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MosicHuTenbHada 3anucka

MeTognyeckne pekomeHgauuMm no y4vyebHonm aucumnnuHe MaTemaTuyeckue MeToAbl
peweHns NpuUKNagHbIX 3aAdad npegHasHadeHbl AN BbINOIHEHUS CaMOCTOATENbHOW paboTbl
obyvarowmmmca no cneumanbHocTh 38.02.01 QkoHOMMKA M ByxranTepckui y4eT (Mo oTpacnsam).

CamocTosaTenbHasa paboTa BbINOSHAETCA NO 3a4aHU0 U NPU METOANYECKOM PYKOBOLCTBE
npenogaeatens, Ho 6e3 ero HenocpeaCTBEHHOIO y4acTus.

Llenbto camocTtoaTenbHon paboTbl sBnseTca oBnageHne oby4varowmmcs yMeHUsaMU
paboTaTb C UICTOUYHMKAMMU, apryMeHTaumm cCOGCTBEHHON TOYKN 3PEHUS.

MeTognyeckme pekomMeHgaumMm MO camocToATeNnbHOW paboTe CTyoeHTOB copepxar
mMartepuanbl Ans NOAroTOBKM K JIEKUMOHHBIM, MPaKTUYECKUM 3aHATUMAM, K dOpMaM TEKyLLero u
NPOMEXYTOYHOIO KOHTPOSSI.

MpeonoxeHHble B pekoMeHaauusx  3agaHus  MNO3BOMAT  YCNEewHO  OBfageTb
npodecCUoHanbHbIMN 3HAHUAMW, YMEHUAMM M HaBblkaMW, WU HanpaeneHbl Ha opmupoBaHue
obLWMX KOMNEeTEeHLUN:

OK 01. Bblbupatb cnocobbl peweHnsa 3agady npodeccuoHanbHOW AOeATenbHOCTU
NPUMEHNTENBHO K pa3nnUYHbIM KOHTEKCTaM.

OK 02. WNcnonb3oBaTb COBpPEMEHHbIE CpeAcTBa MNOWUCKA, aHanui3a M WHTepnpeTauuu
MHdopMaUUK, N MHAOPMALMOHHbLIE TEXHOMOIMU AN BbINOMHEHUs 3agad NpPodecCcuoHanbHOM
NesTenbHOCTH.

OcHoBHasi 3agjaya o00y4vyeHMss MaTeMaTuke Ans  cpegHero  nNpodeccuMoHanbHOro
obpasoBaHMsa 3akn4yaeTcs B 0OecnevYeHmm MPOYHOro0 W CO3HATENbHOrO  OBIAAEHUSA
oOy4aloLWmMmMmMca CUCTEMO MaTEMATUYECKNX 3HAHUW U YMEHUN, HEeOOXOoOMMbIX B MOBCELHEBHOM
XU3HU W TPyOOBOW [AEATENbHOCTM, AOCTATOYHbIX [ONS1 M3YYEeHUS] CMEXHbIX AUCUMMAMH U
npogorkeHnst obpasoBaHus, a Takke B nNpodeccuoHanbHOW aesaTenbHoCTH, Tpebyrouien
AOCTaTOYHOM BbICOKOM MaTeMaTMYeCKOW KynbTypbl, a TaK e 3akpennenue, yrnybnexHve wu
paclMpeHne 3HaHUn y4yebHOM AUCUMNMHBLI, NpuobpeTeHne CTyAeHTaMn YMEeHUN U HaBbIKOB
NCMONb30BaHUsl COBPEMEHHbLIX HAyYHO-TEXHUYECKMX CPEACTB, MPU PELUEHUN KOHKPETHbIX
NpakTU4YECKNX 3agav.

Mpn  BbINOMHEHMM  caMmocCTOoATENbHOM  paboTbl  obyyarwwMUcs  CaMOCTOATENbHO
ocyuwliecTBnsaeT cbop, n3yveHne, cuctemaTu3aumio U aHanm3 uHdopmauumn, a 3atem ogopmMmnsaeT
NMHpopMauuIo N NpeacTaBnNsAeT Ha OLEHKY nNpenogasaTens unu rpynmeoi.



Buabl camocTosiTenbHOM paboThl

Ne Bua camocTosTenbHOM paboThbl Popma KoHTpons MakcumanbH
n/n oe Kon-Bo
6annos

1. PaboTa ¢ ncTtouHukamm YCTHbIN OTBET Ha 3aHATUN 5

2. CocTtaBneHne onopHoro KoHcnekta | ONOpHbIN KOHCNEKT 5
(MOXXHO cxemy)

3. CocTaBneHune kpocceopaa lMnucbmeHHble paboTbl 5

4, PelueHne npaktnyeckux sagay lMncbmeHHble paboTbl 5

5 TectupoBaHve nNo MHaMBuAyanbHbIM | TecToBble 3agaHus 5
Tectam

6 Yyactue B Hay4yHoO- | BbicTynneHne Ha KoHdepeHuun, | 5
nccnenoBaTenbCKOM AeATENbHOCTU | KOHKYpCcax, onuMnuagax

7 NtoroBas npoesepka (B  Buae | NpomexyToyHas aTTectauus 5
AnddepeHLMpoBaHHOro 3ayeTa)

MeToaunyeckme pekomeHaauum no pabote ¢ UICTOYHUKaAMMU

PaboTa ¢ ncTouHMKamMmn OCyLLECTBNASETCH C Lenbio npnobpeteHns obyyarowmmcs HaBbIKOB
CaMOCTOATENBHOIO M3yyYeHnsa ydebHoro maTtepuana. PaboTta C UCTOYHMKaMM SABMASIETCS BaXKHOW
COCTaBMSAOLEN NPU NOATOTOBKE K 3aHATUSIM.

[na NOAroTOBKM K YCTHOMY OMpPOCY HEOBXOAMMO MpouuTaTh TEKCT UCTOYHMKA, BblIOENUTb
rmaBHOe, COCTaBUTb MnaH OTBeTa, NOBTOPUTb TEKCT HECKOMbKO pa3s. Ha y4ebHOM 3aHATUM NOJHO,
TOYHO, JOCTYMHO, NPaBUSIbHO, B3aMMOCBA3aHO U JIOMMYHO U3MNOXUTb MaTepuan, UnnocTpupysa npu
HeobXoaMMOCTM NpUMepamMn.

Pabota ¢ MCTOYHMKOM MOXET ObiTb npeanoxeHa B popMe aHHOTUPOBAHMUS. AHHOTaLMS
no3BonsieT coctaBnTb 0606LLeHHOe NpeacTaBneHne 06 NCTOYHUKe. [Jns COCTaBNeHNs aHHOTaL MM
HeobxoaMMOo OTBETUTL Ha CrieaytoLLme BOMnpochI:

1. Pamunus aBTopa, NOSTHOE HauMMeHoBaHWe paboTbl, MECTO U rog U3gaHus.
2. Bua vspaHus (ctaTbs, y4ebHuk, n np.)

3. LUenu n 3agayn nsganus.

4. CTpyKTypa u3gaHus n kpatkun ob63op cogepxaHus paboTbl.

5. OcHoBHble Npobnembl, 3aTPOHYTbIE aBTOPOM.

6. BbiBOAbBI M NpeanoxeHnsa asTopa no peLLeHnio BblaeneHHbIx npobnem.

MCTOYHMK aHHOTMpOBaHWA onpefensieT npenogaBaTterlb, OH e OueHMBaeT aHHOTauuio,
COAHHYI0 B NMUCbMEHHOU hopme.

MeToaunyeckue peKkomMeHAauumn rno BbINOSTHEHUIO TeCTOBbIX 3a4aHUN

BbinomnHeHne TecToBbIX 3af4aHuiA MO AUCUUNNMHE MPOBOAATCS C LENbH NPOBEPKU 3HAHWIA
CTyoeHToB. TecTUpoBaHME MNO3BOMSeT MyTeM Moucka npaBuIibHOTO oOTBeTa U pasbopa
AONYLLEHHbIX OLLUMBOK Ny4ylle YCBOUTL TOT NN MHOW MaTepuarn no npeamMery.

Mpw BLINONTHEHUN TECTOBbLIX 3aaHWUIA HEOOXOAUMO YYUTLIBATD:
1. TecTbl paccumTaHbl Ha camocTosiTeNnbHyt0 paboTy 6e3 Mcnonb3oBaHUS BCMOMOraTeNbHbIX
maTepuaros.



2. [Ina BbINONHEHUS TECTOBOro 3ajaHus, npexae Bcero, crieqyeT BHMMATEllbHO NpoYuTaThb
NoCTaBIIEHHbIN BOMpPOC.

3. locne o3HakoMneHusi C BOMPOCOM crneayeT MpUCTynatb K MPOYMTEHUIO npegnaraemMbix
BapuaHTOB OTBETA.

4. HeobxogMmo npounTaTtbh BCE BapuaHTbl M B KavyecTBe MNpaBWibHOrO OTBeTa BblbpaTb OAWH
nHaekc (umdposoe nmMdo GykBeHHOE 0O0O3HaYEHME).

5. Ecnu B TeCTOBOM 3afaHuUn MpaBuiibHbIX OTBETOB HECKOSIbKO, TO 3TO AOSMKHO YKa3blBaTbCs B
3agaHun.

6. bannbl HauncnawTca 3a 3agaHue, BbIMOMHEHHOE B MOMMHOM OObeMe: Tak, ecnu B 3agaHuu
npegycMOTPeHO [Ba MpaBuilbHbIX OTBETa, @ OTMEYEeH TOSIbKO OMH, BbINOSIHEHME [aHHOro
3aaHus oueHMBaeTcsa Hyrnem 6annos.

7. 3apgaHun, rae npaBunbHbIM BapnaHT OTCYTCTBYET, B TECTE HE NPeayCMOTPEHO.

8. Ha BbInomnHeHWe TecTta OTBOAMTCHA oOrpaHuMyeHHoe Bpemsi. OHO MOXeT BapbupoBaTbCA B
3aBMCUMOCTU OT YPOBHSA TECTUPYEMbIX, CNOXHOCTM M obbema Tecta. Kak npasuno, Bpems
BbINOJSTHEHNSA TECTOBOrO 3afaHunsa onpegenseTca na pacdeta 30-45 cekyHA Ha O4AWH BOMpPOC.

