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IMosicuuTeabHAA 3aNIHCKA

Mertoandeckre peKOMEHIAIMKM Mo y4uyeOHOM nucuuiuiiHe MaTreMaTHyecKHe MeTOAbl pelleHHs!
NPUKJIATHBIX NPO(ecCHOHAIBHBIX 3a4a4 MPEJIHA3HAYEHBI JUIS BBITIOJIHEHUS CAMOCTOSTENbHONH PaboThI
oOyuaromumucs 1o crenuanbHoct 21.02.19 3emneycTpoiicTBo.

CamocrosTenbHass paboTa BBIMONHSACTCA IO 3aJaHUI0 W IPH METOAWYECKOM PYKOBOJICTBE
npernojaBaressi, Ho 6e3 ero HemoCPeCTBEHHOTO YYaCTHS.

Ilensto camocTOSITENbHOM pabOTHl SBISETCS OBIAJACHHE OOy4YarOIMMCS yMEHMSIMHM padoTaTh C
UCTOYHUKAMH, apTyMEHTAIIMA COOCTBEHHOW TOYKH 3pEHUSI.

MeTtoandeckre peKOMEHJANHU 110 CaMOCTOSATENIbHOW paboTe CTYICHTOB COAEP)KAT MaTepHaibl s
HOJTOTOBKHU K JICKIIMOHHBIM, IPAKTUYECKUM 3aHATHIM, K (POpMaM TEKYIIETro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

[IpennoxxeHHble B PEKOMEHJALUAX 3a/laHusl MO3BOJIAT YCIEUIHO OBIAJETh MPOECCHOHATBHBIMU
3HAaHUSIMHM, YMEHHUSMH W HaBBIKAMH, M HalpaBlieHbl Ha (OPMHpPOBaHHE OOMIMX M TPO(ECCHOHATBHBIX
KOMIIETECHIIM:

OK 01. Bribupate crocoObl pemnieHus 3afad NpopeccuoOHaIbHON AESITEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. Ucmnonb30BaTh COBpEMEHHBIE CPECTBA MMOMCKA, aHAJIU3a U UHTEpIpeTaluu HHOpMaluu, u
UH(QOPMALMOHHBIE TEXHOJOTHHU IS BBIITOJHEHUS 33a1a4 IPOPECCUOHATIBHOMN 1€ TEIbHOCTH.

[1K 1.2 BemmonHsaTh TOnorpaguueckie CheMKU pa3InyHbIX MaclITaboB

OcHoBHast 3agaya OOy4YeHMs MaTeMaTUKe [UIl CpEeIHero mpogecCHOHAIBLHOrO 00pa30BaHUs
3aKJII0YAaeTCsl B O0ECIEYEHMH MPOYHOIrO M CO3HATENBHOIO OBJAJEHUs OOy4yarolIMMUCS CUCTEMOU
MaTeMaTHYeCKUX 3HAHUM U yMeHUiIl, HeOOXOAUMBIX B NOBCEIHEBHON >KU3HU M TPYAOBOH IEATEIBHOCTH,
JOCTaTOYHBIX JJIsl M3Y4YEHUS CMEXHBIX JUCHMIUIMH U MPOJODKEHUS 00pa3oBaHMsA, a Takke B
npogecCHOHaIbHOMN J1eATeNbHOCTH, TPEOYIOLIeH JOCTaTOUHOM BBHICOKOM MaTeMaTH4eCKOH KyJlbTyphl, a TakK
Ke 3aKpelyieHue, yriyOjaeHue U pacliMpeHre 3HaHWN yuyeOHOM NMCIMIUIMHBI, TPUOOpETeHUe CTyAEeHTaMU
YMEHMM UM HAaBBIKOB HCIIOJIb30BAHMUSI COBPEMEHHBIX HAy4YHO-TEXHHUYECKHX CpEACTB, IPU PELICHUH
KOHKPETHBIX NTPAaKTUYECKUX 3a]a4.

[Ipy BBIMONHEHUH CaMOCTOSITEIBHON pabOThl 00YUYaIOMIMHCS CaMOCTOSATENIFHO OCYIIECTBISIET cOOP,
U3yuyeHHe, CUCTEeMAaTU3alMI0 U aHalu3 nHpopMaluy, a 3ateM opopmisier MHGOPMAIMIO U NIPECTABIsEeT Ha
OLIEHKY ITpenoaaBaTesis WK IPYIIIbL.



Buanbi camocTosiTes IbHOMH PadoThI

Ne Bun camocrositensHOI paboTh ®dopMa KOHTPOJIA MakcumanbHO
n/n e KOJI-BO
OanoB
l. Pabota ¢ ucrounukamu Y CTHBIN OTBET HA 3aHATUU 5
2. CocraBiieHne  ONOPHOrO  KOHcIEKTa | ONOPHBIN KOHCIIEKT 5
(MOXHO cxemy)
3. CocraBnenue KpoccBop/ia [MuceMenHbIe PAOOTHI 5
Pemenne nmpakruueckux 3anad [MucermenHbie paboOTHI 5
5 TectupoBanue 10 MHAUMBUAYAIBHBIM | TecTOBBIE 3a1aHUsA 5
TecTaM
6 VYdacTie B HaydHO-HCCIIEOBaTeNbCKOW | BoicTymienne  Ha  KoH(epeHUMH, | 5
NEeATEIbHOCTH KOHKYpcCax, OJIMMIIuagax
7 Hrorosas nposepka (B BUJIE 3a4€Ta) [IpomexyToynas aTrecTanus 5

Mertoanyeckue peKOMeHAAlNHU 110 padoTe ¢ HCTOYHUKAMH

PabGora c wHCTOYHHMKAMHM OCYIIECTBISETCA C LEJIbI0 MPHOOpEeTeHUs OO0YydarolUMCsl HaBBIKOB
CaMOCTOSITENIFHOTO HM3y4YeHHs yuyeOHoro wmarepuana. PaboTa ¢ HCTOYHMKAMM SIBISIETCS BaKHOU
COCTaBJISOLIEH MPU OATOTOBKE K 3aHATHUSM.

J71st OATOTOBKY K YCTHOMY ONPOCY HEOOXOAMMO MPOUYUTATh TEKCT UCTOYHMKA, BBIIEIUTH TJIAaBHOE,
COCTaBUTb IUIaH OTBETA, IOBTOPUTH TEKCT HECKOJBbKO pa3. Ha yueOHOM 3aHATHH MOJIHO, TOYHO, JOCTYIHO,
NPaBWIbHO, B3aUMOCBSI3aHO M JIOTMYHO M3JI0XKHUTh MaTepuali, WUIIOCTPUPYsS MpU HEOOXOAUMOCTH
pUMepaMu.

Pabota ¢ UCTOYHHKOM MOXET OBbITh IpeasokeHa B GopMe aHHOTUPOBAHUSA. AHHOTALMS MO3BOJISIET
COCTaBUTh O00O0OIIEHHOE IpeAcTaBieHHe 00 HCTouHuKe. [l cocTaBieHHs aHHOTAMHU HEOOXOIUMO
OTBETUTH Ha CIIETYIOIINE BOIPOCHI:

1. ®amunus aBTOpa, HOJHOE HAMMEHOBAHUE PAa0OThI, MECTO U IOl U3/IaHUSL.
2. Bua u3nanus (ctaths, y4eOHUK, U TIP. )

3. llenu u 3aga4un n3aHusl.

4. CtpykTypa U3/1aHUs U KpaTKUi 0030p coaepxaHus paboThI.

5. OcHOBHBIE MPOOIJIEMBI, 3aTPOHYTHIE ABTOPOM.

6. BpIBO/IBI M IIPE/JIO’KEHHSI aBTOPA 110 PEIICHUIO BBIJICICHHBIX TPOOIIEM.

VcTOUHUK aHHOTHPOBAHMSI ONPENEISIET NPENOJABATENb, OH YK€ OLIEHWBAET aHHOTALMIO, CAAHHYIO B
NUChbMEHHOU (hopme.

MeToanyeckre peKOMEHIAUM 110 BHINIOJHEHUIO TeCTOBBIX 3aIaHUM

BrinmosiHeHME TECTOBBIX 3aJaHUM 1O JAUCUUIUIMHE TMPOBOJATCS C LEJIbI0 MPOBEPKU 3HAHUU
CTYIeHTOB. TecTUpOBaHUE TO3BOJISET IMyTEM MOKMCKA MPABUIBLHOTO OTBETA M pa3dopa JOMyIIEHHBIX OMHUOO0K
Jy4Ill€ YCBOUTh TOT WJIM HHOM MaTepual o npeamMeTy.

[Ipu BBINOIHEHUH TECTOBBIX 3aIaHUI HEOOXOIUMO YUUTHIBATH:
1. TecTsl paccunTaHbl HA CAMOCTOSATENbHYIO PabOTy 0€3 UCO0Ib30BaHMUS BCIIOMOTaTEIbHBIX MATEPHAJIOB.
2. JInsi BBITIOJIHEHHSI TECTOBOTO 3aJ[aHusl, IPEXKJIE BCETO, CIEAyeT BHUMATEIHLHO MPOYUTATh MOCTABICHHBIN
BOIIPOC.



3. Ilocne 03HaKOMJIEHHUS C BOIIPOCOM CIIEAYeT MIPUCTYINATh K MPOUYTEHUIO IpeAsIaraéMblX BAPHAHTOB OTBETA.

4. Heo0xoauMo MmpoyMTaTh BCE BapHaHThl U B KauecTBE IMPABHIBHOIO OTBETa BBHIOpATh OAMH HMHJIEKC
(mdpoBoe mud0 OykBeHHOE 0003HAUCHNE).

5. Eciin B TECTOBOM 33JaHUM ITPABWIIBHBIX OTBETOB HECKOJIBKO, TO 3TO JOJDKHO YKa3bIBaThCsl B 3a/1aHUU.

6. bannel HauKMCAIOTCA 3a 331aHUE, BHIIIOJHEHHOE B TIOJIHOM 00beMe: TakK, €CIIU B 3aJJaHUU MIPETyCMOTPEHO
JIBa IIPaBWIbHBIX OTBETa, @ OTMEYEH TOJIBKO OJUH, BBIIOJIHEHUE JAHHOI'O 3a/1aHUs OLEHUBAECTCS HYJIEM
6aJIoB.

7. 3ananui, rae npaBUIbHBIA BaApUAHT OTCYTCTBYET, B TECTE HE MPEAYCMOTPEHO.

8. Ha BblIlloJIHEHUE Te€CTa OTBOAMUTCSA OrpaHMUEHHOE BpeMsi. OHO MOXKET BapbUPOBATHCSA B 3aBUCHMOCTH OT
YPOBHSI TECTUPYEMBIX, CIOKHOCTH M 00beMa TecTa. Kak mpaBuiio, BpeMs BBIIIOJHEHHS] TECTOBOTO 3a/laHus
onpenensiercs u3 pacyera 30-45 cexyH Ha OJJUH BOIIPOC.

