kx +b) dx = —%- cos(kx +b)+C, k#0

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

dx 7 dx | x @ |
6' J.C052X _th+C X¢E+7rn1 neZ. fcﬂsx I!n tg (2 + 2} + C

dx dx | f|
7. Isinzxz—ctgx+c xzzny neZ fsinx In|tg > +C
8. [tg xdx = —In|cosx| + C
9. [ ctg xdx = In|sinx| + C

1
10. [e*dx=e* +C JeftPdx = —- P+ ¢, k0
11. jaxdx= a +C, (a>0)
Ina
dx 1 X
12. = Zarctg=+C
Ia2+x2 aarcga+

. X
=arcsin —+C

J' dx
U Ja?—x? a

du
14. =In‘u+\/u2ia2
.[ [u2ia2

13

+C, |u[>[a|, a=0.

X—a atx

dx 1 dx 1
15. fo—az =_-In |x+a +C faZ—xz =_-In —a_x| +C,a»0
2
16. I\/u2+a2du=%\/u2+a2 +%In‘u+\/u2+a2 +C, a#0

2
17. I\/az—uzdu=%\/a2—u2 +a7arcsin£+c, az0
a

Ncnonb3ysa Tabnuuy nHTerpanos, BblYMCUTE HEONpeaeneHHble NHTerparnbi:

3 _3xs 2 _ 1
1 [ 2 dt o [ (x+vx—3x5— 2 — —)dx
2. [ 3e*du 10.  [(G+3+3)dx
2 x x2  x?
3. [ x*(1+2x)dx &
5 [ 32 11, [ 2 ax
RUTY 5x-§/§
5. J'x3(1+ 5x )X 12 J-Kl—gwff)z dx
x+xdx v
VX -x
6. [ == 13. [e*(1 —‘:—2) dx
7 J,(xz_B)z dx 1-sin®x
g 14. [ ———dx
P12 e
- e e sinx
8. |~ dx 15, [ SRy

eX



3apaHue 2: BblumMcnuTb MHTErparbl, UICNOMb3yst 3aMeHy nepemMeHHOon

H

w N

AN

[(3x +%}§dx

2
JGx+05)5dx
. fcos(%x — 2)dx

. fsinzg—xdx

5 J" dx
" sin?(6x+1)

dx
6. f cos?(2—9x)

©

w NP

4
5
6
7
8
9

dx

" 3x+1

. [V3 —b5xdx
[V @2x+3)2dx

3apaHue 3. MeToa MHTErpUPOBaHUS MO YacTAM.

jxcos xdx

. J(6—5x)e*dx
[ xIn x dx

: j(5x+8)exdx

: j(4—5x)exdx

j4xln xdx
ijIn xdx
I3x|n xdx

: I(? —9x)cos xdx

10. j(1+ X)sin xdx

3apaHue 4. PaccMoTpuTe NpuUMepbl BbIYMUCIEHWUSI OMNpederieHHbIX WHTErpanoB M cregylolime
peLnTe cCamMoCcToATENbHO

1.

T
e —cin o7 i 1A
PelwieHne. .([cosx dx =sin x|02_sm% sin0=1-0=1.

9
2. BbluncnuTb nHTErpan I(%+_
4

. Bbluncnutb MHTEerpan

7

7

jcosx-dx

0

1
2%

j.dx.

10.

11.

12.

13.

14.

15.

dx

f\x(4x+1)3

4dx
J (3—2x)6

1

[(2cosG - 1) — 5e2°*3) dx

€2x+€—3x
J"( V3 )dx

—2x

[e*(1—"5)dx

J- 5—sin3(4x+1)
sin?(4x+1)

PeweHne. Ha ocHOBaHUM CBOWCTB onpefesieHHoro nHterpana v gopmynbel HetoToHa-llenbHuua
nosiy4aem

18



t2 1 t2 r
!(%+m]-dx:£%-dx+£m dx =
9
=§X—22 +\/§\9:1 (02— 42)+ (Vo —va)=1.65+1-14
4

Mpumepst: 1. fﬂzxdx
2. foz 2x dx
2 2
3. J, x*dx
2.3
4. [ x*dx
3.4
5. J, x*dx
6. [ (2x + 2) dx
7.f, (5x—3) dx
8. [ (4x+2)dx
9. f_zz (4x3 —3x? + 2x + 1) dx

10. f_ol (x3 + 2x) dx

ldx

1 —
= 3
5 X

12. [ Vx dx

11.

27 dx
2 Js

(pnc. 1)
2) 2.



2. Hangnte nnowaab 3awUTpnxoBaHHOM Urypbl, N306paKeHHOM Ha PUCYHKe 2.
a) 1;
6) 2;

l-
8) 2;,

(pnc.2)

2) 1%.

3. Haigute nnowanb urypsbl, orpaHnyYeHHon napabonon y = x> 1 NpsamMon y = 5—x.
a) 4,8;

6) 5.5;

8) 4,2;

e) 4,5.

4. Hangute nnowagb 3aTpnuxoBaHHOW ourypbl, N306paxXEHHON Ha PUCYHKe 3.

a) 4: BEZANEEEEEE
) EEmuEEEEEE
6) In 4; P
8) —4In 4; VAT
19 n ; S
2) 4ln 4. RN s (puic. 3)

5. Hangmnte nnowaab 3aTpMxoBaHHON Urypbl, M30OpaKEHHOM Ha PUCYHKE 4.

.
y+:
!

>

1

x“+2x+
|
|

6. Hanaunte nnowaab durypbl, orpaHUYeHHoOn runepbonon y= Z N NpsiMbIMK y=3 1 X = 3.

a) 4 - 3Ing;
6) 6 — 3In3;
8) 6 — 3In2;
2) 8 — 2In3.

7. HaiiguTe nnowanbs dpurypbl, orpaHn4eHHon napabonoi y= 3x—x?, kacaTernbHOW, NpoBeaeHHOM
A0 AaHHon napabonbl B ToYke ¢ abcumnccoro Xo=3, U OCbio OpAMHaT.

a)7,



6) 8;
8) 11,
e) 9.

8. Haiigute nnowaab dvrypsl, orpaHnMYeHHoN napabonamMu y=x?u y= 2x—x>.



CamocTosATenbHasa pa6ota Ne5

Tema: «[lenctBusa ¢ matpyuamu. HaxoxageHme obpaTtHON MaTpuLbi»

Llenu: 3akpenuTb HaBblkM OnpedeneHvs pasMmepa M BuMaa MaTpuu; BbINOSTHEHUS CIOXEHUS U
BblMMTAHUA MaTpuu, YMHOXEHUS MATpUL, Ha YUCRO, TPAHCMNOHUPOBaHWE MaTpPWUL,; BbINOSTHEHUSA
YMHOXEHUA MaTpul, BO3BEOEHUS MaTpuLl B CTEMNEHb; BbIMUCNEHUS OnpeaenuTenein BTOPOro U
TpeTbero nopsiaka n NpUMEeHeHNs1 CBOMCTB onpeaenuTenemn; Bbl4MCcneHns obpaTtHOM MaTpuLbl.
3apaHue 1. CoctaBbTe KpoccBOpA No TeMe (MCNofb3ys MeTogMyeckme pekoMmeHaaumnm)

3apaHue 2. PaccmoTpeTb 0bpasubl BbIMONHEHUA OEWCTBMA Had MaTpuuamMum U HaxoXOeHue
onpegenuTenen.