MeToaunyeckme pekomMmeHAaUMM No COCTaBMEHUIO ONOPHOIro KOHCNeKTa

OnopHbIN KOHCNEKT COoCTaBNAeTCA C uUenbk 0606LeHnsa, cuctematu3aumm m KpaTKoro
n3noxeHuna nHgopmaumn. CocTtaBreHne OMOPHOro KOHCMekTa cnocobctByeT 6onee ObICTpomy
3anoMmnHaHuo y4ebHoro matepuana.
CocTtaBrneHne OnopHOro KOHCMEKTa BKINOYaET cneayrolime 4enCTBUS:
N3yyeHne TekcTa yyebHoro matepmnana.
OnpegeneHuve rmaBHOrO 1 BTOPOCTEMEHHOIO B aHanNM3npyeMoM TEKCTE.
YcTaHOBEHME NOrM4eckon NocnefoBaTenbHOCTU MEXAY 3fIEMEHTaMM.
CocTaBneHune xapakTepuCcTuKM anemMeHToB y4ebHoro matepmana B KpaTkon oopme.
BbI60p ONOpHLIX CUrHaNoB ANs pacCTaHOBKM aKLEHTOB.
OdopmneHne onopHOro KOHCMNeKTa.
OnOpHBIN KOHCNEKT MOXET OblTb NPeACTaBneH B BUAE CXEMbl C UCMOSb30BAHNEM CTPESIOK
ANs OnpeferneHns CBA3M MeXay 3reMeHTaMK; CUCTEMbl FeOMETPUYECKUX Uryp; mormy4eckom
NEeCTHUUbI U T.4.

OLEeHKOM ONMOPHOro KOHCMEKTa MOXET CITY)XXWUTb Ka4eCTBO OTBETA, KaK CaMOro CTyAeHTa, TakK
N Opyrmx CTyOgeHTOB ero ucnonb3oBaBwux. lNpenogaBaTenb Takke MOXET NPOBEPUTb OMOPHbIE
KOHCMEKTbI, CAaHHble B MMCbMeHHOW dopme. [lonyckaeTcs nNpoBedeHWEe KOHKypca Ha CaMbli
NYYLWUN KOHCMNEKT MO CreaylowWnM KpUTEPUSIM: KPaTKOCTb (QOPMbl; NOTMMYHOCTb U3MOXEHUS;
HarnNsQHOCTb BbINONTHEHUS; YHUBEPCANbHOCTb COAEPXKaHUS.

ogahkwbhE

MeToauyeckmne pekomeHgaumMm nNo COCTaBreHUIO KpoccBopaa.
KpoccBopabl cocTaBnsieTcsl € Lenblo oTobpaxeHuss nHopmaumm B rpacdmyeckom Buae

AN pasBUTUSa IpyanuuKn, pacluMpeHns CnoBapHOro 3anaca, TPEHUPOBKU NaMATh, BHUMaHus. [Npu
COCTaBfEHNM KPOCCBOPAOB HeobXxoouMO nNpuaepXuMBaTbCA  MPUHUMNOB  HArnmsgHoOCTU U
AOCTYMHOCTMW.

1. Kpocceopg gosmkeH cocTodATb n3 7- 20 crnoB no 3agaHHoOW TeMe.

2. Kpocceopa gomkeH bbiTb "Knaccuyeckun"

3. OdopmneH Ha nucTe bopmaTa A4, BMECTE C BONpPOcCamu

4. K kpoccBopay OOMKHbI OblTb OTBETHI HA Apyrom nucte popmarta A4
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5. Ha nucte ¢ KpoccBopaoM M UCTE C OTBETaMM OOSMKHbI OblTb YKa3aHbl TEMa KpOCCBOpAa,
Ne rpynnbl n aBTop paboTbl.

6. He ponyckaeTtcsa Hanuuue "nnawek" (He3anosIHEHHbIX KNETOK) B CETKE KpoccBopAaa.

7. He ponyckatoTcsa cnyvariHble 6YKBOCOYETAHUS U NepeceyeHus.

8. BaragaHHble cnoBa AO0MKHbI 6bITb UMEHaMN CyLLECTBUTENbHBIMW B UMEHUTENBHOM najexe
€MHCTBEHHOro y1cna.

9. [1Byx6yKBEHHbIE CrOBa AOSMKHbI MMETH ABa NepecedeHus.

10.He ponyckatotcsa abbpesnatypsbl (MO MK u T.4.), cokpaileHums (yp-a v ap.).

11.He pekomeHayeTcsa 60nbLUOE KONMYECTBO ABYXOYKBEHHbIX CIOB.

12.Bce TeKCTbl AOIMKHbI BbITb HAaNUcaHbl Ppa3bopymBo, KernaTerbHO oTneYaTaHbl.

loTOBas pa60Ta npencrasndeTcd Ha KOHTPOJ1b B NMMCbMEHHOM BUAE.

MeToaunyeckme peKkomMmeHAaLMM NO peLleHUI0 NPpakTUYeCKNX 3aaad

MpakTuyeckne 3agaym pewarwTca C  Uenblo  3aKkpenuTb M3YYeHHbI Matepuan u
cchopMmpoBaTb oOnpedefieHHble YMEeHUss W HaBblkM, BblpaboTaTb Yy CTydeHTa CnocoBHOCTb
CaMOCTOATENbHO  pelwaTb  MNOCTaBfEHHble  3adayu, JNaKOHMYHO U CTPYKTYpMpOBaHO
dopmynmMpoBaTb OTBET.

Mpwv pewennn 3agay ctygeHTam MOXXHO peKOMEHA0BaTb TaKytd OCHOBHYIO CXEMY:
1) BCNOMHUTb TEOPETMUYECKYHO YaCTb NO TEME;
2) BbIMOMNHUTL peLUeHne NpumMepoB (3agdad), cornacHo obpasuy.

O6bem 3agaHusa onpegensaeT npenogaBaTtesb.

3apaHua onAa camoCTOATENIbHOW paboThbl

CamocTtosaTenbHasa pa6ora Ne1

Tema: «[llocTpoeHune rpadpmnkoB pyHKLUIM C MOMOLLbI rEOMETPUYECKUX NpeobpasoBaHNN»

Lenu: 0606WwnTb N cMcTeMaTManpoBaTb YMEHUS N HABbIKM MOCTPOEHUS rpaddMKoB NokasaTesibHON
n niorapummuyeckon yHKLNN

3apaHue 1. N3yunute noctpoeHune rpadgukoB. OopmMuUTb NOCTpoeHne rpadmMkoB yHKLUMM B
TeTpagu.

NMpeobpa3soBaHue rpacdmkoB NnokasaTenbHOW (Bo3pacTarLwen) PyHKUnN.
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NMpeobpaszoBaHue rpacdmkoB norapucpmmnyeckon (Bospacrarowien) GyHKLUN.
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11 |-” 1 *-|‘-" v=log,(—x) v=log, (—x)
V=] — =
y=4" o _
3apaHue 3. [loctponTe rpadukM nokasaTenbHOW WnNKn norapummudeckon dyHkumm (B

COoOoTBEeTCTBMN CO CBOUM BapI/IaHTOM).

BapuaHT 1 BapuaHT 2 BapuaHT 3 BapuaHT 4

Moctpoute  rpaduk | MNoctpoute rpaduk | MNocTpouTb rpadouk | MocTpontb rpadouk
cbyHKLMM v=log,x cbyHKLMIN y=3"+1 DyHKLN v=log ., x—1 cbyHKLMN v=05"
BapwuaHT 5 BapuaHT 6 BapuaHT 7 BapuaHT 8

MocTtpontb  rpaduk | NMoctpoutb rpaduk | NocTtpoutb rpacuk | NMoctpoutb rpadpuk
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dynun * =202 | coymapn YT | pymkum ¥ =T dyrkumm ¥ =108 s ¥
BapuaHTt 9 BapuaHnTt 10 BapwmaHT 11 BapuaHT 12

Moctpoute  rpadouk | MNoctpouTte rpaduk | MNoctponTb rpadouk | [ocTtponTb rpagouk
dyrkumn ¥ =728~ 1 v V=05 | v V=708 | goviigun V=5
BapuaHTt 13 BapuaHT 14 BapuaHTt 15 BapuaHTt 16

Moctpoute  rpadouk | MNoctpoute rpacduk | MNoctponTb rpadouk | [ocTponTb rpagouk
ynium 7 =3 72| pymagan =05~ ?ggmh—ﬂ by’ =20
BapwuaHT 17 BapwuvaHT 18 BapuaHTt 19 BapwuaHT 20

Moctpoute  rpadouk | MNoctpoute rpacuk | MNoctponTb rpadouk | [MocTpontb rpadouk
byHKUMM y=3" byHKLMM y==3"+1 byHKLM y=logsx+3 q)yHKumm-l'zlagf[:‘TJrD
BapwuaHT 21 BapwuaHT 22 BapwuaHT 23 BapuaHT 24

Moctpoute  rpaduk | MNoctpoutb rpaduk | NocTpouTb rpadouk | MocTpontb rpagouk
PyHKUH PYHKLMY byHKLM y=577 byHKLMM y=57

v=log . (x+1) v=—log,.x

BapwuaHT 25 BapuaHT 26 BapwuaHT 27 BapuaHT 28

Moctpontb  rpacdpuk | MocTponTtsb rpaduk | MNocTpouTs rpacuk | MocTponTtb rpacouk
PYHKLIMM OYHKLMM PYHKLMM v=-log;x pyHKLMN v=03" +1
v=log.(x+2) v=log.x+2

CamocTtosaTenbHasa pabora Ne2
Tema: «Onpepenenve npegena dyHkumn. OCHOBHbIE TeOpeMbl O npefenax. 3amedaTeribHble

npeaensi»

Llenu: ccoopmupoBaTb yMeHWEe Haxo4uTb npeaeribl nocnegosaTenibHOCTEN U nNpeaensl OYHKLUMWN,
NCcnonb30BaTh 3aMevaTternbHble Npeaernbl Ang HaxoXaeHUs npeaenos.
3apaHue 1. [NogrotoBUTLCSA K YCTHOMY ONpPOCy, OTBETUB Ha creytoLine Bonpochl:
1.4Y710 Takoe npegen pyHKunmn?
2.410 Takoe npegen yHkuum cnesa?