MeToauyeckue peKOMEHIAIUH 10 COCTABJIEHUIO OMIOPHOT0 KOHCIEKTA
OnopHBIN KOHCTIEKT COCTaBIIACTCS C LETbI0 0000IICHHsI, CUCTEMATHU3AIMN U KPATKOTO M3JI0KEHUS
uHpopmaruu. CocTaBiieHHE OMTOPHOTO0 KOHCIIEKTA CIIOCOOCTBYET O0Jiee OBICTPOMY 3alIOMHUHAHUIO Y4€OHOTO
MaTepuaia.
CocTaBJieHHE OITOPHOTO KOHCIICKTa BKIIFOYAET CIICIYIOIIHNE JCHCTBYS:
H3ydenue Tekcra yueOHOro MaTepuania.
OnpeeneHre TJIABHOTO M BTOPOCTEIICHHOTO B aHAIM3UPYEMOM TEKCTE.
YcTaHOBIIEHUE TIOTUYECKOM MOCIIEI0BATEIFHOCTH MEXTY SJIEMEHTAMHU.
CocraBreHre XapaKTepUCTUKH 3JIEMEHTOB yUeOHOro MaTepuaia B KpaTkoi ¢opme.
Br160p OMOpHBIX CUTHAJIOB VISl PACCTAHOBKH aKIIEHTOB.
OdopmieHre onopHOro KOHCIEKTa.
OnopHBI KOHCIEKT MOXET OBbITh MPEACTABIEH B BUJE CXEMbl C HCIOIB30BAHHUEM CTPEJIOK st
OTIpe/IeNICHUS CBS3H MEXKIY dJIEMEHTaMH; CHCTEMbI T€OMETPUUECKHUX (QUTYD; TOTUYECKOM JIECTHUIIBI U T.1.
O1eHKO# OMOPHOTO KOHCIIEKTa MOKET CIY>KUTh KaueCTBO OTBETa, KaK CaMOro CTYICHTa, TaK U
JIPYTUX CTYJEHTOB €r0 MCIOJIb30BaBIIMX. [IpenonaBarens Takke MOXKET MPOBEPUTH OMOPHBIE KOHCIIEKTHI,

A e

C/laHHBIE B MHUCBMEHHOH (opme. Jlomyckaercs NMpoBeleHHE KOHKypca Ha CaMblil JIydIIMA KOHCHEKT IO
CIICAYIOUIMM KpPUTEPUSAM: KpaTKOCTh (DOPMBI; JIOTHUHOCTh H3JIOXKEHHUS; HAIrJIAAHOCTh BBIIIOJHEHHUS;
YHUBEPCAIbHOCTb COINCPIKAHMUS.

MeTtoanyeckue peKOMeHIAUMH M0 COCTABJIEHUIO KPOCCBOPAA.

KpoccBopasl cocraBisercss ¢ Ienbl0 OTOOpakeHUs MHPOpManuu B TpadUuecKOM BHIE JUIS
Pa3BUTHSI DPYIUINH, PACIIMPEHUS CIIOBAPHOTO 3araca, TPEHUPOBKHU MaMsTH, BHUMaHus. [Ipu cocraBieHnn
KPOCCBOPIOB HEOOXOIUMO HPUAEP>KUBATHCS MIPUHLIUIIOB HATIISIHOCTU U JOCTYITHOCTH.

1. KpoccBopa gomxeH coctosTh u3 7- 20 CJI0B MO 3aIaHHON TEME.
2. KpoccBopa nomxken 6wiTh "Kitaccuueckuit"
3. Odopmien Ha nucte popmata A4, BMeCTe ¢ BOIIPOCaMH

4. K xpoccBOpy JOKHBI OBITH OTBETHI HA IpYTroM JiucTe hopmata A4

5. Ha nucte ¢ KpoCCBOPJOM U JTUCTE C OTBETAMH JIOJDKHBI ObITh YKa3aHbl TEMa KpoccBOpia, Ne rpyIsl
¥ aBTOP pabOTHI.

6. He nomyckaercst Hanmnuue "muiamiek" (He3armoTHEHHBIX KIIETOK) B CETKE KPOCCBOP/A.

7. He nomyckatorcs ciy4aiiHble O0yKBOCOYETAHUS U IIEPECEUCHUSI.



8. 3aFa,Z[aHHLIC CJIOBa OOJI’KHBI OBITb HMMEHaMU CYIICCTBUTCIBHBIMH B HMCHHUTCIIBHOM IIaJCKCE
CAWHCTBCHHOI'O YHCJia.

9. JIByxOyKBEHHBIC CJIOBA JOHKHBI UMETh JIBA IIEPECECUCHUSI.
10. He nonyckatorcs abopesuatypsl (I10 I1K u 1.1.), coxpaienus (yp-1 u ap.).
11. He pexomenyercst 00JIbIIOE KOJTMYECTBO JIBYXOYKBEHHBIX CIIOB.

12. Bce TeKcTHI JOJIZKHBI OBLITH HAITHCAHBI p3360p‘II/IBO, KCJIATCIIbHO OTIICYAaTaHbI.
T'otoBas pa60Ta MPpEaACTaBIACTCA HA KOHTPOJIb B MIMCbMCHHOM BUIC.

MeTtoauyeckue peKOMeH/IALMHU N0 PellIeHN 0 MPAKTHYeCKHX 3a/1a4

[IpakTHyeckue 3afaud pelialTcs C IEJbl0 3aKpeluTh W3Y4YEHHbI MaTepuanl U chOpMHUPOBATH
onpejiefieHHble yYMEHHS W HaBBIKH, BBIPA0OTaThb y CTYAEHTAa CIOCOOHOCTh CAMOCTOSITEIBHO peIlaTh
MOCTaBJICHHBIE 33]]a4l, JJAKOHUYHO U CTPYKTYpUPOBAHO (OPMYIUPOBATH OTBET.

[Tpu pemieHuu 3aga4d CTyIEHTAaM MOXHO PEKOMEHIOBaTh TaKyl0 OCHOBHYIO CXEMY:
1) BCHOMHUTH TEOPETUYECKYIO YaCTh 110 TEME;
2) BBIMOJHUTH pEIIeHre TPUMEPOB (3a]1au), COTJIACHO 00pasily.

O6beM 3aaHus OINpenesseT MPEno1aBaTeNb.

3amaHus 1Isl CAMOCTOSITEIbHOM PadoThI

CamocrositeibHas padora Nel

Tema: «IlocTpoenue rpaguKoB GYHKIIHHA ¢ TOMOIIBI0 TEOMETPUIECKUX MTPEOOPAZOBAHMIN

Hean: 00600IUTH M CHCTEMATU3MPOBATH YMEHUS W HABBIKM IOCTPOEHUS TpaUKOB MOKA3aTEIbHOM H
JorapuPpMUIEcKon QyHKIUN

3aganue 1. U3yunre noctpoenue rpaduxos. Ohopmuts nocrpoenue rpadukoB GyHKINUN B TETPAIH.

IIpeoOpa3oBanue rpadukoB NMoKa3aTebHON (Bo3pacrawomieil) QyHKIHU.

Ne Dopmyna, I'paguuecxas Ne Dopmyna, Kommenmapuil I'paguueckas
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Bce rpaduxu QpyHKIHIT TOCTPOCHBI OTHOCUTEIHLHO «OCHOBHOTO» Tpaduka

IIpeoOpa3oBanue rpagukoB nmoka3arejabHoi (yObiBaromei) GQyHKIUNA.
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IIpeoOpa3oBanue rpagukoB jorapudpmmuyueckoii (Bo3pacraromein) GyHKIum.

Ne Dopmyna, I'paguuecxas Ne Dopmyna, Kommenmapuu I'paguuecxas
KOMMeHmapuui unrocmpayus unrocmpayus
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Bce rpaduxu QpyHKIMI TOCTPOSHBI OTHOCUTEIHLHO «OCHOBHOTO» rpaduka -

v =log, x

E]

IIpeodpa3oBanne rpagukos Jorapupmmuyeckoi (yoObiBaromei) pyHkuun

BOKpYT ocu OX
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-2 “ 2 \4) 2 27
4 |]| v =log,2x) v =log, (2x)
v=|— ry
y=4 \4/
5 = PR x x
=41 1.=|l|: 1—log_: 1—1|L:+gl—1
T Y, - .
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6 |1|‘ y=log,lx—2) ,1'=1|::glﬁ:|:—l]
y=4" "\ _

7 (1Y y=log, (x+1) v=log, (x+1)
y =4 '1I=|'~I'| .

8 | 1 '~|"| y=1+log, a =1+ lngl.‘r
y=4"4 ) +1 i

9 ) =|l|" y=—2+log, x y=—2+ 10!_21_ X
=4 -\ -2 )

10 ) =_!r]_-|' y=—log, x y ——lmg;x
y=4it) BERCE '

11 | 1 |' y=log,(—x) _1'=1|::g]_|:—_r}
y=qg 3 _I

3apanme 3. IlocTpoiite rpaguku MokazaTelbHOW WM Jorapupmuueckoi (GyHKIMHU (B COOTBETCTBUHU CO

CBOMM BapUaHTOM).

BapuanT 1 Bapuant 2 Bapuant 3 BapuanT 4

ITocTpouts rpa¢uk | [Toctpoutrs  rpaduk | [Tocrpouth rpaduk | IToctpouts rpadpux
dyHKM - fog,x byHKINU y=3"+1 byHKIHN y=log,sx-1 byHKIIU y=05
Bapmunant 5 Bapuanrt 6 Bapuant 7 Bapmuanr 8

ITocTponts rpaduxk | [Toctpouts  rpaduk | [Toctpoutsh rpaduxk | [Toctpouts rpaduk
byHKuHH y=log,,x (GyHKIUH y=log; x dynxmn T + byHKIIMHN y=log s x
Bapuanrt 9 Bapuanr 10 Bapuanr 11 Bapuanr 12

[TocTpouts rpaduk | [loctpouts  rpadux | [TocTpoutsb rpaduk | [Toctpouts rpaduk
dymcnn ¥ =102 e V=05 o Y1023 gy V=5
Bapuanr 13 Bapuanr 14 Bapuanr 15 Bapuanr 16

[Toctpouts rpa¢uk | [Toctpoutrs  rpaduk | [Tocrpoutsh rpaduk | IToctpouts rpadux
bynKiH y=3t -2 dyHEi 1=03"-2 | Gynkuun — v=logs(x—1)

v=lag,,(x—1)

11




Bapuanr 17 Bapuanr 18 Bapuanr 19 Bapuanr 20

IToctpouts rpa¢uk | I[Toctpoutrs  rpaduk | [Toctpouth rpaduk | IToctpouts rpadpux
bymKIm ) e i s V= 3" +1 dymicn Y= log:x+3 byHKIH y=log.(x+1)
Bapuanr 21 Bapuanr 22 Bapuanr 23 Bapuanr 24

IToctpouts rpa¢uk | I[Toctpoutrs  rpaduk | [Toctpouth rpaduk | IToctpouts rpadpux
byHKIUN byHKIIUN s V= 572 PT— R
y=log,(x+1) y=—log,sx

Bapmuanr 25 Bapuanr 26 Bapuanr 27 Bapuanr 28

ITocTponts rpaduxk | [Toctpouts  rpaduk | Iloctpouth rpaduxk | IToctpouts rpaduk
dyHKIHH dyHKIMH g ¥ =185 % pymran ¥ =03" +1
v=log .(x+2) v=log.x+2

CamocrosiTesibHasi padora Ne2

Tema: «Onpenenenue npeaena GpyHkuuu. OCHOBHBIE TEOPEMBI O TIpeiesiax. 3aMeuaTeIbHbIC PEISTbD»

enn:

C(I)OpMI/IpOBaTB YMCHHUEC HAXOAUTb IIPCACIIbL MOCJIEIOBAaTEIIbHOCTEN U IMPpEaciibL

HCITIOJIB30BATh 3aMCYaTCIILHBIC IIPEACIIbI JJI HAXOXKIACHUA IIPCACIIOB.

byHKIHH,

3apanme 1. [IoaroroBUTHCS K YCTHOMY OIPOCY, OTBETUB Ha CIEAYIOIIHNE BOIPOCHI:
1.Yro Takoe npenen GyHKIHH?