1 2 3V (3 21

OBPASEU;: BbinonHnte gencteus: |1 1 3| -31 1 3
2 45 2 25

PeweHune. BbinonHum peweHne no 4eNCTBUSAM.

1 3 3 1*1+2*1+3*2 1*2+2*1+3*4 1*3+2*3+3*5
1 3 |=* 3[=|1*1+1*1+3*2 1*2+1*1+3*4 1*3+1*3+3*5 |=
2 5 5 2%1+4*14+5%2 2*24+4*1+5%4 2*3+4*3+5*5
9 16 24
8 15 21
16 28 43
3 21 9 6 3
341 1 3|={3 3 9
2 2 5 6 5 15
1 2 3V (321 9 16 24 9 6 3 0 10 21
11 3| -31 1 3|=(8 15 21 (-{3 3 9 |=|5 12 12
2 4 5 2 25 16 28 43 6 5 15 10 23 28
0 10 21
OtBeT: |5 12 12
10 23 28

121 1 3
OBPA3EL|: A= B=
310 1 2

MpousseneHne A-BHe onpeaeneHo, Tak kak ymcno cronbuos maTtpuubl A (3) He coBnagaer C
YUCMOM CTPOK MaTpuubl B (2).

lMpousseneHne B- A onpegeneHo.



B. A= 1 3Y(1 2 1 B 1.1+3-3 1.2+31 1-1+3-0 3 1+9 2+3 1+0 B 10 5 1
{12 2)3 1 0) \11+2:3 1.2+21 1:1+2.0) \1+6 2+2 1+0) |7 4 1

1 2 3

OBPASEL : Beluncnutb onpegenutens (4 5 6.

7 8 9

PeweHue. [1ns BbluMCNEHUA onpeaenuTenst TpeTbero nopsiaka éyaem mcnonb3oBaTh U3BECTHYHO
dopmyny Capptoca (npaBuno TpeyrosibHUKOB), KOTOPOe MOXeT ObiTb 3anucaHo creayrouien
all a12 a‘lS
(POPMYION: (8, @,  Bpg| = 8y385y855 + 8518538y, +31385,85; — 3185583 — 85385181, — &1385,83
aBl a32 a‘33

=1*5*%9+7*6*2+3*8*4-7*5*3-9*4*2-1*8*6=0 OrtBeT: 0.

~N & B~
© g N
© o w

3apaHue 3. AHanorM4yHo 3adaHuio 2 , BbINOMHUTE crieaylolume 3aaaHnsi MMCbMEHHO B TeTpaaw.

1. Hantu cymmy, pasHocTb, Npon3BedeHns AByx matpuy, A n B(ecnu aTo BO3MOXHO).

.-"1 3 Y Fa 4 _2"'-\..
A=L ‘ B=L ‘
) 2 0) ~1 -3

211 0) 20 40
A=L ‘ B=L ‘
6) ~3 2 1) -1 3 0

2 1)
) B=4 0
A=t ! 2\ 0 3
B) _b 30 - ;
131 ~1 4 2)
A= 2 0 4| B= 0 -1 3
r |
-2 0 -3} L2 -2 1)
C 240
1 3
5= 0 2|
n A=(3 1 4 -1 |
W 1 [].;I
12 30 ‘~5 5 —10)
A=/-10 -5 B=| 1 -1 2




7.

X) : ;

'3 20 T400)
A= | B= ‘
LD 1, -8 3
3) fl '3| g 4 ' 8 ~'|
0 -1 0 —4

| -8 0)
[aHbl Manl}HJ,lbl A. %"VI C. lNokasaTb, uto (AB)-C=A-(BC).

a)

A= B=

-

4 1) -
-1 0]
-2 3)

B=

=
—
=

0
6) A=(4 8 3 1) |4

Boluncnnte (3A — 2B)-C, ecnu

2 ) ‘4
A= ‘ B=
0 4| 0

— &
‘ C
-1)

Haittn 4° , ecrm
10 20

. . A=|0 0 3 |
A=t 71 21 1)
Hantu matpuyy X, ecnn 3A+2X=B, raoe
T1 40 ‘03 0
A= ‘ B = ‘
-1 0 2_{. 21 2

Hantn ABC, ecnun

Bbluncnutb onpegennTenun

31 1 0 5 4 8 2 4

2 4

a)
3 -3

)

2 -4,

, 6)

3)

01

, B)

COsx

Sin o —cosa

0 5

sin o

;r)‘

0 4

‘;n)

1 2

‘;e)‘

0 3

1 0

~

4 8
-8 0

— _1‘
1,



8. C nomoubto npasuiia TpeyroribHNMKOB BbIMUCITUTL onpeaenntesin

1 2 3 418 2 3 4 2 31
-1 2 4 0 3 2 -1 2 -1 -1 2 4
a) 0 3 _1;6) -3 1 D;B) 1 -2 4;r) 01 3.

9. HanTtu obpaTHyto maTpuLy:

. i_‘l i_‘4 0] i_‘z 1
a)4=BLe) “Tlo 178 “Tl0 8jn TTI-2 4
A= 8 _2-1 4= 0 4} 1 0 0] 4 0 0)
-1 1! 3 0! 4='0 1 0 4= 0 4 0]
,D.) = = e) - = )K) D D 11 3) 1_0 0 3‘1
1 2 3] 1 -3 —5) 3 1 0,
4= -1 2 4 A= 2 0 4 A=1 2 -1
| 0 3 2] 0 -1 3
") L0003 —1iy : 1) - ’
) 10 0
12 3) .
4=2 4 6| 4=0 ¥ 0
031 0 0 x*)
M) ; H) '

CamocTosiTenbHasa pabota Ne6
Tema: «PeweHne cnctem NUMHENHbIX ypaBHEHU Pa3fIUYHLIMWU METOLaMU»
Llenu: 3akpennTb HaBbIKW BbINOSTHEHUSA CIIOXEHUS N BblYUTAHUS MaTpUL, YMHOXEHUS MaTpuL, Ha
4YUCIo, TPAHCMNOHUPOBAHME MaTpuL; BbIMNOMHEHUS YMHOXEHUs MaTpul, BO3BeAeHUS MaTpul, B
CTerneHb; BbIYMCIIEHUS onpefenuTenen BTOPOro W TpeTbero nopsgka v NpUMeHeHWs CBOWCTB
onpegenuTenen; BolMUCNeHUs 0bpaTHOM MaTpuLbl; PpeLIEHNs CUCTEM JNIMHENHbIX anrebpanyeckmx
ypaBHeHUn metogom [raycca, MaTpuyHbiM cnocobom n ncnonb3ysa npasuno Kpamepa.
3apaHue 1. PaccmoTtpetb pelweHve cuctem metogom [aycca, MaTpuyHbIM CnocoBoM w
ncnosnb3ya npasuno Kpamepa.