3.4YT0 Takoe npeapen yHKumMn cnpasa?

4.Kakve npegenbl Ha3biBalOTCA OAHOCTOPOHHUMN?

5.Kakon npenen HasbiBaOT Npegenom Ha 6eCKOHEYHOCTU?
6.MNepeuncTute Teopembl 0 npegenax?
7.CkonbKko 3aMevaTtenbHbIX npeaenos Bbl 3HaeTe? VX popmMynmuposkun?

12




3apaHue 2. PaccmoTpuTe 006pasubl BblMMCIEHUS MpPeaenoB W pelimnTe Opyrve 3agaHus
CaMOCTOSITENbHO

Mpumep 1. Boluncnute npegens: lim,_,,(4x2 — 6x + 3)

PeweHne: Vicnonb3ys TeopeMbl 0 nNpeaeniax, Haao HauTu CyMMy U pasHOCTb Npeernos, a NoToM
NpOCTO NOACTaBUTb ABOWKY B (PYHKLMIO, CTOALLYIO NOA 3HAKOM npeaena:

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

. 5
Mpumep 2. Boiuncnute npeaenst: lim,_, ., P
5 5
PewweHue: lim —=—=0
H—00 7% oo
Oreer: lim, ., — = 0
TBET: — =
H—00 2%

0 oo
Ecnu umeem HeonpeaeneHHocTb Buaa (E) nnm (—) TO HEOBX0AUMbI Npeobpa3oBaHms.
oo

xZ—5x+4

MNpumep 3. Boluncnurte npegensi: lim _—
pumep Pen X212 3440

x*—5x+4 _ 1-5+4 0
X212 3342 1-342 0

PeweHue: lim

0
Uncnmtenb n 3HameHaTenb Apodbu npu x=1 paBHbl (5)' BbinonHum TOXAOecTBEHHOE

npeobpasoBaHve (pasnoXeHne YNCAUTENS N 3HaMeHaTensd Ha MHOXUTENN U COKPaTUTb Ha
00LLMIA MHOXUTEND)

X2 —5x+4=0
N=b2%-4ac, p =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 3HameHarenb: X2 — 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 g2 3x+2

Moactasnsem: lim

OTBerT: lim

2x2—3x—5

Mpumep 4. Boluncnurte npegensi: lim
p p p Di H— 00 1+X+3X2

0]
PeweHune: Ynucnutenb 1 3HameHatenb Apobu nNpu X=00 paBHbl (—) Heobxoanmo ncnonb3oBaTtb
0]

npeo6pa303aHV|e: aerneHne vncnmTenda n 3HaMmeHartesnda Ha MakCuMalribHYylo CTeneHb X (B OaHHOM
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npumepe MakcumanbHas CTeneHb paBHa 2). YuuTbiBad, 4TO BenuumHa obpartHas 6eckoHe4yHo
Gonbwon  BenMYMHe ecTb  OeckoHeYHO  Manad  BenuMYuHa,  PackpoemM  UCXOOHYH
HeonpeaeneHHoCcTb, MO0 BbIHECTU MEPEMEHHY0 B HaumbOmnbLUen CTENeHUn B YMCAUTENU W
3HameHaTenu gpobu n cokpaTUTb HA HAMBOSbLLYHO CTEMNEHb.

0%t —3x— 5 ox  3x 5 ) 370 520
Co2x%-3-5 w . = . F F I 5
m =~ =— =lim —*———=lm A& = lirn —=% A==
¥ e 14+ x4 3 o 3? e =
1+ x+35x o0 # _2+i2+_2 iﬂ +l 432 3
X X x X r X

Ortser: lim 2035 2
' X290 1+x+3x2 3
V2+x—y/2-x

Mpumep 5. Bouncnute npegens: lim, _,, -
PelweHve: B aToM npumepe npeaens YicnuTens u 3HameHaTtens npu X — 0 paBHbl Hynio.
Heo6xoaMmo YncnuTens 1 3HameHaTerNb YMHOXWUTb Ha BbIPAXEHWE, CONPSXKEHHOE YMCTIMTENIO.

V2+x—vV2—-x  (V2+x—V2—-x)(2+x+V2 —-Xx)

lim = lim
x—0 5x x—=0 SX(:\/Z + X+ «.f2 — X}
—lim 2+x—2+x . lim 2% . lim 2 .
TR0 g2 +2x) %20 5y(y2+x+v2—x) X0 502 4x+/2—x)
lim 2
x—0 _ 2 _ ﬁ

5lim(v2 +x++vV2—x) 5=#2y2 10
x—0
V24x—2—x 2
5x T 10
Mpumepbl Ana camocToATeNbHOro pelueHus: Boluvcnure npegensl YHKUNNA:

Orteert: lim,_,,

. 2 . . 2x—4 . 3x*+2x% +x42 .
lim, o x*  limg_o(2x — 4vx) limy_gz=— lim, , ————  lim,_,(vx — 3x)
VXX 5x2—x—2
. x2—1 . 1 .. 1. A 3\~
llmx—>0 252 —x—1 llmx—:m ) llmx—>0 <2 hmx—am 3 llmx—am 2
I x*—9 I x4— I x—3 l x*—16 I x2—4 I x*—9
1y .3 w2 —5x+6 My, 2 —x—7 My _,3 > x2— 1mx—>4 —4 My 2 x2—3x+2 My ,3 2 —6x49
I x2—9 I 2x3—2%2 li 2x%2+7x+6 I x%—6x+8 I x—1
My3 o Mo ﬁ Mys2 oz M= Myt 5
lim x+2 lim x*-16 lim 6x*—5x%° +x? lim VE—2 lim x2—8x+15
X——2 x,rf_x—S X—>4 JE—2 x—0 4x -2 o o x=5" 2 55
. 3x?—8x+4 . (14x)3—(1+3x)
hmx—:Z CeZ 1 Awad x—=0"  _2...3
5x2—14x+8 x2+3x3
6 . Wx+1-1 3—yx

llmx—:() %+3—3 hmx—:(} llmx—>9 4—\2x—2
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3xZ+4x+5 2x%2—3x+2 ) 5x+2 } 9%7 +3x+5

lim ———  lim — lim — lim —
X7 6x24+3x—1 X700 2 _a4x+7 X200 4517 X709 357 +8x—12

lim, ., (Vx% + 1 — x)

li sin3x lim sin3x lim sin4x I sing

My .o X—20 Ginex x=0 o4 My .o X

. 5\ 3% . 2\% . 3\* . 1\¥

lim, 1+ - limg 1+ - limg 1+ - limg 1+ .

. 1\%* ; 2 \3% ; x+3\Y . x+3)\ X3 ; x+1\*

lim, 1+ . lim, 1+ 1 lim,_,, o lim,_,, " lim,_,, o

x+3\ X4 x—2)2x+3 x—1\**2
limyoo (55) e (55) 0 limaew (555)

CamocTtosiTenbHana pa6ota Ne3

Tema: «BbluncneHne npoun3BoAHbIX YHKUMA. NPUMEHEHWE MPOU3BOAHOW K peELLUEHUIo
NpaKkTUYEeCKNX 3agad»

Lenu: cdopmupoBate yMeHUEe HaxoaUTb MPOU3BOAHbIE OYHKUMA, 3afaHHbIX B SIBHOM,
norapMgMmMyeckomM 1 napameTpuyeckoM BuUae, HAXOOUTb NPOU3BOAHbIE CIOXHbIX PYHKUUI, 3HATb
reoMeTpu4ecKknii CMbICIT Npon3BoaHon. MoBTopUTb, 0606WMTL U CUCTEMATU3NPOBATb 3HAHUSA O
P13MYECKOM CMbICIE NEePBON NMPOM3BOAHON, CNOCODBCTBOBATL BbipaboTke HABLIKOB B MPUMEHEHUM
NPOU3BOLHOM K peLleHunto 3aaau.

3apaHue 1. CoctaBbTe KOHCNEKT NO TeMe (MCNOoNb3ys MeToauYecKMe pekoMmeHgaumm).

3apaHue 2. Hantn nponsBogHble OT (OYHKLNK:

_i 9,2 . _-.,E x
1. y=7 3X“+6x—2 13_y_%ﬁ e
5
2. y=2§ 23 + X 14.y=1 — =t
X
1,2 1 15.y= 2 sin x -6 tg x
Y x+x2 3x3 e* Inx

Y5~

1
4. y=—+ 24/x
. 17.y=x4 +ctg x

1 1
18.y=— —e* +=Inx
25: 3

19.y=g‘.\‘f_,.§ —Ssinx

2
7. y=( —%) 20.y=3x — 2%/x

_ 3 5 tg x+lnx
8V E Tw 21y=T "
9. y=2tg_x—3005x 22.y=\/§sinx—ﬁ‘9x
10. y = 7sin x+ 5e . 5 .
11.y=v/x+ctg x 23. y=5vx +3Vx + 2Yx

24.y=e”* — sin x + cos x
12.y=2Vx3 + Inx y

15



25. y=(2x? +2)’

X
26y=(3x + L)

27 y=re + 1= + X*
MECRRT

[ 1 112
e )

VX
3 Inx

29. y_; —e* + —

30.y = sin X €Os X

31.y=(x% + x) In x

32.y=tgx e*

33.y = ctg x cos X

34.y=sinx - (;—C + \/E)

35.y=(sin x — cos x)?

x+1
x%—2x
37.y=—
sinx
_cosx
x+2
tg x
39.y=——
y Jx
e¥—3x*
40.y=
y COS X
x24+3x—1
41.y=
x2-1

42.y=(sin x + e*)?

[MpounssogHas CroXXHOM (PyHKLMN

y =sin(6x —1)
y = cos(5x + 6)
y =In(3x+2)
y — e3x

y — e72X+3

y =tg(8x —21)
y = (4+6x)’
sin(2 —3x)
In(12x —5)
(12 - 4x)°
In
In

© © N o g b~ wDd R

=
o

=
=

(x +1)
(6x—8)

x2 -4

=
N

y
y
y
>
y
y

[ —
w

16

tg x
tg x+cosx

46.y=

47.y=3\v‘x4sinx

48.y=(x + 1)%e*

49 _2x—3
Yoz

_sinx—4x

50.y=

ctg x
x 2
51.y=cos x - (5 +x )

52.y = sin x tg X

53.y = ctg x cos X

54.y=(3x + 2)?-e*

_tgxtcosx
55.y——x3_2x
56.y=(cos x + e*)?
x__

57.y=e 2tg x
x—ctg x
sinx-e*

14,y =X

15. y =arcsin 3x

16. y =arccos2x

17.y =(5-3x)*

18.y =sin(x+2)
19.y=ctg®(x — 2x?)
20.y=3/sin 3x

21.y=Vx2 — 3x + 2
921‘_9—31‘
22.y=W
23.y=In(x* + 3x — 2)
24.y=(sin 4x + 1)°

25.y=

i.f (2x—sin3x)?