2.Yto Takoe npenen GyHKIMH caeBa?

3.Uro Takoe npenen GpyHKIUU cripaBa?

4.Kakue npenensl Ha3pIBarOTCSl OAHOCTOPOHHUMHU?

5.Kakoii npezesn Ha3bIBAIOT MPEJIEIOM Ha OECKOHEUHOCTH?
6.Ilepeuncrure Teopemsl 0 npeaenax’?
7.CKOJBKO 3aMeYaTeNbHbIX MpeieoB Bl 3HaeTe? VX hopMynupoBKku?

3ananue 2. PaccMoTpuTe 00pasiibl BEIUMCICHUS MIPEAETIOB U PELINTE IPYTUE 3aJaHHUSI CAMOCTOSATEIBHO

IIpumep 1. Beraucnure npeaenst:

lim, ,,(4x?> — 6x + 3)

Pemenue: Vcnonb3ys Teopemsl O mpezenax, Halo HaWTU CyMMY W Pa3HOCTb IIPENEIOB, a MOTOM MPOCTO

MOJICTaBUTh JABOWKY B (DYHKIIMIO, CTOSLIYIO MO/ 3HAKOM Ipeiena:

lim,_,(4x” — 6% + 3) _lim,_,4x? _lim,_, 6x lim,_, 3

OtBe

IIpumep 2. Boruucnure npeesns:

g e

lim -
K00 o
Perienue: ? 2x

- lim, ,,(4x?> — 6x + 3}:7

lim 5
X700 oy

12
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5
lim — =10
N o
OTBer: T 2x

0

o0

CJIM UMEEM HEONPCACIICHHOCTHb BHUa 1501058 : ) TO HEOOXOAUMBI ITPCOOPA30OBAHUA.
E (D) (-JJ , o 0

. x% —5x+4
limy ;5
IIpumep 3. Brruuciure npeiens: X —3x42

. x?—5x+4 1-5+4 0
lim,_,; - = = -
Pemienue: x-—3x+2 1-3+2 0

0

Yucnutens U 3HaMEHATeNNb JpoOu mpu X=1 paBHBI (”) . BBIMOTHUM TOXECTBEHHOE TIpeoOpazoBaHue

(pa3nokeHre YMCIUTENs U 3HaMEHaTelIsl Ha MHOKUTENU U COKPATUTh Ha OOLIUI MHOXKUTEIb)

x> —5x+4=0

JI=b*-4ac, 1 =25-4*1*4=25 - 16 =9.
543 53

X1: 2 =4 I/IXzZ 2 =]

2
X° — bxX + 4:(X_1)(X_4)
X2~ 3x+2
AHaJIOTUYHO 3HAMEHATEIb: =(x-1)(x-2).
. x? —5x+4 . x—1)(x—4 . x—4 -3
iy, = iy ) =l T = =3
[Moacrapsem: xoex (x—-1)(x—2) X
. X% —5x+4
limg ., 5 —
Otset: x?—3x+2
. 2x2—3x—5
limy o
IIpumep 4. Berauciaure mpeaeisl: 1+x+3x

o0

—CO ("J'_F)
Pemenune: Yucnurenr M 3HaAMEHaTeNlb JpOOM NpU X= paBHBI . Heobxonumo wucnosiab3oBaTh

npeo6pa30BaHHe: ACJIICHUE YUCIIUTEIA U 3HAMCHATCII HAa MAaKCUMAJIbHYIO CTCIICHb X (B JaHHOM IIPpUMEPE

MaKCHMaJibHasi CTETEeHb paBHA 2). YUMTHIBas, 4TO BeJIMYMHA OOpaTHas OECKOHEUHO OOJIbIION BETUYHHE

€CTh OECKOHEYHO MaJjiast BCIIMYHHA, PACKPOEM HUCXOJHYIO HCOIIPCACIICHHOCTD, 100 BEIHECTH INEPEMCHHYIO B

HanOOoJbILIEH CTETIEHN B YUCIUTENN U 3HaMeHaTeNu ApoOr U COKPATUTh Ha HAUOOJIBIIYIO CTETIeHb.
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2x*—-3x-5 2x' x5 , 37" 5
2 -3-5 @ P R S G x  x _Z
2 P T i — % = = ==
oo 1+5+350 w0 e l+xt3x  rw x 38 wwe 1700 170 3
X X X X X X
. 2x?—-3x—5 2
lim,_,, ——— =
. V2+x—/2—x
lim,_,g
IIpumep S. Beruucnure npenensl: 5

_}
Pemenne: B aTom npuMepe Mpeacibl YUCIUTECIII U 3HAMCHATCIIA IIPpU X 0 PpaBHBI HYJIIO. HeO6XOI[I/IMO

YHUCIUTEIIb U 3BHAMCHATCJIb YMHOXKUTH Ha BBIPAXKCHUC, COIIPSAKEHHOC YUCIUTEIIIO.

V2 +x—V2-x | (V24+x—-V2—-x)(¥V2Z+x+V2 —x)
lim = lim =
x—0 5% x—0 5x(vV2 +x + V2 — x)

2+x—2+x — lim 2x — lim 2 .
X0 5y(V2+x+V2—x) X0 5y (V2+x+V2—x) %20 5 24x+/2—x)

lim

lim 2 2 V2

x—0

511n{1}(\f2+x+\12—x)_5m2~.,5_ﬁ
X—)

lim V2+x—/2—x 2
x—=0" = 7 14
Otser: Sx 10

IIpumMepsl A1 caMOCTOSITEILHOTO pemieHusi: Berunciure npeenbl QyHKIMMA:

: 2x—4 3x3 +2x% +x+2
: 21 _ lim, ,g5— ' e ; _
lim, ,, x* lim,_q(2x — 4VX) x-83 . limy PCy— lim,_4 (VX — 3x)
. x2—1 . 1 . 1 I 23\* I 3~
lim,_,, P — llrnx_.mx—2 ln“n,{_,ﬂx—2 my o (5 imy o |5
lim K9 lim i lim 3 lim ¥ =16 lim L lim =9
=3 22 546 X=2 2 v 9 X3 2 g9 X—4 o g X=2 2 3v49 X232 _6x+9
lim X9 lim i lim 276 lim X' -6x+8 lim 1
X3 4x412 X0 gya_py2 X272 (x42)? s I =1 3 g
. x+2 . x*—16 6x*—5x3 +x% fx—2 %2 —8x+15
lim, , , — lim, ., —— ; bR TRR TR ; VATV e ; X TexT e
x=—2 7 3 xod o, lim,_,, ™ lim,_,, — lim,_,c ER
lim 3x%—8x+4 lim (1+x)3—(1+3x)
X=2 52 qayx+g x—0 x2+3x3
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. Xx—6 Yyx+1-1 . 3—\;";
S - - lim —
limy s Vx+3-3 lim o X9 4—\2x—2
3x24+4x+5 2x%2—3x+2 Cx+2 Ox” +3x+5
lim ——  lim ——  lim —— lim e [ /%2 —
X799 gx243x—1 X709 g2 _ax+7 X799 15x+7 X709 3x7 +8x—12 hmx—m(“ x“+1 X)
. " . " x
liI'E] sin3x lim sin3x liI‘Il sindx lim sin >
=0 ¢ =0 i 6x x=0 gy =0
lim (1 + E)Bx lim (1 + 2)x lim (1 + B)x lim (1 + ! )x
X — 00 x X —00 x X —00 x H—00 5o

ix

’ (x+3)x I (x+3)""+3 I (x+1)x
im ) lim,_._(— im -
x—m | 5 Koo\ Ly x—00 \

: 1\** 2
lim,_, ., (1 + i) lim,_,, (1 + E) )

x+3\ X4 y—7232X+3 s—13y X2
lim, _, (—) lim, _, (—) lim.,_,, (—)
e X790 41 X7 A x+3

CamocrositeibHas padora Ne3

Tema: «Bpruncnenue npou3BOAHBIX (YHKIUH. NPUMEHEHUE IMPOU3BOJHOM K PEIICHHUI0 MPAaKTHYECKUX
3a1a4»

Heau: chopmupoBaTh yMEHHE HAXOJUTh MPOU3BOAHbBIE (PYHKIIHM, 3aJaHHBIX B IBHOM, JIOTAapU(PMHUUECKOM U
napaMeTpUuecKoM BHJE, HAXOJIUTh MPOU3BOJAHBIE CIOXKHBIX (DYHKUIMH, 3HATH I'€OMETPUUECKHH CMBICIT
npou3BoHOU. [IoBTOpHUTH, OOOOIIMTH M CHCTEMAaTH3MPOBATH 3HAHMUA O (PU3MYECKOM CMBICIE IMEpPBOH
IPOU3BOJHOMN, CIOCOOCTBOBAThH BHIPAOOTKE HABBIKOB B MPUMEHEHUH MPOU3BOIHOM K PELICHUIO 3a/ay.
3ananme 1. CocTaBbTe KOHCIIEKT 10 TeMe (UCHOJIb3YsI METOJMUECKUE PEKOMEHIALINN).

3ananme 2. Haiitu npon3BoaHbIe OT (GYyHKIUU:

X"’ 2 — 2
L oyx 3%% + 6X — 2 6. y:(x +Vx)
2
2x5 3 (1 _ 31__)
2. y=3 x % 7. y=\ Wk
r,2 1 3 5
3. y=x x* 3x? 8. yz?i“? Vd
_i.—‘*‘ 24/x 9. y=2tgx—3cosx
4. y=vx 10. y = 7sin x+ Se*
s y:i +2Yx - 23 11 y=VX+ctg x

12. y:2 EUF + Inx

15



13.

14.

15.

16.

17.y=

18.

19.

20.

21.

22.

23.
24.

25. y

26.

27.

28.

29.

30.
31.

32.
33.

34.

y=2sin X -6 tg x

x

a Inx

y= NG \3

VX —2¥x
tg x+Inx
y= 4

ctg x

y:\ff sin x —

yzsﬁ + 33x + 23x

y:ex —sinx + cosx

(222 + 1)

y = sin X cos X
y:(x2 + x)Inx

y=tgx "

y =ctg X cosX

sinx - (;—C + \E)

y

16

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.

y=(sinx — cos x)?

x—1

y=x+1

x%-2x

y= sinx

COSX

y=x+2
tgx
y= V¥

e*—3x*

y= cosx

x?+3x-1
y= x?-1
y:(sin x +e*)?

