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IHosicHUTEILHAA 3aMHCKA

Metoauyeckue peKOMEHJIAluu 1o y4eOHoW aucuuiiimHe MartemMaTuyeckue MeTOAbl PpelleHHs
NPUKJIAAHBIX MPo¢ecCHOHATBHBIX 3224 IPEIHA3HAYCHBI JIJISl BBIMNOJIHEHHUS] CAMOCTOSTEIbHOW pabOThI
oOyyvarorumucs 1o cneruanbHoct 35.02.05 ArpoHomusi.

CamocTosaTenbHass paboTa BBIIOJHAETCS 1O 3aJaHUI0 M IPH METOJAUYECKOM PYKOBOJCTBE
mpernoaaBaTelis, HO 0e3 ero HemoCPEICTBEHHOTO YIaCTHSI.

Llenpl0 CaMOCTOSATENBHOW pPAaOOTHI SBISETCS OBJIAJACHUE OOYYAIOIMMCS YMEHHUSMHU paboTath C
WMCTOYHUKAMU, apTYMEHTAIIUU COOCTBEHHOW TOUKU 3PEHUSI.

MeTtonudyeckue peKOMEHIAINK 10 CaMOCTOSTEIbHON paboTe CTYACHTOB COAEPIKAT MaTEPHAIbI JIIs
MOATOTOBKHU K JIEKIIMOHHBIM, PAKTUYECKUM 3aHATHUSAM, K (hOpMaM TEKYIIEro U IPOMEKYTOUYHOTO KOHTPOJIS.

[IpenoxkeHHble B PEKOMEHIANUAX 3aJaHMs MO3BOJSAT YCIHEIIHO OBIAAETh MPOodeccHOHATbHBIMU
3HAHHUAMH, YMEHUSIMU U HaBbIKAMHU, W HaIpaBlIeHbl Ha (OpPMUPOBAHHE OOIUX U MPOGECCHOHATHHBIX
KOMIIETEHIIHA:
OK 01. Beibuparh cmnocoObl pemieHdus 3aiad MNpoPecCHOHANbHON AEATeIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.
OK 02. Hcnomp3oBaTh COBpEMEHHBIC CPEICTBA IOWICKA, aHAM3a W WHTEpIpeTanud WHOOPMAIUHU, H
WH(OPMAIMOHHBIC TEXHOJIOTUH JJIsI BEIIOJTHEHHMS 3a/1a4 MPOPECCHOHATBHON A TEITLHOCTH.
IIK 1.1. KoHTpOJIb CAHUTAPHOTO U 300TUTHEHUYECKOTO COCTOSTHUS 00BEKTOB )KMBOTHOBOJICTBA U KOPMOB

OcHoBHast 3amaua oOOydYeHUsT MaTeMaTUKe s CpelaHero mpodecCHOHATBLHOrO 00pa3oBaHUs
3aKio4aeTcss B 00€CleYeHHH MPOYHOrO0 M CO3HATENBHOTO OBJAJCHUA OOYYaIOIIUMUCS CHUCTEMOM
MaTEeMaTHYeCKUX 3HAHUU M YMEHUH, HEOOXOAUMBIX B MOBCEAHEBHOW KH3HU M TPYIOBOU NEATEIBHOCTH,
JOCTATOYHBIX JJI1 W3YYEHHS] CMEXHBIX MJUCHUILUIMH M TPOJOJDKEHHs 00pa3oBaHUS, a TaKXkKe B
poeCCHOHAIBHON JEATETbHOCTH, TPEOYIOIICH TOCTATOYHON BBICOKOW MAaTeMaTHYEeCKON KyJIbTYpPHhI, a TakK
Ke 3aKpervieHue, yriayOaeHne U pacliupeHue 3HaHUW y4eOHOW NUCIMIUIMHBI, MPUOOpPETEHNUE CTyJIeHTaMU
YMEHUM U HaBBIKOB HCIOJb30BAaHUSI COBPEMEHHBIX HAYyYHO-TEXHMUYECKUX CPEJACTB, IPU PEUICHUU
KOHKPETHBIX MPAKTUYECKUX 3a]1a4.