3 3x

26.y=m 30. y=sin T
27.y=(tg 4x + 3)3 31.y=cos%5x
28.y=sin 3x - ptx?—3x 32.y=sin 3x cos 5x
2 33.y=(tg 3x + cos 2x)?
29. h(x)= X—2—1.

CamocTtosATenbHasa pa6ota Ne4

Tema: «HaxoxaeHue HeonpedeneHHblX WHTErpanoB pasfnyHbiMM U MEeTO4aMW. BblYMCIEHUE
onpeaeneHHbIX MHTerpanos»

Llenu: 3akpenuTb yMeHNa MHTErpnpoBaTb YHKLMIO, UCNOSb3Yst Tabnnuy OCHOBHbIX MHTErpasos;
3aKpenuTb HaBblKM HAXOXAOEHWA HeOonpeadenieHHbIX WHTEerpanoB pasnuyHbiIMU  cnocobamu;
nroLwagm KpuBorIMHENHON TpaneLuuu.

3apaHue 1. Tabnuua nHTerpanos

1 (kx+b)"+1

n+l1
1 [x'dx=" (n=-1) [ (kx+b)"dx = +C,n# —1,k # 0

n+1 k n+1
2. [dx=x+C [kdx =kx +C f%dsz\E-i—C
Vx
dx _ 1
3. j7=In|x|+C ka+bdx = In(kx +b)+ C, k#0

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

5. jcosxdx:sin x+C fcos (kx + b) dx = 3- sin(kx+b)+C, k+0

COsSX

dx
6. [~ _tgx+CxsZirninez. [ ln|tg( + }|+c
COS™ X 2

In|tg |+C

sinx

7. I =—CtgX+C xvzn, neZ | ax
sin? x

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

10. [e"dx=e* +C [ef¥ by = % et c, k=0
11. jaXdX:IianrC’ (a>0)

12. J‘azct(xz :éarctgngC

13. j%:amsin§+c

14. I%:h‘u+ u?+a’(+C, |u/>|a|, a=0.
15.fxf_xaz—21ain|g +C faZ—xzz | |+C a0
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+C, a=0

2
16. I\/u2+a2du=%\/u2+a2 +a7ln‘u+ u®+a?
2
17. I\/az—uzdu=%\/a2—u2 +a?arcsin E+C, az0
a

Ncnonb3ys Tabnuuy MHTErpanos, BblYMCIIMTE HeoNpeaeneHHble NHTerparnbi:

3 3
l.JﬂEdt 10. J-( +x—2+x—3)dx
2. | 3e*d

I i N 11. j&dx
3. [x%(1+2x) dx 5x-3x

3d
4. [ iz 12, fﬁl "x) dx
5. J.X3(]{__—|—5X)jx 13. J’ex(:l . ex__zx) dx
6. fx%rgx 14. J- 1—:sin3x

(x2-3)? simx
7. f o dx 15. f%dx

x342
8. [ = dx

9.f(x—|—sf—3x 5_2_ )dx

%2 sin?x
3apaHue 2: BbluMCcnuTb UHTErpanbl, UICNOMb3ysi 3aMeHy NepeMEHHOMN

2 dx
1. [(3x —I—%}B dx 10. Jr\;m
1 2 4dx
2. [Gx+05):dx L T
4 1
3. ICGS(gX — 2)dx 12. Jf(ZCaas(f — 1) — 5”3 dx
2x _
4. [ sin—dx M
dgx 13. J-( V3 )dx
> Jﬂsi'ﬂ?(nﬁx+l} 14. fe
dx
6. IT 5—sin(4x+1)
c:tc:;sx (2—9x) 15. fm
3x+1
8. [V3 —5xdx

9. [V (2x+ 3)2dx

3apaHue 3. MeToa MHTErpUPOBaHUS MO YaCTsIM.

jxcosxdx
[(6—5x)e*dx
[ xin x dx
j(5x+8)exdx
[(4—5x)e"dx

N =

w

o &
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6. f4x|nxdx
7. foInxdx
8. I3xlnxdx

©

j(? —9x)cos xdx
10. j(1+ X)sin xdx

3apaHue 4. PaCCMOTpI/ITe npuMmepbl BblHYUCNEHUA oONnpenerfieHHbIX UHTEerparnos U crnegywume
pewnTe CaMOCTOATESIbHO

7

1. . BbluMcnuTb UHTErpan Icosx-dx.
0

7

PelueHue. jcosx'dx:sin x|;% =sin ﬂz—sinO:l—Ozl.
0

H2x 1
2. Bbluncnntb nHterpan I ?+— -dx.
4

2/x

PeweHne. Ha ocHoBaHuM CBOWCTB onpefeneHHoro nHrerpana u gpopmynsl HetoToHa-JlenbHuua
nosiy4aem

+\/§\j =%-(92 —47)+ \/5—\/2):%-65“:14.

Mpumepsb:: 1. fﬂzxdx
2. foz 2x dx
2 2
3. [, x*dx
2.3
4. [ x> dx
3 4
5. J, x*dx
6. [ (2x + 2) dx
7. [, (5x—3) dx
8. [ (4x+2)dx
9. f_zz (4x3 —3x%2 +2x + 1) dx

10. f_ol (x3 + 2x) dx

ldx

1 —
= 3
5 X

11.



12. f;’ VX dx

27 dx
13. J; =

14, [ (Vx —U%_C} dx

9x—1
1 x

3apaHue 5. 1. Hangute nnowagb 3awTpuxoBaHHOW ourypbl, n3o06paKeHHON Ha pucyHke 1.

AES L B e
91 %J T oo 1)
2) 2.

2. Hangnte nnowaab 3awiTpMXoBaHHOW hUrypbl, U306paxKeHHOM Ha PUCYHKE 2.

a) 1,
0) 2;
8) 25; / J —g\f (pnc.2)
2) 1%.

3. Haingute nnowaab dourypbl, orpaHMyeHHo napabonon y = x? 1 NpsamMon y = 5—x.
a) 4,8,

6) 5,5;

8) 4,2;

2) 4,5.

4. Hangute nnowagpb 3aITpMXOBaAHHOW douUrypbl, U306paxKEHHOM Ha pUCYHKe 3.

a) 4;

6) In 4;
8) —4In 4;

2) 4In 4. (puc. 3)

5. Hangmnte nnowaab 3awTpMxoBaHHOW Urypbl, M306paKEHHOM Ha PUCYHKE 4.



6. Hangute nnowaab durypbl, orpaHn4yeHHon runepbonon y= z N NpAMbIMK y=3 N X = 3.

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

7. Hangute nnowaab urypbl, orpaHuyeHHol napabonon y= 3x—x?2, kacaTenbHOW, NpoBeaeHHOM
A0 AaHHon napaborbl B ToUke ¢ abcumccoto xo=3, U OCblo opamHaT.

a7,
6) 8,
8) 11;
e) 9.

8. Haiigute nnowanb durypsl, orpaHnyeHHorn napabonamm y=x2un y= 2x—x>.



CamocTtosaTenbHana padbota Ne5

Tema: «[Jencteusa ¢ maTpmuamn. HaxoxgeHme obpaTHOM MaTpuULbI»

Llenu: 3akpenutb HaBbiku onpegeneHvs pasMepa v Buaa MaTpul; BbINOMIHEHUS CIOXEHUS Y
BblYMTAHUSA MaTpuL, YMHOXEHUS MaTpul, Ha YUCIO, TPaHCMNOHWPOBaHME MaTpul; BbINOMHEHUS
YMHOXEHUS MaTpul, BO3BEAEHUS MaTpuy B CTeNeHb; BbIYUCMEHUSA onpedenuTrenein BTOPOro u
TpeTbero nopsaka u NpMMeHeHUs CBONCTB onpeaenuTenei; BblMUCIEHNS oBpaTHOM MaTpuLbl.
3apanue 1. CocTtaBbTe KpoccBOp Mo TeMe (MCMornb3ys MeTOANYECKMe pekomeHaaLmm)

3apaHue 2. PaccmoTtpeTb obpasubl BbINOMHEHUS OEUCTBUMN Haa MaTpuuamMu M HaxoXaeHue
onpenenuTenen.

1 2 3% (3 21

OBPASEL;: Boinonuute genctems: |1 1 3| -3 1 1 3
2 45 2 25

PeweHune. BbinonHum pelieHne no 4eNCTBUAM.

1 2 3 1 2 3 1*1+2*1+3%2 1*2+2*1+3*4 1*3+2*3+3*5
1 1 3|*/1 1 3|=|1*1+1*1+3*2 1*2+1*1+3*4 1*3+1*3+3*5 |=
2 4 5 2 4 5 2*14+4*1+5*%2 2*2+4*1+5*4 2*3+4*3+5*5
9 16 24
8 15 21
16 28 43
321 9 6 3
31 1 3|=|3 3 9
2 2 5 6 5 15
12323 1Y (9 16 24 9 6 3 0 10 21
1 1 3| -31 1 3(=(8 15 21|-|3 3 9 |=|5 12 12
2 4 5 2 2 5 16 28 43 6 5 15 10 23 28
0 10 21
OTtBeT: |5 12 12
10 23 28

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

MpounsBeneHne A-BHe onpedeneHo, Tak Kak 4mcno cronbuos matpuubl A (3) He coBnagaet C
4YUCITIOM CTPOK MaTpuubl B (2).

MponseegeHne B- A onpegeneHo.