(x-1)?
y= Inx

et—2sinx

y= X—COSX

Inx—3x

y= tgx

tg x+cosx
y= Vx

3 '_4 .
y:\fx sin x
y=(x + 1)%e*

2x—3
y=4x2+1

sinx—4x

y= ctgx

G++)

cosx |- +x

y= 3

y =sin x tg x

y = ctg X coSs X

y:(3x +2)%-e*
tg x+cosx

y= x3-2x



56, y=(COS X + e*)? sinx -e*
58.y=  «x®
e*—2tg x
57.y=x-ctgx ctg x
59. y=(x*—x)
[IpouzBoaHas coKHOU (HYHKIUU
1. v =sinloy-1) g% g3
2. ¥ —cos5x+6) 22.y= Va+l
3. =InGx +2) .
4 v —c 23_y:ln(x +3x — 2)
5. v=e- 24. y:(:Sil'l 4x + 1)5
6. :r.r.:(.‘h -21) 1
7 W :(—l + I"I-.Y); 3.—"72
25, y=1 (2x—sin3x)
8. v =sin(2- 3x) y=r
9. v =Inl12y-3) 1
10. v =02- 4x¥ 26. y=(1+cos4x)”
1. v =l +1) ;
12. 1 =Inlox- %) 27. y:(tg 4x + 3)
13. V =gt 28 y=SiI1 Iy - 84.1’2—3.1.’
14. v =g’
15. v =arcsin 3y 29 h(x)z _2_ 1_
16. v =arceos 2y X
- . Ix
17. _'l —( ."'.} 30 _S[II3 X
18. v =sinlx +2) . y=
3 2
19, y=Ctg~ (x — 2x7) 31.},:60325%
20. y:gv’sin 3x 32. y=Sin 3x cos 5x
21. y:\fxz —3x +2 33. y:(tg 3x + cos 2x)?

CamocrositesqibHasi padbora Ned

Tema: «HaxoxneHue HEONPENENICHHBIX HWHTErPajoB  pPA3IMYHBIMU W METOJAaMHU. BBIYHMCICHHUE
ONPEJIETICHHBIX HHTErPATIOBY

Henu: 3akpenuTh yMeHHS HWHTETPUPOBATH (YHKIUIO, HCIONB3YsS TAaOMUIly OCHOBHBIX WHTETPAJIOB;
3aKpeNUTh HAaBBIKM HAXOXACHUS HEOIpPeNeICHHBIX HWHTETPAIOB Pa3NUYHBIMU CIIOCO0AMU; TIJIOMIAAH
KPUBOJIMHENHOMN TPaIlCLUH.

3ananue 1. Tabnuua uHTErpanoB

Ll n o E ) l’kx_;,_b)n-l—l
= e G JUex +by*dx = - == ien® Lk #0
1 —
,fdx=x+C  [kdx—kx+C | Fdx=2x+C

17



1
kx+b

il{l

A

J

o dx = -In(kx + b) + C, k +0
'hl|'|'i+( k

3.

[sin(kx +b)dx = — —-cos(kx +b) +C, k+0

|-

4 I;m.uh - cosy + O

[ cos (kx + b) dx = %'Sill(kx-i-b}-i-c, k #0

5 Ji‘n»..u.’x —sinxy+

dx x m
r “h‘ =texv + (o Thrn NEY fcosx N ln|t‘g(5+5)| +C
Cdeos x 2 ’ )
dx x
r : j.: = crex+(C voTe NEY J’siu:m: g 2
81N v >

9 [tg xdx = —In|cosx| + C

9 [ ctg xdx = In|sinx| + C

1
. o [ *Pdyx = =P 1 ¢, k#0
10. Ju dv ="+ k
11. |:r'c.f.\' =9 4 L as0)
. I
.y | A )
12. | — =—wrcte —+(
L/ B il il
. ey - .
13. | 7= =arcsin— +(
Yl - X il
« il B - )
14, | 7 =Inu+~u 2a” (+C u:“-n|,u_-—'tl.
YT Za”
dx 1 x—a dx 1 atx
fz 2_—IH—+C fz E p L &
15.° x*—a 2a x+a as—x 2a a—x i 1)
o " I 5 u': = 5 . )
16. l\.-'a.r" +a”du :; Vium +a” +—Inu+Nu +a |+C, a 70

v, a#0

S 3 o[ N e .
17. i\-n - =—Na - uT + —arcsin
~ ] 1

. L

I/ICHOHBSYFI Ta6J'II/II_[y HHTCIPaJIOB, BEIYUCIIUTEC HEOIIPCACIICHHBIC MHTCIPAJIbI:

3 3dx
Jr;(“ J-d-a’\.r’;:
5 [3e"du 5. [0 +5cd

xyxdx

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

I

18



f(xg_B)z dx fm;f}z dx

at Vx
7. 12.
.1-3'*'2 —x
| —zdx [e*(1—°)dx
8. 13.
_ 5_2 1 ) 1-sin®*x
J-(X—i_ V(_X 3x x3 sin?x dx f sinZx dx
9. 14.
1 2 3 2% 4 % sin x
J’(; +§+E) dx fe exsmxdx
- e
10. 15.

2Jx
11. '[Sx e

3aganue 2: BoluncnuTh HHTETPAJIbl, UCHIOIB3YS 3aMEHY NepeMEHHON

f(3x+%)§dx o [V@x+3)2dx
1. ' :
J~ dx

dx

[Cx+0,5)3dx MCEEVE
2 10
2. :
4dx
j'cos(gx —2)dx 1(3_2):)6
3 11.
. 2x 1
j'sm?dx f(2ccs(§ ~ 1) —5e™"3) dx
4 12.
_dx 2% 3%
J|-51'?r12(-5,t'+1) J’(%) dx
. 13.
J‘ dx a—2x
cos?(2—9x) [e?*(1— S)dx
6 14. '
J- dx J~5—sin.3f4x+1]
3x+1 sin®(4x+1)
15.

. [+3 -~ 5xdx

3aganue 3. MeToJ MIHTETPUPOBAHUS 110 YACTSM.

1 l'\. Cos vl

| f(fi— bx)e™ dx

2

[ xln x dx
4, Il[ﬁ.x + 8k
5. .](4 - Sa ke
6. IJ'—L\. I el

19



7. l|'_“__'. [n vefx

8. ll‘_‘u I xely

9. |f_' - 9x)cos vl
10. .I{] + 1 Jsin vl

3aua}me 4. PaCCMOTpI/ITe OpUMEPBLI BBIYHUCICHHA OIPCACICHHBIX HHTCTPAJIOB MW CICAYIOIIHUC PCHIUTC
CaMOCTOATCIIbHO

1. . Boruucauts uHTErpan  |cos v dy.

Penrenue. |cm'_1 v =sinx © =sin T - sin0=1-0=].

Ll [ ™
| 2x |
2. Beruucnuth uHTErpan |+t v,
o =
b =W A
Pemenne. Ha ocHOBaHuU CBOWCTB onpeziesieHHoro uurerpaia u gopmynisl Heiorona-JleiiOnuia nomyyaem

2x ] ) v L ,
I + ey = | — v+ I v =
s1 5 24% 32 P2

= — + \'-.\' . :-I -{lJ'. - -J'- )+(.‘ l.Jl - \..] ]:.l. H5+1 =14
5 2, + 5 3

-2
X dx
Ipumepsr: 1. 70
2
. J, 2xdx
fﬂzxz dx
2.3
.fl x*dx
3 4
5 Jo x*dx
2
. J; (2x+ 2)dx
[1 (5x— 3)dx
7.-71

oI (ax+ 2)dx

f_22 (4x3 — 3x% + 2x + 1)dx

20



0 f_ﬂl (x3 + 2x) dx

3ananue 5. 1. Haiiqute miuomaap 3amTpuxoBaHHON (GUTYPBI, N300pakKeHHON HA pUCYHKE 1.

4

a) 3 \

6)3, ..h. ‘ i 1

8) 1; (puc. 1)

2) 2.

2. Haitnure momaas 3amTpuxoBaHHOW (PUTYpPHI, H300pa)KEHHON HA PUCYHKE 2.
a) l;

0)2;
1

oz 7 T N ned

1
2) 12

3. Haiigure miomans GUIrypsl, OrpaHMYEHHOM apaboIoi y = x> ¥ IpsAMOH y = 5—x.

a) 4,8;
21
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https://1.bp.blogspot.com/-1-Cgl-5J95g/Xyp8b6FgOaI/AAAAAAAA3Qw/zrmYbJb3kbwhyU-IKmQhrrcj3Xj3kGYZwCLcBGAsYHQ/s316/0.png%00%E5%A1%B9%EF%92%81%E1%B4%BB%E4%A1%BF%E2%B2%AF%E5%B6%82%E8%97%84%E6%8C%A7%00%00%EA%AE%A5

0)5,5;
6) 4,2;
2)4,5.
4. Haiinute ruomaib 3alITPUXOBAaHHON (GUTYpBI, H300paXEHHOM HA pUCYHKE 3.
a) 4,

0) In 4;

8) —4In 4;

2)4In 4. (puc. 3)

5. HaliguTe momaas 3aTpux0BaHHON (GUTYPBI, H300paXEHHOM HAa pUCYHKE 4.
1

a)2; \

1

6) % _M

6)1; (puc.4)
2

2) 5

3

6. Haiimure mutomanpr Gurypel, orpaHUuEeHHON TUIIEPOOIION y= % U IPAMBIMH )= 3 1 X = 3.

a) 4 —3In3;
0) 6 —3In3;
8) 6 — 3In2;
2) 8 —2In3.

7. HalinuTe miomans GUrypsl, OrpaHUYEHHON apabosIoi y= 3x—x*, KacaTelbHOM, NPOBEICHHOM 10 JaHHON
napaboJibl B TOUKE ¢ a0CIMCCOIO0 X¢=3, ¥ OChIO OPAHMHAT.

a) 7,
0) 8;
6) 11;
2) 9.

8. Haiimure momans GUrypsl, OrpaHMYEHHON apabonaMu y=xu y= 2x—x".

22
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CamocrositesbHasi padora NeS

Tema: «/leficTBust ¢ marpuniamu. Haxoxenue o0paTHoil MaTpUIIbD»

Henn: 3akpenuTh HABBIKM ONPEIENICHUS pa3Mepa U BUAA MATPUL; BBIIIOJHEHUS CIOKEHUS W BBIUUTAHUS
MaTpHLl, YMHOXXEHUs MATpPULl HA YUCJIO, TPAHCIIOHUPOBAHWE MATPHII, BBIMIOJHEHUS YMHOXECHHUS MaTpHL,
BO3BEJCHUA MAaTpULl B CTEIICHb;, BBIYUCICHUSA ONPEACINUTEICH BTOPOrO U TPETHErO MOPAAKA U IPUMEHEHUS
CBOWCTB OIpeeNuTeNe; BRIYUCICHUS O0OpaTHON MaTPHIIBI.

3ananme 1. CocTaBbTe KPOCCBOP/ MO TeME (MCIIOJIB3YSI METOINYECKHE PEKOMEHIAIIH )

3anaﬂne 2. PaCCMOTpeTB O6p8.3].ILI BBINIOJIHEHMS I€HCTBUI HAJ MaTpulaMu U HaXOKACHUC OHpe,[[CJII/ITeHeﬁ.