[Tpu BBIMONHEHWH CaMOCTOSITENILHON PadOThl 00OYUYaAOIIUICS CaMOCTOSTENEHO OCYIIECTBISIET cOOp,
M3y4YeHHEe, CUCTEMAaTH3aIUIo0 U aHanu3 MHPOopMaIuy, a 3ateM odopmiisieT HHOOPMALIUIO U TIPEJICTaBISIET Ha
OLICHKY IIPENoJaBaTes WK IPYIIIbL.



Buabl camocTosiTeIbHOMH padoThI

No Buna camocTositenpHOM pabOThHI dopma KOHTPOJIS MakcumanbHOe
n/m KOJI-BO 0aJIoB
1. Pabota ¢ ucrounukamu Y CTHBIN OTBET HA 3aHATHU )
2. CocraBneHue OMoOpHOro  KoHcmekTa | OmOpHBIA KOHCIEKT 5
(MOKHO CXeMY)
3. CocraBreHue KpoccBopaa [TucebmeHHBIE paOOTHI 5
4, Pemenue nmpakTuueckux 3amay [TucebmeHHBIE PAOOTHI 5
5 TectupoBanve 10 WHAUBHIYAIBHBIM | TecTOBBIC 3aaHuUs 5
TecTam
6 Yyactue B Hay4YHO-HCCIIEOBATeNbCKOM | BeicTymuienne Ha — kKoH(pepeHIHH, | 5
e TSIIBHOCTH KOHKYpCax, OJTUMITHAIaX
7 Utorosas poOBEpKa (B Buje | [Ipomexyrounas aTrectanus 5

nudGepeHIIMPOBAHHOTO 3a4€Ta)

MeToanyecKkue peKOMeH/ 1AM 110 padoTe ¢ HCTOYHUKAMH

PabGoTa ¢ MCTOYHMKAMM OCYILECTBIIAETCS C IeJbI0 NpUOOpeTeHHss OOydyaroIMMCS HAaBBIKOB
CaMOCTOSITENILHOTO HM3y4YeHHs yuyeOHoro wmarepuana. Pabora ¢ HMCTOYHHMKAMHU SABISETCS BAKHOM
COCTaBJISIOUIEH MPU MOATOTOBKE K 3aHATHUSIM.

JI71s HOATOTOBKY K YCTHOMY OIPOCY HEOOXOAMMO MPOYUTATh TEKCT UCTOYHHMKA, BBIACIUTH TJIaBHOE,
COCTaBUTh IUIaH OTBETA, IOBTOPUTH TEKCT HECKOJIbKO pa3. Ha yueOHOM 3aHATUUM MOJHO, TOYHO, AOCTYIIHO,
NPaBUIBHO, B3aUMOCBA3aHO M JIOTUYHO M3JIOKUTH MaTepuai, WUIIOCTPUPYsS HpU HEO0O0XOAUMOCTH
IpUMEpaMHu.

PaboTa ¢ UCTOUHUKOM MOXKET OBbITh Mpe/UIoKeHa B OpMe aHHOTUPOBaHMA. AHHOTAIMS MO3BOJISET
COCTaBUTh O00O0OIIEHHOE MpeAcTaBIeHHe 00 HCTOuHuKe. [ cocTaBieHHs aHHOTAlMM HEOoO0XOAUMO
OTBETUTH Ha CIIEAYIOIINE BOPOCHI:

1. ®amuius aBTOpa, NOJTHOE HAUMEHOBaHHUE PabOThl, MECTO U 'Ol U3/IaHUS.
2. Bun uznanus (craths, yueOHUK, U TIp.)

3. lenu u 3aga4u U3JaHHUSL.

4. CTpyKTypa U3/1aHUs U KpaTKuii 0030p coaepxKaHus pabOTHI.

5. OcHOBHBIE TPOOIIEMBI, 3aTPOHYThIE aBTOPOM.

6. BBIBO/IBI M ITPEIOKEHUS aBTOPA 110 PEILICHUIO BBIJICIEHHBIX TPOOIEM.

VcTOUHNK aHHOTHUPOBAHMS ONpEENsieT MpenoiaBaTeb, OH K€ OLEHUBAeT aHHOTAIMIO, CIaHHYIO B
MUCbMEHHOU (hopme.