3X1 — X2 + X3 =12

5X1+X2+2X3 =3

X1+Xp +2X3 =3

PeweHue:

Pewum cuctemMy MaTpuUYHbIM  cnocobom, Ans  3TOro  BbMMCIMM  obpaTHylo  maTtpuuy

1 A A A

A= A A1 Ap Ag | ThRe Aj - anrebpavyeckne 4ONONHEHUS K 3NeMeHTaM MaTpuLbl.
Az Agp  Ags



>
Il
R 0w
o
NN R

6-2+5-1+10-6=12 %0 - maTp1Ua HEBbLIPOXAEHHAS.

N NP
Il

5
1

5 j:l
1

-11
= —(-2-1)=3
. J (-2-1)

A = (D™

2
=—(10-2)=-8
2‘( )

Ay = (DM

Ay =(-1)2*2

3
Agy = (~1)2*2 .

1
‘:6—1:5
2

3
Aoz = (-1)** )

_jz—@+n:—4

-11

3+1
Agq = (-1
31 = (-1) L

‘:-2—1:—3

31 3
‘=—w—5)=—1A%:4—n&35

342
Agy = (-1
32 =(-1) -

_1=3+5:8
1

. 0 3 -3

Al-=-|_g 5 1
12

4 -4 8

(08 g (e (o2 83 (-3)3 0] (0
X==|-8 5 -1|{3|==|-812 53 (-1)-3|=—|-84|=|-7

12 12 12
4 -4 8)\3) Cla12 (43 83 60 |5

Pewwnm cuctemy metogom Kpamepa.

[(MaBHbIN onpefennTesib CUCTEMBI:



3 -11
A=5 1 2. Pasanoxum onpegenutesib MO 3NeMeHTaM NepBON CTPOKW, MOMb3yAcb (POpPMYIon
1 1 2

a1 3 A3
ay axp ag|=a;1 A1 t+ap-Ap+taz-Age-
a3z a4z 4asz

2 14209 2 1432
+(-1)-(-1 +1-(-1
2‘ (DD DT

i‘le;ﬁO

1
1

1
2 =3- (-1t
2

3anuwem 1 Bbl4MCIIMM BCNiOMOraTesbHble onpegenuTenn

12 -1 1
1 2 3 2 3
A =3 1 2=12-(-0)* F+¢0- D2 T+1-(*3 =0
o2 12 (-1t 12‘()() S N
3 121 3 2 5 2 5 3
A, =5 3 2[=3-(-1t. +12. (-t +1.(-)¥3 J=0-12.8+12=-84
L3 2 3 2 1 2 1 3
3 -1z 3 2 5 3 5
Axg=5 1 3 =3-(—1)1+1-3 2‘+(—1)-(—1)1+21 3+12-(—1)1+31 j=3-1+12+12-4=60Torna
1 1 3
A
A 12
AXZ 84
X2:—:__:_
A 12
AX
A 12

oteeT: (0;-7;5)

Pewwnm cuctemy metogom laycca, Ans 3TOro COCTaBMM PaCLUMPEHHYD MaTpuuy CUCTEMbI U
ynpoCcTMM ee NpuBeaeHNeM K TPeyroribHOMY BUZY.

3 -1 112 1 1 23 1 1 293 11
5 1 2|3 |~|3 -1 112|~|0 -4 -53|~|0 1
1 1 23 5 1 23 0 -4 -83 0 0 —-3-15

Takmm o6pa30M, cucrtema paBHoOCUIlbHa cUucteme



X1 +Xo +2X3 =3

Xy + Xy ==
274787
—3X3=—15

Haxooum X3 =5

X =12-7-5=0
OTBeT: X1 =0, Xo =7, X3 =5
MNpw pelueHnn sBcemn MetToaamu 04HOM U TOM e CUCTEeMbI, Mbl MONY4YUM OOMH OTBET.

3apgaHue 2.BuinonHntb B TeTpaam (No BapuaHTam).

Tect no teme: «MaTtpuubl. Onpegenutenn. CucteMbl NIMHEWHbIX anredpanyecknx
ypaBHEHUNY.

BapuaHT 1.
3apaHua ypoBHSA A:

1. Bbibepute eAMHUYHYIO MaTpULy U3 YUCha NPeaNoXeHHbIX:
1 1 1 1 0 0
1) (1 1 1); 2) (O 1 0); 3)
1 1 1 0 0 1

0 0 1 0 1 0
(0 1 0);4) (1 0 1).
1 0 0 0 1 0

2. Ykaxute matpuuy 4°, ecnu matpuua A=(_2

3 1 2
2) (1 0 ); 4) (1
2 -1 3

3. BbiGepuTte BekTOp — cTONGEL, M3 YMCHa NPeANoXeHHbIX MaTpuUL

(1 o 0 1); 3) ((1] 2);

a)(h).
2)(1 1); o)



4. Hanpnte cymmy matpuu 24 + 5B, eCnn A = (

9 %)

205 %)

5. Hangute cymmy matpuy A° + B, ecnn A = (1

3 0
1)(3 1);
-1 -1

2) (g ? :1);

6. Hangute A*, ecnn A = (

1) (; i)

2) (; 2)

7. Hanaute nponsBeaeHne maTpuy A-B, ecnn 4 = (

1) npousseneHve A- B He onpeaeneHo;

2 (5 % 3):

-1 2
3 1

)

4 1

0 1 3

2 -1

3.5) g_(2 3)

1 -2

N 1)

4) (g _81)

)B=(5 o 24

33 5 1)
-1 -1
4)(3 1).
3 0
3 (3 ])
4) (‘62 ;)
2 4 0 1 0
L19e(2
3 (2 2
5 (5 2

11 -1 0 1 0
8. Hamgute npousBegeHme wmatpuy 2A-B, ecnu A=(2 0 0),B=(—1 0 0)

-6 0 -2
1) ( 0 4 0 );
—10 —4 -4

-3 0 -1
2) ( o 2 0 );
-5 -2 -2

0 1 -2 2 11

3) npousBeneHmne 2A - B He onpeaeneHo;

-6 0 -—10
oo + -4}

-2 0 -4



9. Kak namenurtcs onpeagenutTenb Npu TPaHCNOHUPOBaAHUU ManVILI,bI?
1) onpepgenuntesib He NSAMEHUTCA, 3) 3Ha4YeHune onpenenntena yaBouTCA,

2) 3HaK onpegenutend noMeHdAeTcA Ha 4) onpepennTerb nNpuMeT 3Ha4veHue,

NMPOTUBOMOSOXHbIN; 1 9 obpaTHOe UCXOAHOMY.