5. AL 1 3)(1 2 1) (11+3-3 1.2+3-1 1.1+3-0) (1+9 2+3 1+0) (10 5 1
1 2/3 1 0) (11423 1.242.1 1.142-0) 146 2+2 1+0) |7 4 1

1
OBPASEL, : Beluucnutb onpegenutens |4
7

c o1 N
© O W

PeweHune. [Ina BbluMCNeHUs onpegenutens TpeTbero nopsiaka 6yaem ncnonb3oBaTb M3BECTHYHO
dopmyny Capptoca (npaBuno TPEYrofibHMKOB), KOTOPOE MOXET ObiTb 3anucaHo cregyloulen

ay a, ay

(DOPMYNOW: (8, 8y 8| = 84385845 + 83808, + 8138385 — 8318813 — 33858y — 8y 838y
83 8y dg

1 2 3

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

7 8 9

3apaHue 3. AHanorM4yHo 3agaHuio 2 , BbINOSTHUTE cnegywuwme 3agaHna nMCbMeHHO B TeTpaiu.

1. Hantu cymmy, pasHocTb, Npon3BeaeHnst AByx matpuu A 1 B(ecnu aTo BO3MOXHO).

.-"1 3". .-"-I _2“‘.
A=y o) Bl )
2 0 -1 -3,

-1 1 0) "2 0 4
S R
6) -3 2 1) -13 0)

a)

3
2 1)
) B=|4 0
R 2\ o 3
) LD 30 : ?
131 —1 4 20
A= 2 0 4 B=l0 -1 3
r) |
-2 0 -3) 2 -2 1)
C 240
1 3
5= 2|
B A=(31 4 -1 |
x_l [].;I
12 39 ~5 5 —10)



7.

3) 4 3| “4 8
A=l0 -1 B=1 0 -4
i | -8 0
[aHbl MaTputibl A. %"VI C. Nokasatb, yto (AB)-C=A-(BC).
a) ‘
-I 1 | A B .-—2 1 O‘,.
B=-1 0 —L 1 4J
-2 3 '

3
6) A=(4 8 3 1) 14 0], -3 8
Boluncnnte (3A — 2B)-C, ecnn
2 -4 4 -8 T 1 —4 0
A= ‘B= ‘c= ‘
0 4 0 -1 -8 1 4)

Haittu 4~ ecnm
10 2)

. . A=|0 0 3|
a=|® 7t 21 1)
Hantu matpuuy X, ecnn 3A+2X=B, raoe
"1 4 0) 003 0)
A= | B- |
L—l 0 2_,. 2 1 2

Hantn ABC, ecnu

Bbluncnutb onpepenutenn

31 1 0 S 0 ‘-I E‘ 2 4
g

a) 2 4;6) 0 1;B) 0 ") 0 J';Lt)1 2
3 -3 sin o — Cose
>|<)2 —4; 3) COS 5]'11::{_

, €)

0 3

1 0

~

4 8
-8 0

— _1‘
1,



8. C nomoubio npasuiia TpeyroyibHMKOB BbIHUCITNTb onpeaennTenn

12 3 4 18 2 3 4 231
-1 2 4 0 3 2 -1 2 -1 -1 2 4
a) 0 3 _1;6) -8 1 D;B) 1 -2 4;r) 01 3.

9. Hantu obpaTtHyo MmaTpuuy:

n L 0"i e D"i 2 1"i
a)4=Ble) “Tlo 158 “Tl0 8jn T -2 4
A= 8 _2-1 4= 0 4} 1 0 0] 4 0 0)
-1 1! 3 0! A= 0 1 0/ 4= 0 4 0O,
n) . 4 e) AN S 1'3) 0 0 sl
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
) R R o ;
. : 1 0 0
12 3) o]
4=2 4 6| 4=0 ¥ 0
03 1) 0 0 x°)
M) ; H) '

CamocTtosaTenbHasa padbota Ne6
Tema: «PelweHne cuctem fiMHENHbIX ypaBHEHUI Pa3NUYHBIMU METOgAMN
Llenu: 3akpenuTb HaBbIKW BbINOSTHEHUS CINIOXEHUS U BblYNMTAHUS MaTpUL, YMHOXEHUS MaTpul, Ha
YUCMO, TPAHCMOHMPOBAHME MATPML; BbIMNOMHEHUA YMHOXEHUS MaTpul, BO3BEAEHMS MaTpuy B
CTEMNEHb; BbLIYUCNEHUA ONpedenuTenen BTOPOro M TPETbLEro Nopsiaka U NPUMEHEHNSA CBOWCTB
onpeaenuTenen; Bol4UCIEHNA 06paTHON MaTpuLbl; PELLEHUSS CUCTEM NIMHENHbIX anrebpandecknx
ypaBHeHUn meTogoMm Faycca, MaTpuyHbiM cnocobom n ncnonbays npasuno Kpamepa.
3apaHue 1. PaccmoTtpeTb pelweHve cuctem metogom [aycca, MaTpuyHbIM  CnNocobom u
ncnosnb3yda npasuno Kpamepa.

3%y — Xp + X3 =12

5X1+X2 +2X3 =3

X1+Xo + 2X3 =3

PelwleHue:

Pewum cuctemy MaTpuyHbIM  CMOCOOOM, AN  3TOr0  BbIYMCIMM  0OpaTHYO  MaTpuuy

1 Ay Ao A

A= A A1 A Ag |, TRe Ajj - anrebpamyeckune [OMNOIHEHUS K dNeMeHTaM MaTpuLibl.

Az1 A As



3 -1 1
A=|5 1 2
1 1 2
3 -1 1
AA=H 1 2/=6-2+5-1+10-6=12#0 - maTpuLa HEBbIPOXOEHHAS.
1 1 2
1 2
A =(-1) ) 2‘
5 2
A =()FE TI=—(10-2)=-8
1 2
1+35
Ay = (" j=5—1=4
-1 1
Ay = (-1)2*1 =(—2-1)=3
21 =(-1) ) 2‘ ( )
31
2+2
22 =(-1) 1 2‘
A23:(—1)2+33 1=—(B+1)=-4
1 1
-1 1
3+1
Ay =(-1 =-2-1=-3
31 =(-1) . 2‘
31 3 —
3+2 3+3
Ay = (-1 =—(6-5)=-1 Ay =(-1 =3+5=8
32()52‘() 33()511‘
. 0O 3 -3
Al==|-8 5 -1
12
4 -4 8

(003 )[R (or 83 (93 (o) (0
X=—|-8 5 -1||3|=2(-812 53 (-1):3|=—|-84|=|-7

1 12 1
4 -4 83 |42 (43 83 60 |5

Pewwum cuctemy metogom Kpamepa.

[maBHbIV onpefennTenib CUCTEMBI:



3 -1 1
A=5 1 2. Pasnoxum onpegenuternib N0 afieMeHTaM NepBON CTPOKWU, NONb3yAChb (PopMynou
1 1 2

a1 a2 a3
ap; ap apg|=ayy- A t+apn - Ap +az- M.
dzy azy asz

3 -1 1
A= 1 2=3-(-1".

2 1+2[°
+(-1)-(-1

2‘ DD

1 1 2

jle;ﬁO

1 2 5
+ 1 . (_1)1+3
1 2 1

3anuwem 1 BbIMMUCIIMM BCoMoraTesnbHble onpepenuntenun

12 -1 1
1 2 3 2 3
A =[3 1 2[=12.(-1)"* . ‘+(—1)-(—1)1+2 +1. (~pt3 il:o
s 1 o 1 2 3 2 3
3121 3 2 5 2 5 3
Axp =5 3 2/=3-(-1)1. +12. (-)+*2 +1. ()3 J=0-12.8+12=-84
L 3 o 3 2 1 2 13
3112 3 2 5 3 5
Axg=/5 1 3 :3-(—1)1+1-3 2+(—1)-(—1)1+21 3‘+12-(—1)1+3l j:3-1+12+12-4:60T0r,qa
1 1 3
A 12
AX2 84
X2 == =
A 12
A 12

OteeT: (0;-7;5)

Pewwnm cucremy metogom Faycca, ana 3Toro cocraBuMm pacllMpeHHYo MaTpuly CUCTeMbl U
ynpocTum ee npueegeHmnem K TpeyroribHomy smay.

3 -1 112) (1 1 2/3) (1 1 2[]3) (11
5 1 2/3|~|3 -1 112|~|0 -4 -53|~|0 1
1 1 2[3) (5 1 2/3) (0 -4 -8]3) |o 0 —3-15

Takum obpasom, cuctema paBHOCUIbHA cUCTEME



Xp+ X9 +2X3 =3

X +§x __3
274737y
—3X3 =-15
Haxogum x3 =5
X2——§—§-5:—§:—7
4 4 4
Xg=12-7-5=0

OtBeT: X =0, Xp =7, X3=5
Mpun peleHnn Bcemn MetTogamm OgHOM N TOW XXe CUCTEMbI, Mbl NOSTYYUM OAMH OTBET.

3apaHue 2.BbinonHuTb B TeTpaam (No BapuaHTam).

TecTt no teme: «MaTtpuubl. Onpegenutenu. CuctemMbl NIMHEMHbIX anredbpanyecknx
ypaBHEHUN».

BapwuaHrT 1.
3apaHusa ypoBHA A:

1. BbiGepuTe eAUHNUYHYIO MaTPULYy M3 YMCTa NPeanoXeHHbIX:
111 1 00
1) (1 1 1); 2) (0 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 matpuny 4°, ecnu matpuua A=(_21

3 1 2
2) (1 0 ); 4) (1
2 —1 3

3. BbiGepuTte BeKTOp — cTONOEL M3 YNCNaA NPeanoXeHHbIX MaTpuL

(1 o o 1) 3) ((1) (1]);

4)(3).
2) (1 1)



4. Hanpgute cymmy matpuu 24 + 5B, eCnNnM A = (

(5 %)

205 %)

5. Hamaute cymmy matpuu A* + B*, ecnn A = ({1) i _31) ,B = (

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

2 (3 3 2D

6. Hangute 4%, ecnn A = (
1) (; i)
2) (; 2)

7. Hangute npousBeaeHue maTpuu A-B, ecnun A = (

1) npousBeneHue A- B He onpeaeneHo;

]

2 (¢ ¢ 3

8. Hawngure

-6 0 -2
1) ( 0 4 0 );
-10 -4 —4

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

-1 2
3 1

npousBeaeHue

)

2A-B,

3.5) g_(2 3)

4 1

1 -2

o2

4) (g _81)

2 1 0
00—4)

(3 5 1)

-1 -1
4)(3 1).
3 0

3 (5 ])

9 (¢ 3)
2 4 0 1 0
IR ER
3 (2 2
4) (__260 :3)

1 1 -1 0 1 0
ecnu A=(2 0 0),B=(—1 0 0)

0 1 -2 2 11

3) npounsBeneHune 2A - B He onpeaeneHxo;

o

-6 0 —10
0 4 —4).