MeToanyeckue peKOMEHAALMH 110 BINOJHEHUIO TECTOBBIX 3a/IaHUI

BbIllonHEHUE TECTOBBIX 33JaHUM 1O JUCHUIUIMHE NPOBOJATCA C ILEJNbK0 IPOBEPKH 3HAHUU
CTYIEHTOB. TecTHpoBaHUE MO3BOJISET MyTEM MTOMCKA MPAaBUILHOTO OTBETA U Pa3d0opa TOMYyIIEHHBIX OLUTMOOK
JIy4llle YCBOUTH TOT UJIM UHOW MaTepual 1o MpeaMETY.

[Tpu BBINOJIHEHUH TECTOBBIX 3aJaHUI HEOOXOAUMO YUUTHIBATh:
1. TecTbl paccunTaHbl Ha CAMOCTOSTENBHYIO pabOTy 0€3 UCIIONIb30BaHUs BCIIOMOTaTEIbHBIX MaTEPHAJIOB.



2. 151 BBITIOTHEHUS] TECTOBOTO 3aJaHMs, MPEXK]IE BCETO, CIEAYeT BHUMATEIBHO MIPOYUTATh MTOCTABICHHBIN
BOTIPOC.

3. Ilociie 03HAKOMIICHHSI C BOIIPOCOM CJIEIYET IPUCTYIATh K MPOYTCHUIO NPEJIaraéMbIX BAPHAHTOB OTBETA.

4. Heo0OXomuMo MpOYHMTATh BCE BAPHAHTHI W B KayeCTBE MPABWIBHOTO OTBETa BHIOPATh OJUH HHICKC
(mudpoBoe MO0 OyKBEHHOE 0003HAYCHHE).

5. Eciu B TECTOBOM 3aJJaHUU TIPABUIIBHBIX OTBETOB HECKOJIBKO, TO 3TO IOJDKHO YKA3bIBATHCS B 331aHUU.

6. bayel HAYUCIIAIOTCS 32 3a/1aHWe, BHITIOJTHEHHOE B IMOJTHOM 00BbEMe: Tak, €CIH B 3a/IaHUU MPEIyCMOTPEHO
JIBA TIPABWIBHBIX OTBETA, & OTMEYECH TOJBKO OJIMH, BBHIMIOJHCHHE JAHHOTO 3aJaHUs OIICHHWBACTCS HYJIEM
0aoB.

7. 3amanuii, rae npaBUIbHBIA BAPHAHT OTCYTCTBYET, B TECTE HE MPETYyCMOTPEHO.

8. Ha BhInosHEHHE TecTa OTBOIUTCS OrpaHndYeHHOE BpeMs. OHO MOXKET BapbUPOBATHCS B 3aBUCHMOCTH OT
YPOBHSI TECTHPYEMBIX, CIOKHOCTH U 00beMa TecTa. Kak mpaBuiio, BpeMsi BHIIIOJHEHUS TECTOBOTO 3a/IaHUS
ompenensercs u3 pacueta 30-45 cekyH1 Ha OJIMH BOIIPOC.

MeToanyeckue peKOMeHIAIHH 0 COCTABJIEHHIO ONMIOPHOT0 KOHCIEKTA
OnopHBIA KOHCIIEKT COCTaBISIETCS C METbI0 000OIICHUS, CHCTEMATH3aIllMUd U KPATKOTO H3JIOKCHHS
nHpopmanuu. COCTaBICHHE ONIOPHOTO KOHCIIEKTA CIIOCOOCTBYET 0oJiee OBICTPOMY 3aIIOMHUHAHHIO YIEOHOTO
MaTepHara.
CocTraBjicHHE OMMOPHOTO KOHCIIEKTa BKIFOYACT CIACIYIOIINE ICHCTBHS:
W3ydeHne TekcTa yueOHOTro MaTtepuana.
OnpezeneHue TIaBHOTO M BTOPOCTEIIEHHOTO B aHATTM3UPYEMOM TEKCTE.
YcTaHOBIIEHHE JIOTHYECKON TIOCIIEIOBATEIIbHOCTH MEXK/IY 3JICMCHTaMH.
CocraBieHHe XapaKTePUCTUKH JIEMEHTOB Y4eOHOT0 MaTepralia B KpaTkoi hopme.
BbI00p OMOPHBIX CHTHAJIOB Il PACCTAHOBKH aKI[CHTOB.