1 2 3 LA

1id

+d
od
ad

OBPA3ELI: Bemmoauuts geucteus: | ||

-

Pemienue. BoinosiHUM pemieHue 1o JAEHCTBUSAM.

1 2 3 1 2 3 (1]l + 2] + 32 12 42 %] 4+ 3 F 1
1 1 3| 1 1 3| =|1*14+1%1+3%*2 1+ 2 +1%1+3*4 13
2 < 5 2 el s 2] +4F] + 5F2 2F2 +4%F] +5F4 2
2 1 «» = =1
- 1 = = 1
T 4 =
3 2 1 |'-' L&) A
3 -1 1 3| =| 3 3 3
> o = [6v = 15
| 2 ﬁ'll |. 1 9 16 24 boofh A o 0 21
[ i1 =R 15 21 I3 9 | =5 12 12
L | |1 T4 lh 28 43 fh 5 |5 10 23 28
L I > = 1
OTBeT:I‘:‘ r = e |
1 > —_—1 = ==
12 1 I
OBPA3ELL: * = | | B= ]

[IpousBenenue A -BHe onpeneneHo, Tak KaK YUCIO CTONOIOB MaTpHIlbl A (3) HE COBMAIaeT C YUCIOM CTPOK

MaTpuIlsl B (2).

[IpousBenenue 5 -4 onpeneneHo.
15 | =

I 2713 1

OBPA3EL] : Beruucnute onpeaenutens -+ =



Pemenne. /{151 BEIYMCIIEHUS ONPEENIUTENs TPETHETO MOpsAIKa OyAeM HCIOJIb30BaTh U3BECTHYIO (HOPMYITY
Capproca (paBWJIO TPEYTrOJIBHUKOB), KOTOPOE€ MOXET OBbITh 3amHCaHO clenyrome (Gopmyoi:

[ o [T - 7 Y 7 U ¥ IO 7 . o O ¥ DR ¢ L [ N7 B B SO N ¥ Y ¥ B Y

T ]
d

b 05 S fAFUETEAT 2 AFHML . TESF5- 04 2 1K 0 =0 Oreet: 0.

3aganme 3. AHAJIOTMYHO 33JJaHUIO 2 , BRIMOJHUTE CJICIYIONINE 3a/IaHNs MUCbMEHHO B TETPAIH.

1.  Haiitu cymmy, pa3HOCTb, IPOM3BEACHUS ABYX MATPUIl A 1 B(eciu 5TO BO3MOKHO).
1 3) 4 -2
a) A= ,B= ;
l.._l D -..__ ]- - 3
Z1 1 0 2 0 4
6)~"’L=[ ,B= ;
-3 2 1) “1 3 0
2 1|
B) ) . B=|4 0.
41 20 |
A=[ 0 3)
0 30 S
13 1) -1 4 2
A= 2 0 4| B=0 -1 3
) 2 0 -3} 2 -2 1]
2 -l|
1 3
B =
) 0 2|
nH A=(3 1 4 -1) |
| -1 0/
12 3 —5 5 —10)
A=|-10 -5 B=|1 -1 2
e) 01 -1 1 -1 2
x) R (3 _’ ,B ‘ 40
“Tlo 7)) X g 3_,3?
3) A: l::’:l _li - ':I 5_4I
1 3 -8 0]

2. Ianb matpunsl A. B u C. Ilokasars, uto (AB)-C=A-(BC).

4 08 -4
-8 0 1)



(401

B= -1 0|

0 1| C:[ 2 —!-"‘
6) A=(4 8 3 1) |40 -3 8)

3. Beiucaurs (3A - 2B)-C, eciu

2 —4) "4 —8) 1 -4 0)
0 1) L0 -1 — 8 1 4
4. Haiitu 47 , €CIIH
1T 0 2
a) S _1..56);51: o 0 3 [.
A= 21 -1)
0 3 ) '
5. Haiitu marpuny X, eciiu 3A+2X=B, rae
"1 4 0 ‘0 3 0
__—1 0 2._. .\.2 1 2._.'
6. Haiitu ABC, ecu
1 0 l]"'| -1
a) ,B=| 0 1 2;,C= 2
1 0 1
A:I 10 1) |
-1 2 =2/ o
N [ 3 20 B [l 0 [’4 1
R P Y At R Al PR
7. Brraucnuts onpenenurenu
31 1o 5o J4s ]
.
o 4o 0 im0 slinlo il 2l
: 3 sino —coso
R PR Cos¢ siua'

8. C MMOMOUILIO IpaBuJia TPCYTrOJIbHUKOB BBIYUCIIUTL OIIPCACIUTCIIN

12 3 41 8 2 3 14 _'1
-1 2 4 03 2 -1 2 -1 0
)l 0 3 -1309]-8 1 03B | 1 -2 455D

J T




9. Haiitn oOpaTHyIO MaTpHILy:

1 0)
a) A=(8)06) A=/, 38 A7
(| 8 - 2) [0 4
12 3 1
4=-12 4 A= é
u) 03 =Ly |
10
12 3)
4=2 46 4= 02
0 3 1] 0 0
M) | 5 H)

CamocrosiTesibHass pabora Ne6

0) g2 1)
810 T2 4
1 0 0] 4
A= 01 0,5 =0
0 0 1) 0
—5) (3 0)
4 A= 1 ~1
2 0 -1 3/
;1) '

Tema: «PemeHue cucTeM JIMHEHMHBIX ypaBHeHI/Iﬁ Pa3JIMYHbIMU MCTOaMM»

o4& O
© oo

HeJII/I: 3aKPCIIMTh HABBIKH BBIIIOJHCHUA CIIOKCHHA W BBIYMTAHUSA MATPHUL, YMHOKCHHA MATpHIl HA YUCIIO,

TPAHCIIOHUPOBAHHUC MATPUIL;

BBITIOJIHCHUSA YMHOXCHUA MATpHUII,

BO3BCICHHUA MATpUll B CTCIICHb,

BBIYMCIICHHS ONPEACIIUTENECH BTOPOTO M TPETHEro IOPSAAKAa U IPUMEHEHUS CBOMCTB OIPENEIIUTENEH;
BBIYUCIICHUSI OOpPAaTHOW MATPHIbI, PELICHHS CHCTEM JHHEWHBIX aireOpanyecKux YpPaBHEHHH METOJ0M

l"aycca, MaTpiuHBIM CIIOCOOOM M HCTIONB3Ys paBmiio Kpamepa.

3ananue 1. PaccMoTpeTs pemieHne cucteM MeTonoM ['aycca, MaTpU4YHBIM CIIOCOOOM M UCHOJIB3YS MIPaBUIIO

Kpamepa.
:!1|"l‘+'|';:|:
.':15 4 + 21y =3
(TR + 2y, =3
Pelienue:
Pemmmm  cucremy — MaTpuyHBIM  COCOOOM, Ui 3TOTO  BBIYUCIUM  OOpaTHYIO  MaTpHILy
Ao A A
- |
4 ——” Ay Axn A, Tme ¢ I_,-;- - alireOpanyecKue JTOMOJHEHUS K 3JIEMEHTaM MaTPULIbI.
Ay A3 dsy
3 =1 |
1= 5 | :
| | 2
3 =1 |
Sl 5 | 2 =25 +]l=0 12

=0l - MaTpULIa HEBBIPOKICHHAS.



I == 1) Tl =
1 2
I+ 5 2
by == 1) ==(lll= 2) ==K
- 1 2
5 1
s =(- 1) | =5 | =4
Lo
I.,|I"| I
]'u':["l:l |I _\1:"'"2 |}:“'
fan =(- 1)°7"° | =6-1=5
-1 =(- 123 T =-@G+n =-4
- [1 1
2y | | .
1 |—' Iy = = L
| 2
ir': - 11-'»-: =1 - -
= =(= 1) "~|_ _i_--[ﬁah}_-l 1 == 1) ~ ! =345 =X
] 3 -3
l
=" -8 5 -
12
4 -4 R |
0 T -3 12 012 3.3 (-3) 3| 0 [ 0]
| i} I - . . -
Vo= - N 5 - 1 | = - 52 5-3 (-1)3 = - 84| = -7
12 12 2
4 -4 5 3 4#12 (-4) 3 83 i) 5
Pemmm cucremy meronom Kpamepa.
['maBHBII OnIpENENUTEND CUCTEMBI:
3 -1 1
Vo5 b 2. Pa3znokuM  ONpENeNIUTeNh IO 3JEMEHTaM TIEPBOM CTPOKH, MONB3YsICh (HOpMYIIOi
[ [ >
i dpa )3
oy dyy Ay =y '.-]“ +ila '.-!|J+[I|‘, & 111_
i3 tys o3
. | |
" 1 Bl a5 > .5
v=5 01 2 =31} +(-1) -1y =1 4=-1'" 17 =0

2 3

) N | . ) J
Av, =3 1 2/=12 L1} | - -0 -y

1 ]

]
4

1+ =i}



% I+ 1 * = - 142
=3 - 1) w12 - 1) |+ -1

YW =5 3 2 2 - ! == |2 B+]2 =5
5 |
| 3 2 N N
1 -1 12
1 ro p 2 ) p+23 3 - 1+ 1 - - A
Wy .- | ] [.'l} + (= 1) 1'|| + 12 =13 A l+=12+12 4 l"-“TorI[a
2 1 3 | |
| |
.'U| 0
'l.| = -_— =)
A 12
A L .
vy = £ =- ==
A 12
My 6l
[ — -~ = =5
TTA I

Ortser: (1 -7:5)

PemmMm CUCTEMY METOAOM Faycca, IJIL 3TOTO COCTAaBUM PpACIIMPCHHYIO MATpULy CUCTEMBI U YIIPOCTHUM €€
MMPUBCACHUCM K TPCYTrOJIbHOMY BUOY.

ad
a
d
Id
ad
-
ad

3005 Y
Yo == te 2.5 =0l =7
4 4 4
0y =12-7-5=0
Otrser: t) =0, vy ==7, x3 =5

[Ipu pemiennn BceMu METOAAMU OJHOM U TOM K€ CUCTEMBI, MBI ITOJYYHUM OJIUH OTBET.
3aganue 2.BpinoaHuTh B TeTpaau (110 BapruaHTam).
Tect mo treme: «Marpunbl. Onpenenurenu. CucTeMbl JUHEHHBIX aJredpanveckux ypaBHeHH D).
Bapuanr 1.
3aganust ypoBHs A:

1. BoiOepuTe eAMHNYHYIO MATPHILY M3 YHMCJIA NPEeIJI0KEHHbIX:



1 11 1 0 O
(1 1 1); (0 1 0);
1) 1 1 1 2) 0 0 1 3)

2 1 3
At =(—1 0 1)
2. YkaxuTe MaTpuny * , ecid MaTpuna A

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

3. Bei0epute BeKTOp — €T0J10€1 U3 YHCJIA NPeAT0KEeHHBIX MATPHI]

§ 1): 1 0
1) (1 0o o 1) . (0 1);
1
2) (1 1)k 4)(0)'
3 5 2 3
4. Haiignre cymmy marpun 24 * 5B e A = (‘1‘ 1) B = (1 —2)
35 56 19 31
1) (35 —7) : 3)(22 1 );
16 25 5 8
2)(13 —8) : 4) (5 —1).