-2 0 -4



9. Kak nameHutcs onpegenutesnb Npu TPaHCMOHMPOBaHUN MaTpuLbi?

1) onpegenuTens He U3MEHUTCS; 3) 3HayeHune onpegenuTens yaBouTcs;
2) 3HaK onpegenurtens MNOMeEHSAeTCH Ha 4) onpegenuTtenb nNpuUMeT 3Ha4veHue,
MPOTUBOMNOSIOXKHbIN,; 1 9 obpaTHOE UCXOAHOMY.
10. Bbluucnute onpegenutens 2-ro nopﬂp.lg’a L
1) -7; 3)1;
2) -5; 3 -2 4 4) 5.
1 5 0
11. Bbluncnute onpegenurens 3-ro nopsagka |
1) 98; 3) 90;
2) -30; 4) 104.

12. BbiGepuTe HEBbIPOXAEHHYO MaTPULYy U3 YMCa NpeanoXeHHbIX

(5 8 3 (4 9)
2 (5 %) 9 (5 )

3 -2
s

13. Hangute MMHOP M12 COOTBETCTBYIOLLErO 35IeMeHTa onpeaen

1) -2; 3) -5;
2) 13; 4) 5.

14. Hangute anre6panyeckoe AOMNOSfIHEHUE A,; COOTBETCTBYHLLEro 3fieMeHTa MaTpuLbl

-4 2 1
(0 5 =)
7 1 -1

1) -18; 3) 18;

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

15. HanguTe 3HayYeHue x, pelwnB ypaBHeHUe 3 1 -1 =0
2 2 1

1)
10
3)?J

2) 0;



4) -2

3

3apaHusa ypoBHA B:

10 1
1. HamguTte maTpuuy, o6paTHYIO JaHHOW (2 2 3)

3 0 4 X, +2x, + x; =4,
2. PewmnTe cuctemy nIMHEeMHbIX anredbpanyeckmx ypaBHeHUN 35 —5x, +3x =1,
2x, +7x, —x; =8.

-1 2 0 1
3. Bbiuucnurte onpegenutenb 4-ro nopsigka 2 0 1 -2
1 -4 0
-3 2 2 1
TecTt no teme: «MaTpuubl. Onpegenutenu. CuctemMbl JIMHEUHbIX anredbpanyeckmnx
YPaBHEHUMNY.
BapuaHrT 2.

3apaHua ypoBHS A:

1. BbibepuTe TpeyronbHy0 MaTpuly M3 Yucra npeanoXeHHbIX:

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

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

1 0
2. Ykaxute matpuuy A°, ecnu matpuua A = ( 2 3)

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

==

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

1 2 -1y -1 2 1
2)(03 4)‘ 4)(4 3 0)'
3. BblibepuTe BEKTOpP — CTPOKY U3 YnCria NpeasioXXeHHbIX MaTpuL
0
1) (1);
2) (] o) 3) (0



4. HariauTe pa3HocTb MaTpul, 3A — 2B, ecnn 4 = (_21 i),B = (g __160)

(5 ) I 1)

2) (? 3)’ 4) (516 —38)

-1 2 2 -1 1 1
5. Haﬁ.qMTecymmymanqu‘+B,echA=(0 3 1>,B=(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 (74 %) B
2 1 1 Hi1 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 -11
-7 -2 -1 -2 4 2
2)(0 3 5); 4)(1 6 1).
0 2 =5 2 -1 1
. (3 1 -2y, /1 -1
7. Hangute nponsBeaeHne matpuy A- B, ecnmA—(_1 0 1),3—(4 3)
1 (2 1 —3). 4) npousBeeHve A-BHe
) 15 4 -5/
onpenenexo;
3 -1 -2
2) (4 0 1)'

2 15
3) ( 1 4 );
-3 -5

4 0o 2 -2 1 -1 0
8. HamguTte npounsBegeHue maTpuy ;' B,ecnrmAa=1{4 0 o0 |B=|2 1 1
6 —2 2



1) npowusBeneHue

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 nameHutcs onpegenutesnb Npu nepecTaHOBKe ABYX ero napannenbHbiX pPAAoB?

1) onpegenuTenb He N3MEHUTCS; 3) 3Ha4eHne onpenennTens yaBouTcs;
2) 3HaK onpegenuTens NoOMeHaeTcs Ha 4) onpepgenutenb MpuUMeT 3HaYeHwue,
NPOTMBOMOJSIOXKHbIN; obpaTHoe ucxogHomy.
10. Bbluncnurte onpegenuTtenb 2-ro nopsaaka 2 _;
1) -17; 3) 3
2) 13; 4) -13.
-1 3 5
11. Bbluncnure onpegenuTtenb 3-ro nopsaaka 4 2 -2
1 4 0
1) 92; ) 56;
2) 72; 4) 54.

12. BbiGepuTe BbIPOXAEHHYIO MaTpUUy U3 Yucna npensioXeHHbIX.
-6 -3
1) (10 5 ):
-1 -1
2) (—8 8 );
3 -1
3) (2 7 );

4) (_22 g)

-1 4
13. Hangute MMHOP M21 COOTBETCTBYHOLIEro 3fieMeHTa onpegenutensa (3 -2

1) -10;
2) 3,
3) 4,

4) -4.

14. Hangute anre6pauyeckoe pononHeHue Asz> COOTBETCTBYHLLEro 3fieMeHTa MaTpuubl

8 1 -1
(2 0 o )
-5 3 2



1) 50;
2) 9;

3) -50;
4) -9.

15. HanpuTe 3Ha4YeHue X, pelunB ypaBHeHUe

1) 6;
2)9;
3) 18;
4) -18.

3apaHua ypoBeHb B:

2 2 3
1. HanauTte maTtpuuy, oGpaTHYO AaHHOW (0 4 1)
1 2 2
X, +5x, +x; =3,

2. PewnuTe cuctemy NUHEenHbIX anredbpanyeckmx ypaBHeHUN _
y P yp 2x, —3x, +3x, =8,

2x; +4x, —x; =0.

3. Bbluucnurte onpegenurtens 4-ro nopsigka 2 1 -13
-1 0 2 1
3 01 1 -1
4 2 -2 1



CamocTosiTenbHas pa6ora Ne7

Tema: «PelueHne cuctem fiMHENHbIX ypaBHEHUIA METOAAMU NIMHENHOWN anrebpbl»
Lenu: cdopmumpoBaTb yMeHUE MNPUMEHATb HaxoxaeHue obpaTHOM MaTpuubl NpU peLleHun

npuvKnagHbIX 3agau.

3apaHue 1. [NpoBepuTb COBMECTHOCTb CUCTEMbI YPaBHEHUI U B Criydae COBMECTHOCTU peLUnTb
ee: 1) no cdopmynam Kpamepa, 2) metogom [aycca, 3)c nomowpto obpaTHoM maTpuubl (No

BapuaHTam)

2%, = 3%, + Xy =2 2.

1. |x+5x4x =5 x+2y+z=4
Bt Xp =3 =4 {3x—5y+321

2x+7y—z=28

x—2y+z=0 2x+3y+z=1

3. {2x+2y—z3 4. {3x—y+221
4x —y+z=5 X+4y—z=2
2X—-y+2=2 X—2y+2=06

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

7. {2xy+22—6 8. {2xy+z—1
x+y+5z=-1 4x +3y+3z=5
x+2y+z=-1 xX+z=

0. {33{ y—z=-1 {2}?2—1
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+4—z3 {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=3 x+4y =5
{3x+2y+z3 {2x+z—1
X+y—z=-2 2x+y+z=4




3x+2y +2z=4

{ 2x —y+z=3
xX—y+4z=-2

2x+3y —z=-1

{3x+2y3z=1
x+3y—2z=-2

2x+3y+z=1

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

2x —y+2z=—4

{x+y—|—22—1
dx+y+4z = -2

3x1+2x2 +2X3 =—2

X+2y+2=3
X+y—-2z=-3

2x—-3y-2=0

x+y+2z=0

{2x+4y32=2
3x—-2y+z=-5

x—2y—z—2
3x —3y+2z=-4
2x+y—3z=-1

X+5y+z=-7
{Zx y—z=0
{ x —2y+5z=1

S5x+8y—z=7

{x+2y+3z=1
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

ASx+y+2z2=73

3x—y+z=12
34{
x+y+2z=3

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

A3x+ 2y +2z=—1

x+y—3z=0
X—y+5z=-2

fx+y—z=—2;
14x—-3y+z=1;

3g. L 2x+ y=>5.

X-2y+4z=0
39.<3x—-2y+52=5
2X—4y+5z2=-3

X+3y—z=4
40. - X+2y+3z=12
2x+y-z=1




CamocTtosaTenbHasa pab6orta Ne 8

Tema: «KomnnekcHble yncna v AeNcTBuUs Hag HUMUY
Lenu: 3akpenuTb BbINOMHEHME apuUPMeETUYECKUX OEWCTBUMA Hag 4ymcrnamu. 3akpennTb HaBblKK
BbIMONHEHN OENCTBUA Hag KOMIMMEKCHbIMM Yncnamu B anrebpanyeckon, TPUroHOMETPUYECKON U
nokasaresibHom popme 3anucu.
3apaHue 1 . CoenaTtb KOHCMNEKT NO TEME.

KpaTkas Teopusi. KomrsiekcHoe 4ucrio — 3TO BblpaxeHue Buga Z=X+1Yy, roe X, y —

BELleCTBEeHHble yncna, a I=+/—1 — mHumas eduHuya. MNepBoe M3 BELIECTBEHHbIX YMcen, X,
Ha3blBaeTCs eseuwlecmsgeHHol (OelicmeumeribHOU) Yacmbk KOMMIIEKCHOrO 4vucrna (Mcnonb3yeTcs
obosHaveHne X =Rez); sropoe, y, - MHumol Yacmeto (Y =IMZ). Beipaxkerune (1) HasbiBatoT

anzebpaudeckol ¢hopmou 3arucu KOMIIeKCHO20 Yucrna.