o g s wh e

Odopmienne ornmopHOro KOHCTIEKTA.
OnopHBI KOHCHEKT MOXET OBITh MPEICTABIEH B BHJIE CXEMBbl C HCIIOJIb30BAHMEM CTPENIOK JUIS
OMPEACIICHUS CBA3U MCKAY DJICMCHTAMU, CUCTEMbI TCOMCTPUICCKUX (1)I/Il"yp, JIOTHYECKOU JICCTHHUIBI U T.[.
O1eHKON OMOPHOTO KOHCIEKTa MOXKET CIYKUTh KadecTBO OTBETAa, KaK CaMOro CTYyJEHTa, TaK U
JIPYTUX CTYJIEHTOB €r0 MCIIONb30BaBIIKX. [IpenonaBarens Takke MOXKET MPOBEPUTH OMOPHBbIE KOHCIEKTHI,
ClaHHble B MHUCbMEHHOU (opme. [lomyckaercss mpoBeleHHE KOHKYpCa Ha CaMblil JIy4IIMHA KOHCIIEKT IO
CIIEYIOIUM KPHUTEPUSM: KpPaTKOCTh (OPMBI; JIOTUYHOCTh W3JIOKEHHSI; HATJISJHOCTh BBIOJHEHUS;
YHUBEPCATLHOCTD COJICPIKAHMUS.

MeToanyeckue peKOMeH/IAHH 110 COCTABJIEHUI0 KPOCCBOP/AA.

KpoccBopabl cocraBnsiercss ¢ 1Lenbl0 OTOOpakeHHs HHQOpMalMM B rpaduueckoM BUAE Ui
Pa3BUTHSL SPYAULIIH, PACIIMPEHUS CIOBAPHOTO 3araca, TPeHUPOBKU MaMsATH, BHUMaHud. [lpu cocraBieHun
KpPOCCBOPAOB HEOOXOIUMO NPUIEPKUBATHCS MPUHIIMIIOB HATTIAHOCTH U IOCTYITHOCTH.

1. KpoccBopa nomkeH coctosTh u3 7- 20 CIIOB 10 3a/1aHHON TeMe.
KpoccBopa nomxen ObiTh "Knaccuueckuit”

3. Odopmien Ha aucte popmara A4, BMECTE ¢ BOIIPOCAMHU

4. K kpoccBOpay NOJKHBI OBITH OTBETHI Ha Ipyrom jucte popmara A4

5. Ha nmcre ¢ KpOCCBOPIOM U JIMCTE C OTBETAMH JOJDKHBI OBITH YKa3aHbI TeMa KpoccBopaa, Ne rpymis
Y aBTOP paboTHI.

6. He nomyckaercst Haymuune "muramek" (He3armoJHEHHBIX KJIETOK) B CETKE KPOCCBOP/A.

7. He nomyckatoTcs ciaydaiiHble OyKBOCOUYETaHUS U ITEPECEUCHUSI.
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8. 3aramaHHble CIIOBAa [OJDKHBI OBITh HWMEHAMH CYIIECTBUTEIHHBIMA B HMEHUTEIBHOM IaJIeXKe
€IMHCTBEHHOTO YHCIIA.

9. JIByxOyKBEHHBIEC CIIOBA JOJDKHBI UMETh JBA IIEPECECUCHUSI.

10. He nomyckarotcs abopeBuarypsl (I10 I1K u 1.71.), cokparienus (yp-s u ap.).

11. He pexomenayeTcst OOJIbIIIOE KOTMYECTBO JTBYXOYKBEHHBIX CJIOB.

12. Bce TeKCThI JOIDKHBI OBITH HAITUCAHBI Pa300PUYUBO, JKEIATEIBHO OTIICUATAHBI.

I'oToBas paboTa npencTaBiseTcss HA KOHTPOJIb B MUCHbMEHHOM BHUJIE.

MeToanyeckue peKOMeH/IAUH 10 PelIeHHI0 MPAKTHYECKUX 32124

[lpakTuyeckne 3aladyd pEmIarTCs C IEIbI0 3aKPENHUTh HM3YYCHHBIH MaTepual U chOpPMHpPOBATH
Olpe/ieTicHHbIE yYMEHHUS W HABBIKH, BBIPA0OTaTh y CTYACHTa CIHOCOOHOCTh CAMOCTOSITENIBHO pPEIIaTh
MTOCTABIICHHBIC 33]Ia4H, TAKOHHYHO U CTPYKTYPUPOBAHO (POPMYIIUPOBATH OTBET.