10. Bbluucnure onpeaenutens 2-ro nopﬂp.lf’a 1

1) -7; 3) 1,
2) -5; 3 -2 4 4) 5.
1 5 0
11. Bbluucnute onpegenurtens 3-ro nopsaaka ;
1) 98; 3) 90;
2) -30; 4) 104.

12. BblibepuTe HEBbLIPOXAEHHYIO MaTpULy M3 Yncra NpearnoXeHHbIX

(5 ) y (5 7
2 (5 %) 9 (G 1)
13. Hangute MMHOP M, COOTBETCTBYHOLLErO 3fIeMeHTa onpenenéTe_T+
1) -2; 3) -5;
2) 13; 4) 5.

14. Hangute anreGpanyeckoe AOONOSfIHEHUE A;; COOTBETCTBYHOLLUEro 3fieMeHTa MaTpuubl

-4 2 1
(0 3 =)
7 1 -1

1) -18; 3) 18;

2) -19; 4) 19.
x 2 x

15. HanpguTe 3Ha4yeHume x, pelMB ypaBHeHne 3 1 -1 =0
2 2 1

1)%;
10
3)?,

2) O;



4) -Z,

3

3apgaHus ypoBHsA B:

10 1
1. Hamgute maTtpuuy, o6paTHYO AaHHOM (2 2 3)

3 0 4 X, +2x, +x; =4,
2. PewumTe cuctemMy fiMHeMHbIX anrebpanyeckux ypaBHeHUN 3x, —5x, +3x; =1,
2x, +1x, —x, =8.

-1 2 0 1
3. Bbiuucnurte onpegenutenb 4-ro nopsigka 2 0 1 -2
1 -4 0
-3 2 2 1
Tect no teme: «MaTpuubl. Onpegenutenu. CUCTeMbl IMHEUHbIX anredbpanyecknx
YPaBHEHUN».
BapuaHr 2.

3apaHua ypoBHSA A:

1. BblGepuTe TpeyronbHy MaTpULy U3 YMcna npeanoXeHHbIX:

1 1 1
1) (0 1);
0 0 1

1 1 1
2) (0 1 0) ;
1 1 1

1 0
2. Ykaxunte matpuuy 4A°, ecnu matpmua A4 = ( 2 3)

-1 4
1 0
1)(2 3);
~1 4

==

1 2 -1y -1 2 1
2)(0 3 4)’ 4)(4 3 0)'
3. BbiGepuTe BEKTOpP — CTPOKY U3 Ynucna npeasioxXeHHbIX MaTpuy,
0
1) (1);
2) (] 4); 3) (0 1)



4. HanguTte pa3HocTb maTpuu 3A— 2B, ecnn 4 = (_21 i),B = (g __fo)

6 27y, 2 =1y,
1)(—7 32)’ 3)(—3 14)’
6 9y, 56 3
2)(1 2)’ 4)(1_ —8)
-1 2 2 -1 1 1
5. Hangurte cymmy matpuy A* + B, ecnn 4 = ( 0 3 1),3 = ( 2 3 —2)
1 1 0 0 0 1
-2 3 3 -2 2 1
1) (2 6 —1); 3) (3 6 1);
1 1 1 3 -1 1
-2 1 2
2 (742) 2
2 1 1 4h) 11 6 1)
2 -1 1

0 -1 3
6. Hangute B>, ecnu B = ( 1 2 1)

-2 0 0
0 1 9 -2 2 1
1) (1 4 1); 3) ( 3 6 1);
4 00 3 -1 1
-7 -2 -1 -2 4 2
2)(0 3 5); 4) (1 6 1)
0 2 -5 2 -1 1
" (3 1 -2 1 -1
7. Hangute npousBeaeHne matpuy A - B, ecnud = (_1 0o 1 ) B = (4 3 )
1)( 2 1 _3) . 4) npousseneHue A-BHe
15 4 -5/°
onpeaenexo;
3 -1 -2
2) (4 0 1 )

2 15
3) ( 1 4 );
-3 b

4 0o 2 -2 1 -1 0
8. Hamaute npomnsBegeHmne maTpuy , B,ecnmAa={4 o0 o0 |.B=({2 1 1
6 —2 2



1) npousBeaeHve

NS

3 2 6
B He
3) (4 —4 0 );
onpeaeneHo; 0 -8 —6

3 1 3 3 2 0
2) (2 -2 0 ); 4) (1 -2 —4).
0 —4 -3 3 0 -3

9. Kak namenurtcs onpegennTtenb Npu nepectaHOBKe ABYX ero napannesribHbIX pﬂ,D,OB?

1) onpegenuTenb HE U3BMEHUTCS; 3) 3Ha4YeHune onpenennTens yaBouTcs;
2) 3HaK onpegenuTens NOMeHsIeTcs Ha 4) onpepgenutenb MNpUMET 3HaYeHwue,
NPOTUBOMNOSIOXHBIN; obpaTHoe ucxogHomy.
10. Bbluucnute onpepenutenb 2-ro nopsigka 2 _;
1) -17; 3) 3;
2) 13; 4) -13.
-1 3 5
11. Bbluucnute onpepgenutens 3-ro nopsigka 4 2 -2
1 40
1) 92; ) 56;
2) 72; 4) 54.

12. BbiGepuTe BbIpOXAEHHYIO MaTpULy U3 YACNa NPeasioXeHHbIX.

D (1 o)
2 (Tg &)
)G )
9 (% 3)
-1 4
13. Hangute MMHOP M7; COOTBETCTBYIOLLErO 3fIeMeHTa onpegenutens |3 -2
1) -10;
2) 3;
3) 4;
4y -4.

14. Hangute anreGpanyeckoe gonosiHeHue Aj, COOTBETCTBYHLLEro 3fieMeHTa MaTpuubl

8§ 1 -1
(2 0 o6 )
-5 3 2



1) 50;
2) 9;

3) -50;
4) -9.

15. HanguTe 3Ha4yeHue X, peluMB ypaBHeHUe

1) 6;
2)9;
3) 18;
4) -18.
3apaHua ypoBeHb B:
2 2 3
1. Hanaute maTpuuy, o6paTHyO AaHHON (0 4 1)
e X, +5x, +x; =3,
2. PewmTte cuctemy NMHENHbIX anrebpanyeckux ypaBHeHUN 2x, —3x, +3x, =8,
2x; +4x, —x, =0.

-1 3
2 1

3. Bbiuucnurte onpegenutenb 4-ro nopsigka

|
N P O

-2 1



CamocTosiTenbHas paborta Ne7

Tema: «PelleHne cucteMm nNMHENHbIX ypaBHEHWI METOAAMWN NIMHENHON anrebpbl»

Lenu: cchopmmpoBaTb yMeHWE NPUMEHATb HaxoXaeHwe obpaTHOM MaTpuubl NpU pelleHun
npuKnagHbIX 3agay.