Yucrnom, corpskeHHbIM K Z=X+1y, HasbiBaloT uucrio Buga Z=X-—Iy. Wcnonbays

OpMyTy PasHOCTU KBAAPATOB, MOMyYaeM, YTo ZZ =X> + y2. MOXHO [0Ka3aTh, YTO KOPHSIMM
pMyny p p y p

KBaapaTHOro ypaBHEHUA C oTpulaTesibHbIM AOUCKPUMUHAHTOM ABIAKOTCA ABa COMNPAXEHHbIX
KOMMJ1eKCHbIX YNcna.

NPUMEP 1. 1.1.PewunTb ypaBHEHNE x> —6x+18=0.

Peluenune. [IMCKpUMMHAHT AaHHOMO ypaBHeHus: D =(—6)* —4-1.18=36—72=-36 MeHbLLe Hyns, HO
Tenepb Mbl MOXEM BOCMOMb30BaTbCA MHUMOW €ANHULEN:

_6+4-36 6+/36-/-1 6+6i

2 2 2 2

,T.e. X, =3+3I; X, =3-3i.

CnpaBegnuebl cnefywowme npasusia apugpmemudeckux oOelicmeul Had KOMIMIEKCHbIMU
qucrnamu Zl - Xl + iyl n 22 - X2 + iy2 .
1.2, 2yt 2, =(X +iy) £ (X +1Y5) =(X, £X,) +i(y; £ Y,) (ocywecTBnsieTcs crnoxexue
UNN BblYMTaHNE anrebpanyecknx ABY4YNEHOB 1 NpuBegeHNe NO4OGHbIX);
1.3.21 - 2y = (X +1yy) - (Xo +1Y5) = (X Xy — Y Y2) +1(X Yo + X5 Y1) (ocywwecTBRsieTcs
nepeMHoOXeHne anrebpanyecknx OBYYNEHOB M npvBedeHwe nogobHbIX C y4eToM TOro, 4To
i2=-1):

4 _ Zlé _ (X iy ) (X —lyp) (KXo + Y1Yo) +1(XaY1 — X1Y5)
Z, 157  (Xp+iyy)(Xp —1Y,) X% + y§

BO3MOXHa TONMbKO B crnyyae, korga Z, #0+10=0).

1.4. (aTa onepauus

NMPNMEP 2. BblMUCINTb Z =

3.4 N YyKa3aTb BeleCTBEHHYIO MU MHUMYIO 4aCTuU NOJ1Iy4eHHOro
+ 4l

KOMIMJIEKCHOIo 4n1cna.

PeweHune. [lenctBya B COOTBETCTBUM C NpaBunamMu norydyaem:



_2-7i _(2-Ti)(3-4i) _6-8i-21i+28i° _6-29i-28 —22-20i 22 29
3+4i (3+4i)(3-4i) 9-16i° 9+16 25 25 25

22 29
noatomy Rez = o Imz=——

25°

TpuzoHoMempu4eckasi popma KOMMIEKCHO20 Yucsa. Kaxgomy KOMNNIEKCHOMY YMCIY MOXHO
NnocTaBuMTb B COOTBETCTBME TOYKY M(X;y) Ha AeKkapTOBOW MNIIOCKOCTM (Npu 3TOM Ha ocun OX
pacnonaralotca BellecTBeHHble uncna Z=X+10=X, a Ha ocn OY — YMCTO MHUMbIE YMCna

z=0+iy=ly).
Modynem KomrnekcHoz20 yucna HasoseM anuHy otpeska |OM | (unm paccrosiHue ot Havana

koopamnHaT 4o Todkm M), T.e. |Z|= \/X2 + y2 . AprymeHTOM KommnekcHoro uucna (@ =Argz)

Hasosem yron, kotopbit Bektop OM o6pasyet ¢ nonoxutenbHbIM HanpasneHnem ocu OX.
MmaBHOe 3HaveHWe aprymeHTa, KOTOpoOe, Kak MpaBurio, MCMNoSib3yeTCcA Mpu OCYLeCTBNEeHUN
OEVCTBUI C KOMMMEKCHbIMU Yucnamu, ygosretsopsieT ycrnosuio O0<@<27. MNpu aTom

BbipaxeHue Buga Z = z|(CoS@ +ising)
Ha3bIBAETCS MPU2OHOMEMPUYECKOL (hopMOLi 3anucu KOMIIEKCHO20 HuUcia.

Mpeobpasyem

Z=X+iy=+/%x%+Yy?

NG \/x +y?

W1, NoNy4yaem, YTo apryMeHT Z MOXHO HaWTK, peLunB cCUCTEMY

X
COSQ = ———= COSgp = -

X2+y2 nnm g |Z|
inp=__9 ino—=_
Sln(p—\/m sm(p_lzl

NMPUMEP 3. 3anucaTtb KOMMMEKCHOE YNCIo B TpUroHomeTpuyeckon dopme Z =1— i\/§ yKkasaTb

Moayrib 1 aprymMmeHT KOMMnieKCHOro 4Ymcna.

Pewenne. Mo onpegenernio |Z|=+1° + (—/3)> =v/4=2. [Ona onpeaenenns aprymenTa

1
CoSp == .
BOCMNOSb3yemcs dopmynon: 3@ . Monyyaem, yTO p=argz= ?
singp =

2



TpMFOHOMeTpVI‘-leCKaFI cbopma 3aJaHHOro KOMIMJ1eKCHOro 4ynucna nMmeet BUAO:

( 5z . . 57[}
Z=2 COS— +1isih— |.
3 3

BossedeHue 6 cmerneHb U U36/eYeHUe KopHell. EcCnnm KOMNMEeKCHoe YWCMo 3adaHo
TpuroHomeTpuyeckoit copmonn  Z=| Z|(COS@ +iSiNg@), To cnpaseanvea copmyna Myaspa

2" 4 z|" (cosng +isinng). (1.4)

[na n3esneyeHnst KOpHSA N-1n ctenenn (N — uenoe vmcno, 6onbuiee 1) N3 KOMNIEKCHOrO Yncna,
3aJaHHOro B TpUroHomMeTpuyeckon oopme, npumeHaeTcsa popmyna, garowas N 3Ha4eHUn 3Toro
KOPHS:

Z, = Q/E — ml 7 |(C03L2kﬂ- +isin LZkﬂ-j , k=0, 1,...,n-1.(1.5)
n n

MPUMEP 4. Beluncrnts: a) (—1+i)%; b) 3/-1.

PeweHnune. B 3agaHum a), 4Tobbl BOCnonb3oBaTtbes hopmynon Myaspa, HeobxoaMmo npeacTaBUTb

KOMMIIEKCHOE 4WCNO B  TPWUrOHOMETpUYeckoir dopme. Vmeem: |Z|=\/(—1)2+12=\/§;

COS¢=—1/\/§M Sir\@:l/\/i, T.e. @=37/4 (Tak kak cooTBeTCTBylOLAA TOYKa NEXUT BO
) 37 .. 3
BTOPOWN 4eTBEPTN). CnepoBaTtenbHo, —1+1= Ji(cos%Z +1SIn Tﬁ) n

(-1+i)B =428 (COS% +1isin #j . YunuTbiBas, 4TO 3977[ =107z —% M nCnonb3ys

CBOMCTBA TPUrOHOMETPUYECKUX (DYHKLIMIA, Nosyvaem:
1 .
———1
J2
B 3agaHum b) TpuroHomeTpuuyeckas opmMa  3a4aHHOro  uYucna  MMeeTt  BUA
—1=cosxz +isinz (|z|=1), noatomy B cuny (1.5)

13 _z . . _z . i . _ .
(-1+i) _64\/§(c03( 4)+|S|n( 4)j—64\/§( ﬁ)_64 64i.

7, = %(Cosw + isinLZk”) - cosLSZk” + isin#, k=0,1,2.

BbinucebiBaem TPW NCKOMbIX KOPHA:

r .. 7 1 .43
2o =COS— +isin= == +i—;
3 3 2 2

T+ 2

. . T+ 27w _
Z; =COS +ISInT=COS7r+ISIn7Z=—1;



+4r

T ..
22 :COST+ 1SIN

m+4r 1 .3

3 2 2

3apaHue 2. BbinonHUTb AencTBUs

MNMpaBuna O6pasubl 3apaHusn
1. CnoxeHue - -+ . z +z
Hantm cymmy -17 -2, pasHOCTb | Hantu CyMMmy 17 =2,
(a, + bi) + (a, + byi) = =17 -1, npousBedeHue -1 U | pasHOCTb 27 A,
=a ta,+(b +b)i ! npousBeseHve =N
yacTHoe  ~1 ABYX  KOMIMIEKCHbIX z,
2. BbluntanHu i
anne Hneen YyacTHoe ! KOMMMEKCHbIX
(a, +b,i) —(a, +bi) = [aHbl_KoMMeKkcHble Yucna zi= -2 + | H1Cen
=a,~a +(b,~ )i S5i n 72 = 3 - 4i. Hantun: a)zi+2z2; 6)zo- s 94
- - 21; B)Z122; T) Z1/2>. :
1) =1 = 2 =1
3. YMHOXeHue 1) cymma:
. 2 =1
(@, +bi)-(a, + byi) = (=1+6i)+ (2 + 5i) Y
s : 3 S : 2)-: =
=aya,—bpb, +(ab, +a,b)i 1+24(6+5) =1+111
] z, =3
3) Z,=3+i
2+ 5 1+6:
a,+bi aa,+bp, e oy S,
- = A - T ) (5 ] ] I, = —Ji.
a,+bhi  a +bh 2=CD+O-6)i=3- "
L ab —ab 3)npousBeaeHue: 4)
.f'.l': e Ib.":

- (—1+6i)(2+5i) = =243
=—12-56+(-1-5+2-6)i= 5)7: = V2~ i
==2-304+(-5+12)=-32+7;

4) yacTHoe:
2+5i _(-D):2+6:5 (-1)-5-2-6
—-1+6 (-1 +6° (-1 +6°
28 17
= - —1
R

CamocTtosTenbHas pa6ota Ne 9
Tema: «OCHOBbI TEOPUN BEPOSATHOCTEN N MAaTEMATUYECKOM CTATUCTUKN»

Llenu: ®opmupoBaHue y cTydeHToB 6Ga3oBbiXx MaTteMaTUYECKUX 3HaHWA Ans pelleHust 3agadv B
npodpeccroHanbHOM AeATenbHOCTM, YMEHWEe MPUMEHsITb MaTeMaTU4YecKkuin annapat Teopuu
BEPOSITHOCTEN Mpu 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 CocTaBbTe OMNOPHbLIN KOHCNEKT N0 TeMe, «pa3BepHYTO» OTBETMB Ha BOMpPOCHI
[anTe onpeageneHne NoOHATUIO UCNbITaHNE?