[Tpu penreHny 3ama4 CTyIGHTAM MOXHO PEKOMEHIOBATh TAKYI0 OCHOBHYIO CXEMY:
1) BCIOMHHUTBH TEOPETUYECKYIO YacTh MO TEME;
2) BBITOJIHUTD PEIICHHE IPUMEPOB (3a1a4), COrIIacHO 00pasiry.

OO0beM 3a1anus onpeaenseT NpernoaaBaTeb.

MeTtoauyeckue peKOMEHAALNHU 110 NOATOTOBKe 00y4al0IHMXCS K IK3aMeHy

[To nucuunMHe NPOBOAUTCS YCTHBIN AK3aMEH. DK3aMeH IIPOBOAUTCSA C UCIIOJIb30BAaHUEM KOMIUIEKTA
6uneroB. KommuecTBo OMIETOB NPEBHINIACT KOJIMYECTBO YUAIUXCS B TPyIIIE. DK3aMeHAIIMOHHbBIE OMIIETHI
CoJIepKaT OJJMH TEOPETUYECKUI BONPOC U JBA MPAKTUYECKUX 3a/1aHuUs.

1. B coOTBETCTBUM C YTBEp)KICHHBIMU JaTOM, BpEMEHEM M MECTOM IPOBEIEHUS O00yYarouuiics
IIPUXOJUT Ha DK3aMEH.

2. JIas caauu 9K3aMeHa 1o JJaHHOW JUCHMILIMHE Y 00yYarolerocs npu cede JA0JKHBI ObITh TOIBKO
pYyUKa M 3a4eTHasi KHUKKA. 3a4eTHYIO KHIKKY 00y4Jaroluiics caaeT npenoaaBarento.

3. PacnonoxuB Ha CTOJNE SK3aMEHAIMOHHBIE OWJIETHl B NMPOU3BOJIBHOM MOpSJKeE, MPErnoaaBaTellb
OpUIJIaiaeT K croiy yvamerocs. OOydwaromuiicss NMPOU3BOJIBHO BBIOMPAET HEUIEHTU(UIMPYEMBIN
BHEIIHE dK3aMEHAIIMOHHBIN OUIIET.

4. OOyuarommiicss o3ByuuBaeT mnpenojaBarento cBou D.UN.O. u HOMEp Owiera, mojydaer OT
IpenojaBaTesis YUCThIM JUCT 7S 3aluceil, 3aHMMaeT yKa3aHHOE MECTO B ayAuTopuu. OJHOBPEMEHHO B
ayJIMTOPUU TOTOBUTCS K OTBETY He Ooiiee 5 YelloBeK.

5. B TeueHMe YCTaHOBJIEHHOTO BpPEMEHHM OOYYalOIIMHCSH TOTOBUTCS K YCTHOMY OTBETY Ha
HK3aMEHaIlMOHHBIN OmieT. Bpems moaroToBku K OTBETY, B 3aBUCHMOCTH OT CIIOKHOCTH rpenmeta 20-40
MuH. [Ipenonasarens BU3yallbHO KOHTPOJIUPYET NMPOLECC OATOTOBKH.

6. ITo ucreyeHne yCTaHOBIEHHOI'O BPEMEHHM WJIM IPU FOTOBHOCTHU PaHEE YCTAHOBIEHHOTO BPEMEHU
oOyJaroluiicss OTBEYaeT IMPEenoJaBaTeNl0 Ha BONPOCHl AK3aMeHaluuoHHoro Ownera. Ilocie oTBeta
npenojaBaTesib MOXKET 3aJlaTh JOIMOJIHUTENbHbIE WM yTOYHsIoHMe Bompockl. [lo uToram oTBeTOB
oOyuJarolerocsi MpernojaBaTesb BBICTABISET 3K3aMEHAIMOHHYIO OIIEHKY, (DUKCHUpysS ee B 3aueTke,
9K3aMEHALIMOHHOW BEJIOMOCTH, KypHase yueOHO! IpyMIIbl.