1 2 -1 21 0
- At + Bt Az(o 1 3)'32( )
5. Haiigure cymMMy MaTpul , €CJIU



1))

2)

7. Haligute npou3BeieHUEe MAaTPHLL

1) nmpowusBeneHue

(G

2)

-8 0
5 3)

8. Haiigute npou3BeeHue MaTpuil

A-B

-6 0 -2
( 0 4 0)
) \-10 -4 -4/
-3 0 -1
(0 2 0 );
) \-5 -2 -2

A B, eciau

HEC OIIPCACIICHO,

2A- B, ecJIu

A

3) mpousBeneHne

—6 0
(04
H\-2 0

. Kak nusmenurcs onpeacauTe’ib NIpu TPAHCIIOHUPOBAHUMA ManI/[lll)I?

D)

1

2A-B

~10
)
—4

0 1
(3 3
3)
-1 -1
(3 1).
3 0
4)
(3 o)
3)
-2 4
(7 35)
4)
1
2 4 0
o 1).B=(—32
(5 %)
3)
-6 2
(—20 —2)'
4)
1 1 -1 0 0
(2 0 0),B=<—1 0 0)
0 1 -2 2 1 1

HEC OIIPEACIICHO,



1) onpenenuTens HE U3MEHUTCS; 3) 3HaueHHe ONpEeeIUTENS YIBOUTCS,

2) 3HaK ompenenuTeds IMOMEHSETCs Ha 4)  ompeaenuTeNb ~ OpPUMET  3HAYCHHUE,
MIPOTUBOIIOIOKHBIN; 1 -3 o0paTHOE UCXOAHOMY.

10. Beruuciure onpeaejuTeb 2-ro Nopsiaka

-7, )L
2) -5; 3 -2 4 4)5S.
| 5 il
11. Boruncsaure onpeaeauTesb 3-1o nopsiaka - = [ 2
1) 98; 3) 90;
2) -30; 4) 104.

12. BoiOepuTe HeBBIPOKIECHHYI0O MATPHUILY U3 YHCJIA MPEII0KEHHbBIX

13. HaiinuTe MMHOP M;; COOTBETCTBYIOLIEr0 3JIEMEHTA ONpeieInTe s
1)-2; 3)-5;

2) 13; 4)5.

-4 2 1
( 0 3 -5
14. Haijigute anredpaunyeckoe J10MOJTHEHUE Az3 COOTBETCTBYIOLIEro 31eMenTa Mmatpunusl * 7 1 —1

1) -18; 3) 18;
2) -19; 4) 19.
15. Haiigure 3na4yenue =, peliuB ypaBHEeHHE ) -
ml nl I
17"
4_0'
3) 3’

2) 0;



|
Gl | ra

4)

3aganus ypoBHs B:

1 0 1
(2 2 3
1. HaiiznTe MmaTpuny, odpaTnyio gannoii '3 0 4 | =~ 7T =< "=

2. Pemiure cucreMy JIMHEHHBIX ajiredpandecKux ypaBHeHUMH

d

3. Berunciaure onpeaeuTeb 4-ro nopsiaka 2 1 -2

TecT 1o TeMe: «ManI/I[!I)I. Onpezle.]mTeJm. CucreMbl JMHEHHBIX anreﬁpanquKnx !paBHeHHﬁ».

Bapuanr 2.

3ananusi ypoBHs A:

1. BoiGepuTe TPeyroJbHy0 MATPHLY U3 YHCJIAa PeAJI0KeHHbIX:

X

o T s I T
[
= ]
"\-.________,u"

11 1
(0 1 0);
)M 11

1 0
. A= ( 2 3)
2. VKamuTe MATPHILY ' , ec/in MaTpHua -1 4



3. Boi0epure BEKTOP — CTPOKY M3 YHMCJIA MPEAJI0KeHHBIX MaTPHIL

(3):

b (0 1;
(0 1), 3)
1 0o/’ (1)
2) 1
4)
2 5 0 -6
A= B =
4. Haiigure pasnocts marpun >° ~ 28 ecan (—1 4) (2 —10)
6 27 2 —1
1) (—7 32); 3)(_3 14);
6 9 56 3
2)(1 2); 4)(1 _8)'
-1 2 2 -1 1 1
. A=(0 3 1).B=(2 3 -2
5. HaiiguTe cymmy ManI/IIIA B ecan 1 10 0 0 1
-2 3 3 2 2
( 2 6 —1), ( 3 6
1 1 1 3)) +3 -1
1)
-2 1 2
( 4 6 - 1)J -2 4
V2 11 1 6
4 \2 -1
0 -1 3
2 B= ( 1 2 1)
6. HaﬁunTeB , €CJIH -2 0 0
01 9 7 o
(] 4 1); ( 0 3
4 0 0 0 2
1) 2)
2
6

)

1
1



4)
3 1 -2 1 -1
y A-B a=( ).B=( )
7. HaiiguTe npou3BeleHne MATPHIL , €CJIH -1 0 1 4 3
(2 1 -3y, 215
H\1s 4 -5/ 1 4 |
-3 -5
(3 -1 —2) 3)
4 0 1 4 A-B .
2) : ) TMpou3BeAeHUE HE OIPEJIEIIEHO;

0o 2 -2 1 1 0
A A= (4 0 0 B = ( 2 1 1
5 ‘B
8. HaiiquTe npousBeeHne MATPHUIL > , eCJIH 6 -2 2 -1 0 -2

A B 3 2 6
1) npousBenenue 2 HE OIIPELIEIICHO; (4 -4 0 );
3)

0 -8 —6
3 1 3
(2 ~2 0);

2) \o —4 -3

3 2 0
(1 -2 4)
4H\3 0 -3

9. Kak n3mMeHHnTCs OnpeaeuTe b IIPH NepecTaHOBKeE ABYX €ro napa/uieJIbHbIX PAa0B?

1) onpenenuTens HE U3MEHHUTCS; 3) 3HaYCHHE ONPEACIIUTENS yABOUTCS;
2) 3HAaK OIpeAeIUTeNss TIOMEHSIETCS Ha 4) omnpenenuTeNb NPUMET 3HAYCHHE,
MIPOTUBOIIOIOKHBIN; 00paTHOE UCXOJAHOMY.

10. Boruncsure onpeaejnTeb 2-ro NopsiaKa

1)-17; 3)3;
2) 13; o 4) -13.
11. Berunciure onpeneanTeb 3-ro NnopsaKa --ll "‘ =
4 0
1) 92; | 3) 56;
2) 72; 4) 54.

12. BoiOepuTe BbIPOKICHHYI0O MATPHUILY U3 YUCJIA NPeAI0KEeHHbIX.

(Ig _53):

1)



2)
3 —1
G )
3)
2 3
4) (2 3)'

13. HajiguTe MUHOP M;; COOTBETCTBYIOLIET0 3JIEMEHTA ONpeaenuTe s
1) -10;
2) 3;
3) 4,

4) -4,

8
(2
-5

14. HajiguTe anredOpanyeckoe J10MoJHeHNE A3, COOTBETCTBYIOIET0 3JIeMEHTa MATPHULbI

1) 50;
2) 9;

3) -50;
4) -9.

15. Haiigure 3Ha4YeHHUe X, pellIMB YPABHEHHUE § -,. =0,
1) 6;
2)9;
3) 18;
4) -18.

3ananus ypoBeHnb B:

(R X
o= W
“-L_____,.f
]

2
£
1

1. Haitiniure maTpuny, oOpaTHYIO JaHHOM [ —~-

2. Pemure cucreMy JIMHEHHBIX a/Iredpan4ecKuxX ypaBHeHUH

WD =



3. Boluucsure onpeaeauTesb 4-ro nopsiaka



CamocrosiTesibHas pabora Ne7

Tema: «Pemenue cucreM TUHEHHBIX YpaBHEHUH METOAAMH JIMHEHHON aiareOphi»

Heau: chopmupoBaTh yMeHUE NMPUMEHATh HAXOKJIEHHE OOpAaTHOW MAaTpPHULbI MPH PEIICHUH IPUKIATHBIX

3a1ad4.

3apanne 1. [IpoBepuTh COBMECTHOCTh CHCTEMBI YPAaBHEHUM M B ClIydae COBMECTHOCTH PEIINTH ee: 1) 1o

dbopmynam Kpamepa, 2) metomom ["aycca, 3)c moMoiipio 00paTHOM MaTpUIIbI (110 BApUAHTaM)

3x -5y +3z=1

1 x+2y+z=4
2x+7y—z=28

x—2y+z=0
{2x+2yz=3

2x + 3y +z=1
I3xy+22=1

4x —y+z=5 x+4y—z=2

3. 4.

5. == == —=="_- = 6. = - === —
x+2y+3z=1 3x +2y +2z=3
{2}(—3}—1—226 {2x—y+zl
x+y+5bz=-1 4x +3y +3z=5

7. 8.
x+2y+z=-1 x+z=4
{3xyz=1 IZ}rz:l
—2x+2y+3z=5 3x—y~=1

9. 10.
3x+2y—z=1 x+2y—3z=0
{x+y+22=2 I3x+2y4z=1
2x + 2y +5z =3 2x —y=1

11. 12.
2x — 2y —3z=3 2x =2y +z=10
{x—i—y—l—Zz—l 1x+3y—z3

2x —y—z=2 2x —y—2z2=6

13. 14.

x—2y+4z =3

{2x4y+3z:1
3x —y+5z=2

15.

3x +2y +2z=-2

1 2x —y+z=2
x—2y+z=1

16.




x—2y+3z=1

{2x+3y+z=3
3Ix—y—z=—7

3x+4y+2z=1

¥x+2y+z=1
2x +3y —2z=0

Sx — 2y —2z=3 X +4y =5
{3x+2y+z3 {2x+z=1
xX+y—z=-2 2x+y+z=4
19. 20.
2x —y+z=3 3x +2y —3z =1
{3x+2y+224 {2x+3y—z—1
X —yt4z=-2 x+3y—2z=-2
21. 29
23. 24.
3x +2y+z=5 x+y+2z=-1
{2x+3y+zl {2xy+22=4
2x+y+3z=11 dx +y+4z= -2
20 = Xy g =2 P
25. {3x, +2x, + 2y, =-2
Lo s 2y 4y =l
27. 28

2x —y—z=0

{x+5y+z=7
x—2y—z=2

x+y+2z=0

§2x+4y3z=2
3x —2y+z= -5

2x +y—3z=—1

{32{—3}?—!—22—4
x—2y+5z=1

—

x+2y+3z=1
S5x+8y—z=7
2x — 3y +2z2=9

29. 30.
3x+4y+z=1 x —2y+2z=-1
{2:{—}!—22 {22{—!—3}—2—7
xX+2y+2z=—4 x—5y+2z=72
3]_. 32'

|

x+2y—3z=1
2x — 3y —z= -7
4x +y—2z=0

33.

Sx+y+2z—=3

{3xy+z=12
X+y+2z=3

34.