3apgaHue 1. MpoBepuTb COBMECTHOCTb CUCTEMbI YPaBHEHUA U B Criy4ae COBMECTHOCTM pPeLUnTb
ee: 1) no dopmynam Kpamepa, 2) metogom [aycca, 3)c nomouwlbo obpaTtHoM maTpuubl (No

BapuaHTam)

2%, —3X, + X, =2 2.

1. [x+5x -4x, =-5 x+2y+z=4
X {3x5y+32=1

2x+7y—z=28

x—2y+z=0 2x+3y+z=1

3. {2?54-2}’—23 4, {3x—y+221
4x —y+z=5 x+4y—z=72
2X—y+2=2 X—2y+2=56

5. {3X+2y+2z=-2 6. 12Xx+2y-3z=0
X-2y+z=1 2X+y+22=2
x+2y+3z=1 3x+2y+2z=3

7. {2x—y+226 8. {Zx—y—i—zl
xX+y+5z=-1 4x +3y+3z=5
x+2y+z=-1 x+z=

9. {325— —z=-—1 {Zyz—l
2x +2y+3z=5 3x —
3x+2y—z=1 x+2y—3z=0
{x+y+222 {3x+2y 4z =1
2x + 2y +5z=3 2x—y=1
2x — 2y —3z=3 2x — 2y +z=10
{x+y+22—1 {x+3yz—3
2x —y—z=2 2x —y—2z=6
2x—4y+3z=1 2x—y+z=2

15{x—2y+4z3 {3x+2y+22—2
3x —y+5z=2 x—2y+z=1
2x+3y+z=-3 x+2y+z=-1
{x2y+3z—1 18{3x+4y+22—1
3x—y—z=-—7 2x +3y —2z=0
5x —2y —2z =13 Xx+4y =25
{3x+2y+z—3 {2x+z—1
X+y—z=-2 2x+y+z=4




2143x+ 2y + 2z =4

{2xy+z=3
xX—y+4z=-2

22.42x + 3y —z = —1

{3xk2y3z::1
x+3y—2z=-2

2x+3y+z=1

{3x+2y+z=5
2x +y+3z=11

24.
x+y+2z=-1
Fx—y+22—4
dx+y+4z = -2

3x1 +2x2 +2X3 =—2

X+2y+z=3
26. {X+y—-2z=-3
2x-3y—-2=0

X +5y+z=-7
2x —y—z=0

28.
2x +4y — 3z =2
{x+y+22=0
3x —2y+z=-5

3x —3y+2z=-4
2x+y—3z=-1
x —2y+5z=1

{
’|

|

x+2y+3z=1
S5x+8y—z=7
2x —3y+2z=9

30.

2x —y—z=2

3x+4y+z=1
31{
X+2y+2z=-4

2x+y—z=-7

x—2y+2z=-1
{x5y+22=2

|

x+2y—3z=1
2x — 3y —z=—7
4dx+y—2z=10

A5x+y+2z=3

3x—y+z=12
34{
x+y+2z=3

33.
3% +2X,+ %X, =5 2%, —4x, +3%; =1
2% —X, +X; =6 36, 1 X1~ 2X, +4%; =3
g5 | X% =-3 | 3%, —X, +5%, =2

A3x+ 2y +2z=-1

x+y—3z=0
37{
X —y+5hz=-2

(x+y—z=-2;
4x—-3y+z=1

A

3g. L 2x+y=>5.
X—2y+4z=0 X+3y—-z=4
39.43x—-2y+52=5 40.{—Xx+2y+32=12
2X—4y+5z2=-3 2X+y—-z=1




CamocTosaTenbHasa pa6orta Ne 8

Tema: «KoMnnekcHble YiMcna n encTema Hag HAMK
Lenu: 3akpenuntb BbINOMHEHME apuUPMeTUYEeCKUX OENCTBUN Had Yucnamun. 3akpenuTb HaBbIKK
BbINOMHEHUS OENCTBUN HAZ KOMMMEKCHbIMU Ynucnammn B anrebpanyeckon, TPUroHOMETPUYECKON U
nokasartesibHoOM hopme 3anucu.
3apaHue 1 . CaenaTtb KOHCMNEKT MO TEME.

Kpatkasi Teopusi. KomrnnekcHoe 4ucrio — 9TO BblpaxeHue Buaa Z=X+I1y, roe X, y —

BellecTBeHHble uncna, a i=+/—1 — mHumas eduHuya. NepBoe M3 BELIEeCTBEHHbIX Yucen, X,
Ha3blBaeTCs esewecmeeHHoU (OelicmeumersibHOU) Yacmblo KOMMIIEKCHOrO vmucna (Mcnonb3yeTtcs

obosHadyeHne X =Rez); sTopoe, Yy, - MHumol yacmeto (Y =1MZ). BeipaxeHve (1) HasbiBaloT
anzebpauyeckoli ghpopmMol 3arucu KOMIIeKCHo20 Yucrna.
Uucrom, compskeHHbiM K Z=X+1y, HasbiBaloT unucrno Buaa Z=X—Iy. Wcnonbays

dopMyny pasHOCTM KBagpaToB, Morlyyaem, 4Yto ZZ =x° + y2. MOXHO [oKasaTb, YTO KOPHAMU

KBagpaTHOro ypaBHEHUA C oTpuuaTtesibHbIM OUCKPUMUHAHTOM ABJAIOTCA ABa CONPAXEHHbIX
KOMMMEeKCHbIX Yncna.

NMPUMEP 1. 1.1.PewnTb ypaBHeHue x> —6x+18=0.

Pelwenne. [IMCKPUMUHAHT AaHHOrO ypaBHeHus: D =(—6)> —4-1.18 =36 —72=-36 MeHbLUe HyMsi, HO
Tenepb Mbl MOXXeM BOCMOSb30BaTbCst MHUMOW eANHULEN:

 6+4-36 6+/36-J-1 6+6i

2 2 2 2

,T.e. x,=3+3i; Xx,=3-3i.

CnpaBegnvBbl crnegywowme npasusia apugpmemudeckux oelicmeul Had KOMIIIEKCHbIMU
qucnamuzy =X; +iyp n 2, =X, +1Y5:
1.2, 322 =(X +iy) £ (X +1Y,) =(X £ X,) +i(Y; £ Y,) (ocyliecTBnsieTcss CrnoxeHue
UNN BblYMTaHNE anrebpanyecknx ABYy4NEHOB U NpuBeaeHNEe NOAOOHbIX);
1.3.21 - Zp = (X + 1Y) - (X +1Y5) = (X Xo — Y1 Yo) +1(X Yo + X5 ¥4) (ocywecTBnsieTcs
nepeMHOXeHne anrebpanyeckux OBYYNEHOB M npuBefeHWe NoJobHbIX C y4eTOM TOro, 4To
i2=-1);

1.4.ﬂ _ zlé _ (Xg +1y) (X, —1y5) _ (X Xp + Y1Y2) +1(Xo Y1 — X1Y5)
Zy 27, (X +iyp)(Xp —iy,) X5 + Y3

BO3MOXHa TOJbKO B cryyae, korga Zo # 0+10=0).