7. Ywuamuecs,, HapylIalole TUCHUIUIMHY (yCTpauBaloOlIUe IEePEeroBOPHI, CIUCHIBAIOIIME U T.1.)
JIMIIAIOTCS 1IpaBa C1aBaTh HK3aMEH.

3agaHusA 1J151 CAMOCTOSITEILHON padoThI

CamocrosiTtesbHast padora Nel



Tema: «IlocTpoenue rpadukoB GyHKIMNA C TOMOIIbIO TEOMETPUUECKUX NTPEOOpPa30BAHUN»

Hesn: 0000IUTH M CHCTEMATU3MPOBATH YMEHUS W HABBIKM TOCTPOCHUS TI'paUKOB IOKA3aTENbHON H

sorapuMudeckor PyHKITUN

3apanmue 1. M3yunre noctpoenue rpaduxos. OGopmMuts noctpoeHre rpagukos GyHKIMHA B TETPAIH.

IIpeoOpa3oBanue rpagukoB Noka3arejbHOI (Bo3pacrawuieii) GyHKUMH.
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IIpeoGpa3oBanue rpadukoB nokaszarejbHOi (yObiBaloumei) pyHkuum.
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IIpeodpa3oBanne rpagukoB Jorapupmuyeckoi (Bospacraomeil) GyHkuuu.
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BIoJIb ocu OX B 2 R BOKpyT ocu OX : —
pasa .
> v =log, — 1 y=1log,(—x) (@
' IToBopor Ha 180° 1
Pactsoxenne ! .
BOkpyr ocu OY RS
B10ab ocu OX B 2 Py )
paza
6 v log ; ( X
ITapanmensHBIN

N y =
Bce rpaduku QyHKIMIA TOCTPOSHBI OTHOCUTEIHHO «OCHOBHOTOY» Tpaduka -

Q
m
=

IIpeodpa3oBanne rpagukos Jorapupmuyeckoi (yobisaromiei) GpyHKIHA

No

Dopmyna,
KOMMeHmaputi

I'paguueckas
unocmpayus

Ne

Dopmyna, Kommenmapuil

I'paguueckas
unIrOCmpayus




v=1log, x

«
OCHOBHOIT»

rpaduk

¥y = log]_(:r +1)
3 [Tapann
€JILHBIN 1IepeHoc (CABUT)

Broab ocu OX BIEBO HA

| enMHUYHBIN OTPE30K

v EJUgL
Pactspxenue
B10Jb ocu OV B 2
paza

y=1+log, x

l.ull—-

TapannenbHbIN nepEeHOC

(caBur)

B110J1b oc OY BBepx Ha

1 enIMHUYHBIN OTPE30K

§ 11 -
y=log, x

]
Cxxatue BJIOJIb

ocu OV B 2 paza

y=-2+log, x

[Tapa
JUIENbHBIN IEpeHoc (CABUT)

BHoib ocd OY BHHU3 Ha

2 CAMHUYHBIX OTPC3Ka

v =log, (2x)

Cxatue BJI0JIb
ocu OX B 2 paza

10

v=-log, x

Hogopor Ha 180°

BOKpYr ocu OX

X
2

s =

PacTskenue

BIOJE oct OX B 2
pasa

11

y=1leg, (-x)

IoBopor Ha 180°

BOKpyr ocu OY

y= lnf:.:(l—::'.}

IMapamiensHbIi
nepe”oc (caBur)

10




BIoiab ocu OX

BIIPaBO  Ha
€AMHUYHBIX
oTpe3Ka

2

3ananue 2. [Toctpoiite rpaduku GpyHKIUU ( B COOTBETCTBUU CO CBOMM BapHAHTOM).

Ne y=at* Jlorapudmuueckas GpyHKIUS
[Toka3zarenbHas QyHKIHS
Bospacraromas V6biBatomas 0 < a <1 |Bospacraromas V6biBatowas 0<a <]
a =1 a > 1
1 |'/ 1 | yv=log, x v=log, x
Y= n
y=4" w
2 (1Y v=2-log, x v=2-log, x
y=2-— :
y=24 4
3 4’ SR 1 1
.1-:'1_'_ 1_:]_ (1] v=—log, x y=—log, x
1 ’ 2 h 4;‘ “- - T_
4 |'/] '|3'1' v=log,(2x] v=log, (2x)
Y= n
v=4" 4
5 z i . .
p=41 1I=|rlw'|3 1=10g_.% 1=lngl%
I '\.4 r ' 4"
6 |'/] ” v=log,(x—2) v=log (x—2]
Y=1= n
— 452 \
:l' =
[ 1y v=log, (x+1) v=log, (x+1)
Y= = n
p=47 w4
8 |I/ ] | .-I'I — 1 + lmgi b V= 1 + IDE] T
Y=\= n
y=4"4 R o |