23-45+3g=]

36. 1 x - 2x, +4x, =3
, =3 3x, - x, +5x;, =2
x+ty—3z=0 (x+y—2z=-2;
3x +2y +2z=—1 lax—-3y+z=1
X—y+5z=-2 - _e
53 L 2x+y=5.
37.
39 |2 - === == 4. 1= ===




CamocrosiTeibHas padora Ne 8

Tema: «KommiaekcHbIE YHUCIIa M ICUCTBUS HAJT HUMI))

Henu: 3akpenutsb BHINIOTHEHUE apU(DMETUICCKUX JCHCTBUI HAJl YMCIaMU. 3aKPENUTh HABBIKU BHITIOTHCHHUS
JNEUCTBUM HaJ KOMIUICKCHBIMHA YHCIAaMU B aireOpanveckoil, TPUTOHOMETPUUYECKOW M TOKa3aTeIbHOU
(dhopme 3amucw.

3amanue 1 . Coenars KOHCIIEKT II0 TEME.

KpaTKaﬂ TeopHs. Komnnexcrnoe uucino — 310 BEIpaXKeHHE BUaa - —-F +f.l', rae X, y — BEIICCTBCHHBIC
yucia, a j =+- | — mHumas eounuya. llepBoe W3 BEIIECTBEHHBIX YHCEN, X, HA3BIBACTCS BelyeCmEeHHOl
(OeticmseumenvHotl) yacmvplo KOMIUIEKCHOTO 4uciia (MCroyib3yeTcs oOo3HaueHue 1 =Rez); BTOpoe, y, -
mHumou yacmoto (V' =1mZz), Beipaxenue (1) Ha3pIBAIOT aeeOpauqeckol Gopmoi 3anucu KOMIIEKCHO20
yucna.

YucioM, conpsicennbim K © =Y + 1V Ha3BIBAIOT YUCIO BHAA - =+ - {v'. Mcmons3yst GopMyily pasHOCTH
KBAJpATOB, MONY4aeM, 4TO -- =+ + i . MOXHO J[0Ka3aTh, YTO KOPHSAMH KBaJPaTHOIO YPaBHEHHUS C
OTPHULIATEIbHBIM JUCKPUMHUHAHTOM SIBIISIIOTCS ABa CONPSDKEHHBIX KOMIUIEKCHBIX YHCIA.

ITPUMEP 1. 1.1.Pemuts ypaBHEHHUE 1 - 6 + 18 =0).

Pemenne. JIMCKPUMMHAHT NaHHOTO ypaBHeHus: 1) =(-6) - 4118 =36- 72 =-36 MeHbIIe HyJIs, HO

TCIICPb MbI MOKEM BOCIIOJIb30BATbHCA MHHMOM €JIMHUIICH:

6+V-30 6+Y36 -1 6+67 - T
voo——— - " ¥ - ,Te. X, =343, x, =3- 37,
4 3 )

CrpaBesTUBBl  CICAYIOUINE NpaAsUId apu@dmemuyeckux Oeucmeutl. HA0 KOMNIEKCHLIMU YUCAAMU
LS P AN GEat S NI

1.2, 2y £z =(xp +0rp) =l +1vs ) =(x =x )+ iy £va ) (ocymIecTBIIIeTCS CIIOKCHHE WM BBIYATAHUE

anreOpanyecKux JBY4JICHOB U MPHUBEICHUE OJOOHBIX);

1.3.2) 22 =(xp +ivy) (x5 +005) =325 = vpvs) Hilx v, +Xx50)) (ocymiecTBIseTCS HEPEMHOKEHHE
anreOpanyecKuX JBY4YIEHOB U MPHUBEIECHHE TIOJOOHBIX C YIETOM TOTO, UTO i~ =- |);
e R AT R N I YR S R NN I I R T  VR
14. = = _ = - ; (3Ta omepanus BO3MOXXHA TOJBKO B
Iy I3Zy v v My, - v, X3+ 03
ciyyae, korma =) #0410 =0),

2=

ITPUMEP 2. Brurawmcintb = =

U yKa3aTb BCIICCTBCHHYO W MHHUMYIO YaCcThH TMOJIYYCHHOI'O

o]

i+
KOMIUIEKCHOI'O YHCJIIa.

Pemenue. I[eﬁCTBYH B COOTBCTCTBHHU C IIPpABUJIAMHU I1OJTyHaCM:

2-7i (2-70G-4) 6-8i-21i+28°  6-29i-28 -22-29/ 22 29

TUaedi (3+40)0G-40) 9- 16 O+16 25 25 25

a7 jLJ
nodTomy Re = =- —> Imz-=- —.
-

05



Tpueonomempuueckas gopma Komniekcho2o uucia. KaXaoMy KOMIUIEKCHOMY YHCIY MOXHO
IIOCTaBUTh B COOTBETCTBHE TOUKY M(X,y) Ha NeKapTOBOH INIOCKOCTH (TIpH 3TOM Ha ocu OX pacronararorcs
BEIIECTBEHHbIE uncia - =1 +il) =y, a Ha ocu OY — 4rcTO MHUMBIE Yncaa = =W +iv =iv),

Mooynem KomniekcHo2o yucia Ha3o0BeM JUIMHY oTpe3ka (M | (umm paccTosiHuEe OT Havyalla KOOPAMHAT
0 TOYkKd M), T.e. |=|—,+" + " . APryMEHTOM KOMIUIEKCHOTO uHcia (& =27 ) Ha30BE€M YIoJj, KOTOPBIH

BEKTOp (J\/ o0pasyer ¢ MmoJokuTeIbHbIM HanpasieHrem ocd OX. ['1aBHOE 3HAYEHHE apryMEHTa, KOTOPOE,
KaK TMPaBUIIO, UCIIONB3YETCS MPH OCYIIECTBIECHUH JEHCTBUN C KOMIUIEKCHBIMH YHCJIAMH, YIOBJIETBOPSET
ycnoBuro ! =4 <27 [Ipu 5TOM BeIpaKeHUe BUga - = = |[(€osg +ising)

Ha3bIBACTCA mpuZOHOMempblIlQCKOIZ ¢0p]l/l012 3dnuUCuU KOMNJiaeKCHO2O 4ucid.

[Ipeobpazyem

H, nojiydyac€Mm, 4TO apryMmeHT z MOXHO H&f/iTI/I, peIInB CUCTEMY

Losiy Cosg —

WA
SIN g =—— sing' =

I[MPUMEP 3. 3anmcaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKOH opme - —) . ;. 3| yKasaTb MOMyIb I

apryMeHT KOMIUIEKCHOTO YHCIIa.

Pemenne. [lo ompemeneHuto |- =y 1° +i-~ 31" =v4 =2, Jlng ompeneneHus aprymMeHTa BOCHOJIb3YyeMCs
I

COsg = )
2 T

-

opmyoii: ", . Ilomydaem, dro ¢ —arg-
kil

Tpuronomerpuieckas ¢opma 3aaaHHOTO

sy =
- Sx .. A
KOMIUJIEKCHOT'O YUCJIa UMEET BUJ: = ——| COs—— +isim —

2 o

Boszeeoenue 6 cmenenv u uzenevenue KOpHeﬁ. Ecnu xoMIiekcHoe 9mciio 3aJaHoO TpHrOHOMGTpH‘ICCKOﬁ

dopmoit = == {cosg +ising) to cnpaBemmuBa popmyaa Myaspa = = =|" (cosng +isinng ), (1.4)
Jnst u3BieueHuss KOpHS n-U cremeHu (n — 1enoe 4ucio, Oonpinee 1) U3 KOMILJIEKCHOTO YHCIA,
3aJJaHHOT'O B TPUTOHOMETPHUUYECKOI opme, pumeHsieTcst popmyria, Jaromias # 3HaYeHUI 3TOro KOpHSI:
_ _ g+ 2k . i+ 2k

z, =%z =1 z|| cos +isin , k=0,1,...,n-1.(1.5)

n n



[TPUMEP 4. Berunciuts: a) (- 1+) 5 b) - 1.

Pemenne. B 3amanum a), uToOBl BOCHONB30BaThCs (opmysioi MyaBpa, HEOOXOAMMO TNPEACTABUTH

KOMIUIEKCHOE YHCIO B TPHUTOHOMETpUUecKod Qopme. Mmeem: |- = i-1)" +1° =42 cosg =- 142 ¢
sing =1/ w2, T.e. ¥ =274 (Tak KaK COOTBETCTBYIOLIAs TOUKA JIEKHUT BO BTOPOi yeTBepTH). Clie10BaTeNbHO,
R - S £ 3 A 33T . 3137 307 7
- 1 +i=+2|cos +isn u (-l+i)y" =2 |cos + 51N .YIII/ITLIBaSI, 4yTOo =107 -
. 4 4 | 4 4
U MCTIONB3YsI CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUMN, TTOTyYaeMm:
Nk .‘. 4 . o = ] l
(- 1+i) " =642 cos(- —) +rsn(- r|—ﬁ4\_1 - ) =6 - 6y
4 4 V2 V2
B 3amanuu b) Tpuronomerpuueckas Gpopma 3aJaHHOrO Yucia uMeer Bua - | =cos7 +ising  (|z|=1),
nostomy B cuiy (1.5)
y = T4+2kx . g+ 2ka a4+ o+ 2k
zp =vl1|cos - + [ 51N =05 . + 151N , k=0,1,2.
_'| _'\. _'| _\
BrimuceiBaeM Tpu UCKOMBIX KOPHS:
a .o | V3
I 0S| +isim = + ., ;
.“ .1 A i
T+2T . T+2T o
I, =Cos n + /51N . =cos.r +isinT =-|;
Al ]
T+ 47 T +4T | WA
Z.4 =C0S +Is1n =—=
- 3 3 7 2
3aganme 2. BeinoaHUTh 1eHCTBUSA
IIpaBuaa Oo0pa3ubt 3amanusa
1. Cnoxenue . Pt o o, = o it
Haittu cymmy =1 ° =2, pasHocts =2 -1, | Halitu CyMMY i
(a, +bi)+(a, +bi)= b 3 pa3HOCTh 4,
_ 52, 3 -
=g, +a,+ (b, +b,)i IPOM3BENICHAE ~172 M HAaCTHOC 1 ABYX | nnopspeneHie ~1-2 M 9acTHOE
KOMIIIEKCHBIX YHCE -
2. BrorunTanue | =
JIaHbl KOMIUIEKCHBIC YHCHA z)= -2 + 5T U | ~1 xoMIDIeKCHBIX YHcell
A : 2= 3 - 4i. Halitu: a)z,+2,: 6)2-z1; B)Z125;
[ﬂ-._lbzll_}_(ﬂ-l-"b]i'}: 2 )l 2 )2 1 )1,2_1 o .
. Tl Dz 5 =2+
=a, —a (0, — o) - =73
gi=3}
1) cymma: 1y=
3. VYMHOXeHHE
(=1+6)+(2+5) = 2
3 Pl Lo S T
(@ +b1) -(a, + b,0) = = =142+ (6+5) =1+11; 2)F2=1-2
b
=aa,—bb, +(ab, +a,b)i
2) pa3HOCTb:
4. Jlenenue



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

a,+b,i _aa, +bb, (2+5)—(—1+6i) = - =3

= & =1

a, +bji a, +b =—-(-1)+(5-6)i=3—i 3)5y =3+1
ab, —ab .
T : 3)pousBeeHueE: o L
Lo = R
(—1+6i)(2+ 51) = 4)=2 =1
=—1.2-5-6+(-1-5+2-6)i=
=~ =30 +(=5+12)i==32+7i =2+

4) yactHoe:

24+5i _(-1)-2+6-5 (-D-5-2-6

—-1+6i (1Y +6° 1 +6°
28 17

= = H

-

37 37

CamocrositeibHast padora Ne 9

Tema: «OcHOBBI T€OpUN BEPOATHOCTEW U MATEMATUYECKON CTATUCTUKN»

Henn: ®opmupoBaHue Yy CTYACHTOB O0a30BbIX MaTeMaTHMYECKUX 3HAHMW JJs pelleHus 3a7ad B
npoQecCHOHATBHON NEATETPHOCTH, YMEHUE MPUMEHATh MaTeMaTHYECKUIl armapaT TEOPUH BEPOSTHOCTEH
IIPU PEIIeHUH 3a/1au.