Cdopmynupyinte Knaccuyeckoe onpeaernieHme BeposiTHOCTU?
Uemy paBHa BEpPOATHOCTb AOCTOBEPHOIO CObbITMA?

Yemy paBHa BEPOATHOCTb HEBO3MOXHOIO COObLITUA?

Yemy paBHa nonHas rpynna cobbitnin?

Kakoe cobbITne Ha3biBaeTCs CNOXHbIM?

Kakune cobbITnsa Ha3blBalOTCA HE3aBUCUMbIMN?

CnyyanHas BennymHa — 1o ?

© © N o g s~ wDdhPE

3anuwunTe 3aKkoH pacrnpeaeneHns cnyvyanHom BeENMYMHBbI.

|
o

UT0 Takoe AMCKpeTHas U HenpepbiBHAs CryyanHble BENUYUHbI?

|
=

B yem cmMbIcn 3akOHa pacnpegeneHns cny4yamHon BennymnHbl.

=
N

YUTto Takoe BuHOMUansHoe pacnpegeneHme?

=
w

Kak HaxoadaT matemaTudeckoe oxmagaHue AUCKPETHOW CrlyYanHOM BENUYNHbLI?
UTo Takoe OTKINOHEHNE Cry4YyanHon BENUYMHBI?
Kak MOXXHO HanTK cpegHee KBagpaTUYHOE OTKIOHEHNE ClyYanHOW BENNYMHBI?

e
o &

CamocTtosTenbHas pa6ota Ne 10
Llenu: MNpoBepka coOpMUPOBAHHOCTN Yy CTyAEHTOB 6a30BbIX MaTeEMaTUYECKMX 3HAHWUNA.
3apaHue. NogrotoBuTbCA K AMddepeHLUNpoOBaHHOMY 3a4eTy.

2. BbInonHUTb 3agaHvs

. sin3x
1. Beiuucnutb npegen lim,_,g —.
X

_ Bxf—x*+1 X3P+ 2x . X' -4
2. Beunenute npegenst: a) lim —————; 6) lim ——; -
x>0 2X" + X x>0 X©—4 x>0 X7 42X
. x2—16
3. Beuncnutb npepen limy_, 4 -
—
. sin5x
4. Beramcnutb npegen lim .
x>0  3x

.37+ X
5. Belumcnuts npegen lim ———.
x>0 X° —2X
x? —10x +16

6. Bbluncnute npeaen lim
x—8 X—8

7. NccnepoBatb pyHkumo f(x) :5—X6 Ha HenpepbIBHOCTb B TOYKe X, =6.
X_

8. Nccneposath dyHkumio T (X) =3x* —x* 1 nocTpouTb ee rpaduk.

9. Bbluncnutb 3Ha4YeHne NPOM3BOAHOW CreayoLnX YHKLMIN B TOUKEe X, =4:

a) f(x)=8x*-Inx; 6) f(x)=x>+5x.



10.

11.

12.
13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.
30.

31.
32.
33.
34.

HanTn npon3BoaHy PyHKUNN Y = (x4 —5x% + x)7 .
11x-8
2x+4

2x°-8

HanTn npon3BoaHy PyHKUUN Yy =

HanTn npon3BoaHyto pyHKUMN y =e
HainT NponsBoaHYI0 PYHKLUMM Y = In(8x4 —3x° +2).
4-x3 +x?—2x

Hantn HeonpeneneHHbIn HTerpan I dx.
X

o o o 3
Hantn HeonpefeneHHbI MHTerpan MeToLoM 3aMeHbl NepeMeHHON _fxz e dx.

o o o 4
HanTn HeonpegeneHHbln MHTerpan MeTogoM 3aMeHbl NepeMeHHON j(Gx +11) dx.
Hantn HeonpefeneHHbI MHTerpan MeTogoM 3aMeHbl NepeMeHHON Icos(6x—1)dx.

HanTn HeonpeaeneHHbln HTerpan MeTogoM 3aMeHbl NePEMEHHON Isine X-COSXdX .

3
Bbluncnntb onpeaeneHHbin nHTerpan I(Sx +1)dx.
0

1
Bblumcnutb onpeaeneHHbI MHTerpan I(X—S)xdx.
0

3+X4

2
. 2X
Bbluncnntb onpeaeneHHbIn nHTerpan I—z dx .
X
0

CKOpOCTb [BWKEHUS TOYKM U3MEHSIeTcsl Mo 3akoHy V=5t +4t+2 (m/c). Hantu nyTb s,
NPOWAEHHbIN TOYKOW 3a 4 C OT Havarna OBUXEHUS.
Bblumncnute o6bem Tena, noryd4eHHoOro OT BpalleHUs Urypbl, OrpaHUY4EeHHOW FMHUAMM

y=x?, y=0, x=1, x=3, BOKpyr ocu OX.
BbluMCnnTh NRoLwaab Urypsl, OrpaHNHeHHoR MuHuaMmn y = x>, y=0, x=1, x=2.
PewunTb gudpdepeHumnansHoe ypasHeHme y"—9y'+ 20y =0.
PelunTb ypaBHeHue AZ = 42x

Boblumcnutb C; - P,

32!
Bbluucnnte —
33!

Bbluncnuts A

Teno ABUXeTCS NPSMOMMHENHO CO ckopocTbio V = 0,1t m/c. Bbluncnutb nyTb, NPONOEHHbIN
Tenom 3a 10 cexk.

PelwmnTb ypaBHeHue A2 = 20x

PewunTb gudpdepeHumnansHoe ypasHeHme y' =11x.

Bbluncnutb nnowaab urypbl, orpaHU4eHHON NMHUAMK Y=2X2; X=1 N X=2

CKOpPOCTb ABWXXEHUS TOYKM M3MEHSeTCa Mo 3akoHy o =3t° +2t+1 wm/c. Hangute nyTb,

nponaeHHbIn To4kon 3a 10 ¢ OT Havana ABMXKEHUS



35. B oaHon kop3uHe HaxogsaTcs 5 6enbix n 10 yepHbIX wWapos, B gpyron — 4 6enbix n 11
YepHbIX. M3 Kakgon KOP3uHbI BbIHYM MO wapy. Hantu BepoaTHOCTb Toro, 4Yto oba wapa
OKaXyTCH YEepPHbIMU.

36. B notepee 1000 6unetoB. PasbirpbiBaetcs oanH Bbivrpbiwl B 200 pybnen m pecstb
Boinrpbiwen no 100 pybnen. Nyctb X — BenuumMHa BO3MOXHOMO BbIMIpbILLA ANS YernoBeka,
nmetowero ogmH unet. CoctaBuTb 3aKOH pacnpeneneHns aTom criydarHom BeENUYnHbI X.

37. CnyyarnHas BenuumHa X 3agaHa 3akOHOM pacnpeneneHns:

4 6 7

0,4 0,5 0,1

Hantn matematmnyeckoe oxuaaHue, AUCnepcuio, cpeaHee KBagpaTtuyHoe OTKIOHEHUE 3ToN
cnyyYyamHown BenuyuHbl X.



KpuTepuu oueHKM BHeayAUTOPHOM (CaMOCTOATENbHOM) paboThl

MpoueHT
peaynbTaTtu
BHOCTM

Bann
(oueHka)

Kputepum oueHnBaHus

90-100%

5

— rnybokoe u3yyeHne y4debGHOro MaTepuana, nuTepaTypbl W
HOpPMaTMBHbIX aKTOB MO BOMPOCY;

— MpaBuUIbHOCTb HOPMYIIMPOBOK, TOYHOCTL ONpeaernieHnst NOHATUN;

— nocnenoBaTenbHOCTb U3MOXEHMS MaTepuana;

— 000CHOBAHHOCTb M apryMeHTUPOBaHHOCTb BbIBOAOB;

— MpPaBUIbHOCTb OTBETOB Ha AOMOMHUTENbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINOMHEHUS 3a4aHus.

70-89%

— MOJIHOTa 1 NPaBUIIbHOCTb U3J1I0XEHUA MaTepuarna,

— He3Ha4nTeJiIbHbl€ HapyLlleHna nocnegoBaTesibHOCTU U3JNTOXKEHUA;
— HEeTOYHOCTHU B onpeneneHmnn NOHATUN;

— 060CHOBAHHOCTbL BbIBOAOB npunBogMMbIMN NpuMmepamMmu,

— NpaBUIIbHOCTb OTBETOB Ha AOMNOJIHUTESIbHbIE BOMPOCHI,

— CBOEBpPEMEHHOCTb BbINMOJIHEHNA 3aaHUA.

50-69%

—3HaHMe UM MOHMMaHWEe OCHOBHBLIX MONOXEHUA  y4eBGHOro
maTepuana;

— Hanu4yne owmnboK Npu U3NOXEeHUN MaTepuana;

—HenocrneaoBaTenbHOCTb U3NOoXeHUs maTepuana;

—HanuMyne ownboK B OMNpPedeneHUn MOHATUN, HEUCKaXKaKLIMX WX
CMbICIT;

— HEeCBOEBPEMEHHOCTb BbINOMHEHUS 3a4aHuns.

0-49%

—He3HaHue, HEBbLINOMIHEHNE WNU  HenpaBWilbHOE  BbINOSIHEHME
Bonblen Yyactn yd4ebHoro matepuana;

—OoLWwmnbKM B hopMynMpoBKe onpeaeneHnin, nckaxaroLime nx CMbicrl;

— BecnopsagovHoe U HeyBepeHHOe N3NoXeHne maTepunana,

— OTCYTCTBME OTBETOB Ha JOMNOSTHUTESbHbBIE BONPOCHI;

— OTCYTCTBME BbIBOLOB M HECNOCOBHOCTL UX CHOPMYNMPOBaTh;

— HeBbIMNONHEeHWe 3aaHnS.