(aTa onepaums

MPUMEP 2. Bbluncnntbz = N yKasaTb BELUeCTBEHHYI0 W MHUMYIO YacTW MOMy4YeHHOro

3+4i
KOMMIEKCHOro ymcna.

PeweHue. [lenctByst B COOTBETCTBUM C NpaBunamMm rnonyyaem:



2-7i (2-7i)(3-4i) 6-8i—-21i+28° 6-29i-28 -22-29i 22 29.

= o= : = : = = = I
3+4i (3+4|)(3—4|) 9-16i2 9+16 25 25 25
22 29
nostomy Rez=——, Imz=——.
25 25

TpueoHoMempuyeckasi gpopmMa KOMMIEKCHO20 Yucna. KaxaoMy KOMMANEeKCHOMY YMCIy MOXHO
MOCTaBUTb B COOTBETCTBME TOYKY M(X;y) Ha AekapToBOW MMOCKOCTM (Mpu 3ToM Ha ocu OX
pacnonarailoTca BellecTBeHHble uncna Z = X+10=X, a Ha ocn OY — 4YNCTO MHUMbIE YMCna

z=0+1y=1y).
Modyrnem komniekcHo2o ducna Hazosem AnuHy otpeska |OM | (unu paccTosiHue oT Havana

KoopauHaTt o Toukn M), T.e. |Z]= W/X2 + y2 . AprymeHTOM KOoMMnekcHoro uucna (@ =Argz)

Hasosem yron, kotopbii Bektop OM o6pasyet ¢ nonoxuTensHbiM HanpasneHuem ocu OX.
[MaBHOe 3HayeHWe aprymMeHTa, KOTOpOe, Kak MpaBuiio, WCMONb3yeTcs MNPy OCYLLECTBEHUM
OENCTBMN C KOMMMEKCHbIMU uncnamm, yaosnetsopser ycrnosmo 0<@<27. Mpu atom

BbipaxeHne Buaa Z = z|(COS@ +isin @)
Ha3blBaETCA MpU2oHOMempuYecKoli gpopMoli 3anucu KOMIIEKCHO20 YUcha.

Mpeobpasyem

Z=X+iy =X +y?

Ji ey

W1, NoNy4aeMm, YTo apryMeHT Z MOXHO HaWTW, PeLUMB CUCTEMY

X
COSQY = ——————= CcoS :i
/X2+y2 . ® Iz
ino=—2J% ino=_
qu)_m S|n(p_|z|

MPUMEP 3. 3anucatb KOMMMEKCHOe YnCro B TpUroHomeTpudeckoin opme Z =1-— i\/é ykasarb

MoayJrib 1 apryMmeHT KOMMieKCHOro 4Ymcra.

Pewenmne. Mo onpeaenetmio |Z|=+/1% +(—/3)> =\/4=2. Ona onpeaenens aprymenTa

1
COSp =— .
BOCMNOJIb3yeMcs doopmyion: \2@ . Mony4aem, 4yTO p=argz= ? .
sing =

2



TperHomeTpmquKaﬂ d)opma 3alaHHOro KOMIMJEeKCHOro 4ynucna nveert BUAO.

( S5r 57[)
=2| COS— +isin—
3 3

BossedeHue 6 cmerneHb U u3eriedyeHue KopHel. Ecnu KOMMMNekcHoe 4ucno 3agaHo
TpUroHomeTpuyeckon dopmon Z=z|(CoSep +iSing), To cnpaseanuea dopmyna Myaspa

"= z|" (cosng +isinng). (1.4)

[ns n3sneyvyeHns KOpHs N-1 cTeneHun (N — uenoe 4mcro, 6onbliee 1) 3 KOMNIEKCHOro Yncna,
3aaHHOro B TPMroHOMeTpudeckon opme, npumeHsieTcs opmMyna, gatowasi N 3Ha4eHU 3Toro
KOPHSI:

ﬁ—f(cos isin LZK”], k=0,1,...,n-1.(1.5)

n

MNPUMEP 4. Boiuncrnts: a) (—1+1)2; b) 3/-1.

PeweHue. B 3agaHuu a), 4tobbl Bocnonb3osaTbes hopmynon Myaspa, Heobxoanmo npeactasuTb

KOMNAEKCHOEe UMCTIO B  TpUroHOMeTpudeckol copme. Wmeem: | z|=+/(=1)% +1% =/2:

cosp=-1/\V2n sinp=1/2, Te. @ =374 (tak kak COOTBETCTByIOLIAA TOYKA NEXWT BO
: 37z .. 3
BTOpOW 4YeTBeEPTN). CnepoBaTenbHo, —1+1= \/5(005% +1SIn Tﬂj n

(—1+i)B = \/213(C083.::37T+isin#j_ YuutblBasi, 4TO 39%:107[—% M WCMonb3ys

CBOWCTBA TPUrOHOMETPUYECKNX PYHKLMIA, NOfyYaeM:

iys 7Y visin(-~
(-1+i) —64\/5(005( 4)+|S|n( 4)) 64\/5(\/_ f) 64 — 64i .

B 3agaHum b) TpuroHomeTpuuyeckasa dopma  3adaHHOro  uYucna  MMmeeT  BuA
—1=cosxz +isinz (|z|=1), noatomy B cuny (1.5)

3 wr+2kr . . m+2kx w+2kr . . 7w+ 2Kz
7, =31| cos=———= +isin ———— =Cos—— == +isin=————, k=0.1,2.