3aganue 1 CoctaBbTe ONOPHBIN KOHCIEKT 110 TEME, «Pa3BEPHYTO» OTBETUB Ha BOIIPOCHI

1. JlaiiTe onpeneneHne MOHATHUIO UCIIBITAHUE?

Cdhopmynupyiite kitaccuueckoe onpeaeeHue BEposSITHOCTH?
YeMmy paBHA BEpPOSTHOCTH JOCTOBEPHOI'O COOBITHS?

Uemy paBHA BEpOSITHOCTh HEBO3MOXKHOTO COOBITHS?

YemMy paBHa MoJIHAs TPyMIa COObITHIA?

Kakoe coObITHE Ha3bIBAETCS CIIOKHBIM?

Kakue coObITHS Ha3bIBaIOTCS HE3aBUCUMbBIMH?

CnyuaiiHast BeIMYMHA — 3TO ?

 ® N bk WD

3anuIInTe 3aKOH PpACIPEICIICHUS CTyYailHON BEJTNYMHBI.

10. Yto Takoe NMCKpPETHAs U HEMPEPhIBHAS CIy4alHbIC BEJIMYNHBI?

11. B uem cmblci 3aK0HA pacpeesIeHUs CIIy4aiiHON BEJIMUNHBI.

12.  Yro Takoe OMHOMHUATBLHOE pacrpeieieHre?

13.  Kak HaxoAsaT MaTeMaTU4EeCKOE OKUJAHUE JUCKPETHOM CIy4aiiHOW BEJTNYUHBI?
14.  UYro Takoe OTKIOHEHHUE CIy4yailHOM BETUYUHbI?

15. Kak MOXXHO HaillTH cpeaHee KBAPAaTUUHOE OTKIIOHEHHE CITyYalHOW BEJTMYUHBI?

CamocrosiTebHas padora Ne 10
Henu: IIpoBepka chopMUPOBAHHOCTH Y CTYACHTOB 0A30BBIX MATEMATHICCKUX 3HAHUU.



3amanue. Berunciure.
1. BeImoiHuTL 3aaHKA.

. sin 3x
lim,_,,—
1. Boruncnuth npeaen X
3 X+ A 2x -
1. Beraucouts ipeaenst: a) lim ; 0) lim ; B) lim—
e AT 4 x e - sy 4+ 2y
. x°—16
lim, ,, ——
2. Bpruucnuts npeaen x-
. sin3a
2. Beraucnuts npenen lim
Ak
RANE
3. Boruuciunts npezen lim-—
U X - LX
v - 0+ 16
4. Boruucnuts npenen lim
r—§ R
Sx
5. UccnenoBath GhyHKIMIO /(1) = ~ Ha HEMPEPBIBHOCTH B TOUKE -+, ~ 0,
V=t
6. Uccnenosarh GyHKIMIO /(v) =31 - 1 1 IOCTPOMTH ee TpaduK.

7. BBIYMCIUTH 3HAUYCHHE TIPOU3BOIHOMN CICAYIONMX QYHKIUH B TOUKe Y, —4:

a) Fiv) =8y - Inx ; 6) Fix)=x"+5x,

8. Haitti npomssoxayio dyskmmn = - 57 + O

o [To=- 8
9. Haiitu npon3BoaHy0 GyHKIUH | = e
LY+

10. Haiitu npousBoanyto GyHKIUU 1+ =¢
11. Haiitu npou3BoaHyt0 QyHKIUU I =iy’ - 307 +2),

o o A=y 4y = 2x
12.  HaiiTi HeomnpeeeH Bl HHTETpan | A

- X

13.  HaiiTu Heonpe IeEeHHBIA HHTETPA METOIOM 3aMEHBI TIEPEMEHHOM [t ¢ ot

14. HaiiT HeONpeIEIEHHBIM HUHTErPAl METOIOM 3aMEHbBI IEPEMEHHON (6 + 1) o,
15. Haiiti HEONPEAENEHHBIM MHTErPAI METOIOM 3aMEHBI IIEPEMEHHON  [Cosifun = Ty,

16. HaiiTu HEonpe e eHHbII HHTETPAI METOIOM 3aMEHBI TIEPEMEHHOM  [Sin ™ x -cos xdly

17.  BbIMHCIHTH ONMpeeneHH bl nuTerpan  |(5v + Ly,

18.  BBIYHCIUTH ONMpeIeIeHHbINH HHTerpan (1 = S)vdy .

'IJI'+1'

19. BbluMcauTh ONpenEIcHHBIA HHTETPAI v,

v X

20. CxopocCTb IBIKCHUS TOYKH H3MEHSETCS 110 3aKOHY 1 =3¢ + 47+ 2 (M/c). HaiiTu myTh s, IpOHICHHBII

TOYKOI 3a 4 ¢ OT Hayuaja JBUKEHMUS.



21.

22.
23.
24.

25.
26.

27.
28.

29.
30.

31.
32.
33.

34.

BbruucauTh 00bEM TeNa, MOTyYEHHOTO OT BpaleHUs: GUIypPhl, OTPAHMYEHHOM TMHUAMU v =x, V' =0
, =1, x =3, Bokpyr ocu Ox.

BbI4ucuTh mwiomans GUryphl, OrpaHUYEHHON JUHUAMA v =x , Vv =0 v =] x =2,

PemmTs quddepenimansaoe ypapHeHne v - 91+ 20 =0,

Penmts ypaBHeHne A- =42y

Brraucnuts C P,

32!

Bbraucmuars
e 0
Berumcauts A,
Teno ABMKETCS MPSIMOJIMHEHHO CO CKOPOCThIO v =01/ M/C. BBIYHCINTD MyTh, IPOWICHHBINA TEIOM
3a 10 cek.
Pemyts ypaBHeHne 4. =20x

Pemmts nuddepenumansaoe ypapaenue v —11x

BBIuncuTh mwiomanb GUryphl, OrpaHUuEHHON TMHUAMHA y=2X7; X=1 1 X=2

CKOpOCTh  ABMKEHUST TOYKHM M3MEHSETCS 10 3aKOHY =3 +2r+1
M/c. Halimute myTh, MpoiIeHHBINA TOUKOM 3a 10 ¢ OT Havana IBWKCHHS

B oxHoit kop3uHe HaxomaTcs 5 6enbix U 10 yepHbIX mapoB, B Apyroi — 4 6enbix 1 11 dyepubix. U3

Ka)KJI0W KOP3UHBI BEIHYJIM 110 11apy. HaliTi BeposTHOCTB TOTrO, 4TO 00a 1mapa OKaxyTcs YepPHbIMH.

B norepee 1000 6unetoB. PaspirpeiBaetcs oauH Berpsiil B 200 pyOreit u AecsaTh BHIUTPBILICH MO

100 py6mneii. ITycts X — BeMurMHAa BO3MOYKHOTO BBIMTPHIIIA JUIsI YEJIOBEKA, UMEIOMIET0 OAWH OUJIET.

CocTaBUTb 3aKOH paclpeieIeHUsl ITOU CITy4alHOW BETMYUHBI X.

35.Ciyyaitnasi BeTMuuHa X 3a/ilaHa 3aKOHOM pacnpeaesieHns:

4 6 7

0,4 0,5 0,1

Haittu maremarnueckoe OXUAAHUE, AUCHEPCUI0, CPEIHEE KBaApaTUYHOE OTKIOHEHUE ITOMU
CIIy4ailHON BETWYUHBI X.



Kpurepun onieHkM BHeayAUTOPHOM (CAMOCTOAATEILHOM) padoThl

[IpouieHT
pe3yJIbTaTUB
HOCTH

bann
(orreHKa)

Kputepuu onieHuBanus

90-100%

— ri1yOoKoe M3ydyeHue ydeOHOro MaTepuala, JUTepaTypbl U HOPMATUBHBIX
aKTOB IO BOIIPOCY;

— TPaBWIBHOCTH (POPMYIUPOBOK, TOUHOCTH OIPEICIICHUS TOHITHI;

— IOCJIE0BATEIbHOCTD U3JI0KEHHUS MaTepUaa;

— 000CHOBAaHHOCTb M aPTyMEHTHPOBAHHOCTD BHIBOJIOB;

— TPaBUIBHOCTb OTBETOB Ha JOIOJIHUTEIbHbBIE BOIIPOCHI;

— CBOEBPEMEHHOCTb BBIIIOJHEHUS 3aJaHMSL.

70-89%

— IIOJIHOTA ¥ IPABUJIBHOCTH M3JI0KEHUS MaTepuaa;

— HE3HAYMTEIIbHbIE HAPYLIEHUS ITOCJIEI0BATEIbHOCTH H3JI0KEHNUS;
— HETOYHOCTH B OINPENECICHUN NTOHATUMH;

— 00OCHOBAaHHOCTbH BBIBO/IOB IPUBOJUMBIMU IPUMEPAMU;

— IMPaBUIBHOCTb OTBETOB HA JOIOJHUTEIbHBIE BOIIPOCHI,

— CBOEBPEMEHHOCTH BBIIIOJIHEHHUS 3aJaHUS.

50-69%

— 3HaHWE U TTOHUMAaHHE OCHOBHBIX MOJOXKECHUMN yqe6Hor0 MaTrepuaia,

— HaJIM4ue oIIn0oK IIPpHU U3JIOKCHHUHN MaTCpurajia,

— HCIIOCJICAOBATCIIBHOCTD U3JIOKCHUSA MAaTCpUalia;

— HaJIn4ue OoIInOOK B OIIpCACIICHUHU HOHﬂTHﬁ, HCUCKaAXaIOIIUX UX CMBICII,
— HCCBOCBPCMCHHOCTD BBIITOJIHCHUA 3a/IaHUA.

0-49%

— HE3HaHME, HEBBINOJIHEHUE WIM HENpaBWIBHOE BBINOJHEHHE OOJbILICH
4acTH yueOHOro Marepuaia;

— owmuOKH B (OPMYITHPOBKE ONPECTCHHNA, HCKaKAIOIINE UX CMBICIT;

— Oecnops104HOE U HEYBEPEHHOE U3JI0KEHUE MaTepuala,

— OTCYTCTBHC OTBCTOB Ha JOIOJHUTCIILHBIC BOIIPOCHI;

— OTCYTCTBHE BBIBOJIOB M HECTIOCOOHOCTH UX C(HOPMYITHPOBATE;

— HEBBINIOJHEHHE 3aJaHNUS.




	7. Вычислить определители
	1. Выполнить задания.