11




9 f1y v=—2+log, x .1'=—2—10g]_.1'
y=|— :
y =4 W2
10 ) _Ifl‘l"' v=—log, x y=—log, x
V= —(4'1'_:' /
11 1Y v=log,(—x) ¥= lmg]_[_— x)
v=|— n
y= 47 ey

3aganue 3. I[loctpoiite rpaduxu mokazaTenbHON

CBOHMM BapUaHTOM).

Wik JiorapupmMudeckoir QyHKIUH (B COOTBETCTBUH CO

BapuanTt 1 BapuanTt 2 Bapuant 3 Bapuanr 4

[TocTpouts rpaduk | IToctpoutrs  rpaduk | [Tocrpoutsh rpaduk | IToctpouts rpadpuk

byHKmm v=log,x dyEKcrm v=3"+1 (yHKwm v=log, x—1 e P =03"

Bapuanr S Bapuanr 6 Bapuanr 7 Bapuanr 8

[Toctpouts rpaduk | IToctpoutrs  rpaduk | [Tocrpouth rpaduk | IToctpouts rpadpuk

byHKIIH v=log,,x KIS v=log;x by ¥ =—47 by v=log.x

Bapuant 9 BapuanTt 10 Bapmuanr 11 Bapuant 12

ITocTponts rpaduxk | IToctpouts  rpadux | Iloctpouth rpaduxk | IToctpouth rpaduk

dynkmn T log,x-1 dynximn T 0.57 +1 dyHKIHH | fogsx—3 dynkmun F T 5

Bapuanr 13 Bapuant 14 Bapuanr 15 BapuanT 16

ITocTponts rpaduxk | [Toctpouts  rpadux | Iloctpouth rpaduxk | [Toctpouth rpaduk

bysxim ¥ = 3F -2 Gyrcm ¥ = 037 -2 | pyHxuun P— log,(x—1)
v=log,,(x—1)

Bapuanr 17 Bapmuanr 18 Bapuanr 19 Bapmuanr 20

[Toctpouts rpaduk | IToctpoutrs  rpaduk | [Toctpouth rpaduk | IToctpouts rpaduk

dymicin ¥ =3 dymicmm ¥ =" 37 +1 dymms ¥ logyx+3 by =log.(x+1)

Bapmuanr 21 Bapuanr 22 Bapuanr 23 Bapmuanr 24

[TocTpouthb rpaduk | [loctpouts  Tpadux | [TocTpouts rpaduk | [loctpouts rpaduk

byHKIMHA byHKIIHI ysxan > — g+l byt _gl

v=log,;(x+1) v=—logy;x

12




Bapuanr 25 Bapuant 26 Bapuant 27 BapuanT 28

[Toctpouts rpaduk | IToctpoutrs  rpaduk | [Tocrpoutsh rpaduk | IToctpouts rpadux
byHKIIUN byHKIIUN by v=—log.x by v=03" +1
v=log.(x+2) v=log.x+2

CamocTrosiTesibHasi padoTa Ne2
Tema: «Onpenenenue npenena pyHkiun. OCHOBHBIE TEOPEMBI O TIpezieiaX. 3aMedaTelIbHbIC TPEaeIIbD)
Hemn: cdopmupoBaTh yYMEHHE HAXOIUTh MPEIENbl MOCICIOBATEIBHOCTEH M Tpenenbl  (yHKIIHH,
UCIIOJIB30BATh 3aMeUaTelIbHbIC TIPEICIIb ISl HAXOXKICHUS TPEJICIIOB.
3aganue 1. [ToAroTOBUTHCS K YCTHOMY OIIPOCY, OTBETHUB Ha CJICTYIOIIHE BOIIPOCHL:

1.Yro Takoe mipenen pyHKumu?

2.Yto Takoe npenen GyHKINH clieBa?