BbinucebiBaem TP NCKOMbIX KOPHA:

r .. x 1 .43
29 =C0S +isin =241~

T+2r . . w+21m ..
Z; =CO0S +ISInT=COS7Z+ISIn7Z'=—l;



T+4r . . m+d4r 1 .3
Z, =COS———+ISN———=——1—

3 2 2

3apgaHue 2. BbiNONHUTL OENCTBUSA

MpaBuna OGpasupbl 3apaHusn
1. Cnoxetne Hatu cymmy <1772, pasHocTs | Hantn  cymmy SRy
(a, +bi) + (a, +b,i)= =17 71, npousBedeHWe -1 U | pasHOCTb 27,
=a ta,+(b +b)i =1 npousseseHve 55m
yacTHoe  ~1 ABYX  KOMMIEKCHbIX Z,
2. Bbrauranme Hucen 4acTHOe ! KOMMMEKCHbIX
(a, +b,i) —(a, + bi) = [aHbl KomnnekcHble Yvcna z;= -2 + | MCcen
=a, —a,+(b, - b)i 5in zo = 3 - 4i. Hantn: a)z1+z»; 6)zo- s a4y
- ; Z1; B)Z175; 1) Z1/7>. b
)2 =77
3. YMHOXeHue 1) cymma: )
N I, =L
(a +bi)-(a, +byi) = (—1+6i)+ (2 + 5i) 1o
= aa, b, +(ab, + ab)i 1424+ (6+5)i =1+11i 2= T
o, =3
2) pa3HOCTb: !
4. [enexve )P 35 P
2+ 5 1+ 6i
a +bi aa +hp. e ;} : S
= —+ ' PS5 ' i I, ==3i
a+bi  a+h 2T rO=0=3 o
; E]E:_“':E’LF- 3)npounsBeneHue: 4)
.f'.l': e Ib.": -

- (=14 6i)(2+5) = 5 =2 +4f3i
=—1.2-56+(-1-5+26)i= 5)%: = ¥2 i
==2-30+(-5+12p=-32+7i
4) yacTHoe:
2+5i _(-1):2+6-5 (-)-5-2:6
—1+6i (-1 +6° (-1 +6°

28 17
= - —
7 37

CamocTosaTenbHasa pa6ota Ne 9
Tema: «OCHOBbI TEOPUN BEPOATHOCTEN N MAaTEMATUYECKON CTATUCTUKN»
Lenu: ®opmupoBaHmne y cTyaeHTOB 6a30BbIX MareMaTMyeckux 3HaHuW AN pelueHust 3agjad B

npodeccroHanbHoM OeATenbHOCTM, YMEHMEe MPUMEHSTb MaTeMaTU4YecKMin annapat Teopuu
BEPOSITHOCTEN MNpuY peLleHnn 3agau.


http://www.pm298.ru/reshenie/fg654.php
http://www.pm298.ru/reshenie/fg654.php
http://www.pm298.ru/reshenie/fg654.php

3apaHue 1 CocTtaBbTe ONOPHbIN KOHCNEKT NO TEME, «Pa3BEPHYTO» OTBETMB HA BOMPOCHI
[anTte onpegeneHne NOHATUIO UCMbITAHNE?

Copmynupynte knaccuyeckoe onpegerieHme BeposATHOCTU?
Uemy paBHa BEpPOATHOCTb AOCTOBEPHOIO COObITUA?

UemMy paBHa BEpPOATHOCTb HEBO3MOXHOMO COObLITUA?

Uemy paBHa nonHas rpynna cobbITun?

Kakoe cobbiTne HasbiBaeTCs CROXHbIM?

Kakne cobbiTna HasbiBaoTCA HE3aBUCUMbIMN?

CnyyarnHas BenuynHa — 1o ?

© © N o g s~ w D P

3anuwunTe 3aKoH pacnpeaeneHns cny4anHon BefMYMHbI.

o
o

Yrto Takoe ONCKpeTHaA U HernpepbiBHAA cnyqa|7|Hb|e BESNINYMHDBI?

=
=

B 4yem cmbicn 3akoHa pacnpeaeneHns cryydaiHom BenMYmHbI.

=
N

UTto Takoe BUHOMManbHoOe pacnpegeneHme?

=
w

Kak Haxoadat matemaTudeckoe oxuagaHue AUCKPETHOM CriyYarHOW BENUYNHbLI?
UTo Takoe OTKNOHEHUe cnyyYyanHon BENUYMHbI?
Kak MOXXHO HanTu cpegHee KBagpaTU4HOE OTKMOHEHUE CyYyanHOW BENNYMHBI?

o
o &

CamocTtosaTenbHana pab6ota Ne 10

Llenu: MNpoBepka ccoOpMUPOBAHHOCTN Yy CTYAEHTOB 6a30BbIX MaTeEMaTUYECKMUX 3HAHWUNA.
3apaHue. [ogroToBUTLCS K 3K3aMeHY.

1. TeopeTnyeckue Bonpochbl A NOAroTOBKU K 3K3aMeHY

1. OnpepeneHve npegena GyHKUMM B Touke U B OeckoHeyHoCTU. OCHOBHblE TeopeMbl O
npegenax.

[MepBbI 1 BTOPOW 3amMevaTesibHble npeaens!.

MpoussogHas yHKumn. OuddepeHuman dyHkumun. lNpasuna andpdepeHummpoBaHus.
Tabnuua nponssoaHbIX. NMponssogHas CNOXHOM OYHKLUUN.

NMepBoobpasHasn. HeonpeaeneHHbIN MHTErpan n ero CBOMUCTBA.

Tabnuvua HeonpeaeneHHbIX UHTerpasnos.

MeToabl WUHTErpUpOBaHMSA: MeTO[ HENOCPeACTBEHHOrO WHTErpupoBaHUs, MeToq 3aMeHbl
nepemMeHHON, MeTo UHTErpUpoOBaHUS NO YacTsaM.

8. OnpepneneHHbIN HTErpan n ero CBOMUCTBA.

9. BblumcneHue onpegeneHHoro nHterpana no gopmyne HetotoHa-Jlenbuumua.
10.OnpepeneHuve npegena oyHKuun. 3amevaTernbHble npeaensoi.

11.TlpnmMmeHeHne Npon3BOAHOM B 3aa4ax Ha HaxXoXaeHne aKCTpeMyma
12.cnonb3oBaHue Npon3Bo4HOW Npu nccrnenoBaHnn OyHKLMN

13..0Onpegenutenun matpuy,. MaTtprua MMHOPOB.

14.Buabl maTtpuu. ObpatHasa maTtpuua.

15.CIAY. Metog lMaycca.

16.CJAY. Metoa Kpamepa.

17.KomnnekcHoe 41crio 1 ero hopmel

No MDD



18.

KoMmnniekcHble Yyncna n 4encTema Hag HUMK.

2. BbinonHnTb 3agaHuA

1.

7.

8.
9.

a)

10.

11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

. Beluncnnte npegensi: a) lim

. Beluncnuts npegen lim
x—0
. Bbluncnutb npegen lim

. Beluncnutb npegen Iim8
X—>

. sin3x
Bbiuncnuts npegen limy g ——.
X

5x* —x* +1 . x¥+2x . X' -4
———, 6) Im —; ; B) lim — .
x>0 2X" 4+ X X0 X°—4 x>0 X 42X

x2—16

. Bblunenuts npegen limy_,, ——.

x—4
sin 5x
3x

3x? +X

x>0 x2 —2x
x? —10x+16
x-8

Wceneposatb oyHKumMo f(x) = 5_X6 Ha HenpepbIBHOCTb B TOYKEe X, =6.
X_

Wceneposath dpyHkumio f(X) =3x* —x° 1 nocTponTb ee rpaduk.
Bbluncnute 3HavyeHne nponssoaHON criefyromx YHKUUN B ToUKe X, =4:
f(x)=8x*—Inx; 6) f(x)=x>+5x.
Hantn npounsBoaHyo yHKLUK Y = (x4 —5x* + x)7 .
- 11x -8
HanTtu nponsBoaHyo yHKUUK Y = .
2X+4
HaiTi nponsBoaHyto dyHKuMM y =28,
HanTtn npoussoaHyto dyHkumm y =In (8x4 —3x% + 2).
. . 4-x>+ x> -2x
Hantn HeonpeaeneHHbIn nHTerpan .[ dx .
X

< o o 3
HanTn HeonpeaeneHHbI MHTerpan MeToaom 3aMeHbl NepeMeHHON Ixz -e* dx.

o o o 4
HanTtu HeonpeaeneHHbIn MHTerpan MeTo4oM 3amMeHbl NepPeMEHHOMN I(6x+11) dx.
Hantn HeonpeaeneHHbIn MHTEerpan MeToAoM 3aMeHbl NEPEMEHHOM Icos(6x—1)dx.

HanTtu HeonpeaeneHHbIN MHTerpan MeTogoM 3aMeHbl NepPeEMEHHOMN Isin ®x-cosxdx.

3
Bbluncnnte onpeneneHHbin nHtTerparn '[(5x+1)dx.
0

1
Bbluncnnte onpegerneHHbin nHterpan j(x—5)xdx.
0
y ©2x% + x*
Bbluncnute onpegeneHHbIn uHTerpan _[—de.
X
0



22.

23.

24.
25.
26.
27.

28.

29.
30.

31.
32.
33.
34.

35.

36.

37.

CKOpPOCTb [BWKEHUSI TOYKU WM3MEHSIeTCs Mo 3akoHy Vv =>5t°+4t+2 (m/c). Hantu nytb s,
NPOVMAEHHbIV TOYKOM 3a 4 C OT Havyana ABWKEHUS.
Bbluncnute obbeM Tena, NonyyeHHOro OT BpalleHWUs purypbl, OrpaHUY4eHHON JNUHUSIMU

y=x?,y=0, x=1, x=3, BOkpyr ocu OX.
BbluMcnnTb NoLwaab durypbl, OrpaHUYEHHON MMHMAaMM Y =X, y=0, x=1, x=2.
Pewntb anddepeHumnansHoe ypasHeHme y" -9y’ +20y =0.
PewuTb ypaBHeHE A? = 42X

Bbluvcnute C; - P,

32!
Bbluncnute —
33

Bbluvcnute Ay

Teno ABMXETCA NPSMOMMHENHO CO CKOpoCThbio V = 0,1t° M/c. BblumcnnTb NyTb, NPOAAEHHbINA
Tenom 3a 10 cek.

PewwuTb ypaBHeHne AZ = 20x

Pewntb anddepeHumansHoe ypaBHeHme y' =11x.

BbluncnuTe nnowaas urypbl, orpaHUYeHHOM NNHUAMK Yy=2X2; Xx=1 1 x=2

CKOPOCTb [OBWXEHUSI TOYKU U3MEHSIETCA MO 3akoHy o =3t>+2t+1 m/c. Hangute nyTs,

nponaeHHbIn Toukon 3a 10 ¢ OT Havyana ABMXKEeHUs

B ogHon kop3nHe Haxoadatca 5 6enbix n 10 YepHbIX wapos, B gpyron — 4 6enbix n 11
YepHbIX. 3 Kaxaon KOp3uHbI BbIHYM No wapy. Hantu BeposiTHOCTb Toro, 4To oba wapa
OKaXyTCS YEPHBIMM.

B notepee 1000 6unetoB. PasbirpbiBaeTcs oauvH Bbivrpbil B 200 pybnen mn gecsatb
Bbivrpbiwen no 100 pybnen. Mycte X — BENUYMHA BO3MOXHOIO BbiMrpbilla 451 YeroBekKa,
nmetoLlero ogmH 6unet. CoctaBuTb 3aKOH pacnpeneneHns aTon criydaHon BENUYUHbI X.

CnyyarHaga BenuunHa X 3agaHa 3akoHOM pacnpeneneHuns:
4 6 7

0,4 0,5 0,1

Hantn matemaTtnyeckoe oxunagaHue, oucnepcuio, cpegHee KBagpaTtuyHoe OTKIOHEHNE 3TOW
cny4vyanHoun BenmyuHbl X.



KpuTepumn oueHkn BHeayaAUTOPHOM (CaMOCTOSITENbHOWN) paboThbl

MpoueHT
pesynbTaTu
BHOCTU

Bann
(oueHka)

Kputepum oueHnBaHus

90-100%

5

— rnybokoe uM3yyeHne YyyebHOro MaTepuana, nuTepaTypbl MU
HOpPMaTMBHbIX aKTOB MO BOMPOCY;

— NpaBUnbHOCTb (POPMYIMPOBOK, TOYHOCTb OMNpeaeneHus MOHATUI;

— nocnegoBaTeNbHOCTb U3MNOXEHNs MaTepuana;

— 060CHOBaHHOCTb U apryMEHTUPOBAHHOCTb BbIBOAOB;

— NpaBUMbHOCTb OTBETOB Ha AOMNOSHUTENbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINOSHEHNS 3aaHus.

70-89%

— NOJTHOTa U NPaBUINIbHOCTb U3NOXEHNA MaTepuana,

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

— 000CHOBAHHOCTb BbIBOJOB npmBoaAnMMbIMU NPpUMEpPaMU;

— NPaBUINIbHOCTb OTBETOB HaA OOMOJTHUTEJIbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINMOJIHEHUA 3adaHNA.

50-69%

—3HaHMe M MOHUMaHWEe OCHOBHbLIX MONOXeHU  y4eGHoro
maTtepvana;

—Hanuume oLWMBOK NpU U3NOXEeHUN MaTepuana;

—HenocneanoBaTenbHOCTb U3MOXeHUa matepuana;

—HanuMume oWwunGOoK B onpeaeneHun MOHATUA, HEeUCKaKaloLmX UX
CMBbICHT;

—HEeCBOEBPEMEHHOCTb BbINOMHEHWUS 3a4aHus.

0-49%

—HEe3HaHWe, HEBbINOMIHEHWE UMM  HenpaBWibHOE  BbINOSIHEHME
foonbLuen yacTn yyebHoro maTtepuana;

—oWwnBKM B hOpMynNnpOBKe onpeaeneHnin, nCKaxatroLume nx CMbICh;

— BecnopagovHoe 1 HeyBepeHHOE N3NoXeHne maTtepuana;

— OTCYTCTBME OTBETOB Ha JOMNOMHUTESNbHbIE BONPOCHI;

— OTCYTCTBME BbIBOAOB M HECMOCOOHOCTL X CHOPMYNIMPOBAT;

— HEBbIMOSTHEHNE 3a[aHUS.




	7. Вычислить определители
	2. Выполнить задания