3.Yto Takoe mpezaen GyHKIUU cripaBa’?

4.Kaxkue npeenbl Ha3bIBatOTCS OJIHOCTOPOHHUMU?

5. Kakoii ipezien Ha3bIBAIOT MPEIEIOM Ha OECKOHEUYHOCTH?

6. [lepeuricTuTe TEOpEMBI O TIpeeax?

7. CKOJIbKO 3aMeYaTeNbHBIX TpeiesioB Bl 3HaeTe? Ux GopmynupoBku?
3aganue 2. PaccMoTpute 00pa3ibl BEIYUCICHUS MPEACIIOB M PEIIUTE APYTHUE 33JaHUSI CAMOCTOSTEIILHO

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

Pemenue: Wcnonb3ysa Teopemsbl O mpezenax, HaJl0 HAWTH CYMMYy U Pa3HOCTh MPEAENOB, a MOTOM IPOCTO
MOJICTaBUTh ABOWKY B (DYHKITHIO, CTOSIIYIO MO 3HAKOM IIpeiena:

lim,_,,(4x%* — 6x + 3) = limy_,, 4x* —lim,_,, 6X+lim,_,3=4%+22-6%x2+3=7
Orger: limy_5 (4x? — 6x + 3)=7

. 5
Tpumep 2. Berunciute npeaenst: limy_, o, o
P limy g — =~ = 0
CIICHUE: X020 o
Otser: limy_, g — = 0
TBET: X500 5

0 co
Ecim numeem HCEOMPCACIICHHOCTL BHUIa (a) nin (_), TO HCOGXOI[I/IMBI Hpeo6pa30BaHI/IH.
co

X2 —5x+4

Mpumep 3. Beruuciure npeaensr: lim _—

p lim xZ2—5x+4 1-5+4 0
CIIICHHUC: = = —
X212 3342 1-342 0

0
YucnuTenb U 3HaMEHaTeIb IpoOu Mpu X=1 paBHBI (6) BoinonHuM ToXkI€CTBEHHOE MTPeoOpa3oBaHue

(pa3n0>1<eHHe YUCIUTCIIA U BHAMCHATCIISIHA MHOKUTCIIU U COKPATHUTDL HA O6H.[Hﬁ MHO)KI/ITGJIB)

13



X2 —5x+4=0
IL=b2-4ac, n=25-4*1*4=25 — 16 =9.

5+3 5—3
Xi=——=4 nX;=—=1
2 2

X% — 5X + 4=(x-1)(x-4)

AHANOTHYHO 3HAMeHaTeNb: X2 — 3X + 2=(x-1)(x-2).

- lim x?—5x+4 (x—1)(x—4) _ im x—4 -3 3

OACTaBJISIEM. - a - P - — . —

A =12 _3x42 =1 x—1)(x-2) =l 0
x2—5x+4

Otser: lim _— =
X1 g2 3342

n 4.B lim 2x =3xS
HMe « DBIYUCIIUTC IIPCACIIBI.
pumep pexn X0 T 1rra

co
Pemenue: Ywucaurens M 3HaAMEHATENb ,Z[p06I/I IIpu X=CO paBHBI (_) H606XOI[I/IMO HUCIIOJIB30BaATh
co

npeoOpa3oBaHue: JICJICHUE YHCIUTEN W 3HAMEHATENII Ha MAaKCUMAaJIbHYIO CTCTICHb X (B JAHHOM IpUMEpE
MaKcHUMajbHas CTENEHb paBHA 2). YUMTHIBas, 4TO BEJIMYMHA OOpaTHas OCCKOHEYHO OOJIBIION BETUYHHE
€cTh OECKOHEYHO MaJlas BeIMYMHA, PACKPOEM HCXOAHYIO0 HEOMPEIeIEHHOCTb, TM00 BEIHECTH IEPEMEHHYIO B
HauOOJIbIIeH CTETICHU B YUCIUTENN U 3HAMEHATENN APOOU U COKPATUTh Ha HAUOOIBIIYIO CTEIEHb.

2x* —3x-5 2x° 3x 5 , 37 57"
: 2;{2—3x—5=E=- : — lim ©  x xgz]jm x i _Z2
¥ 1+x+3x2 oo isw |+ x4+ 3x rsw ] X 3; [k 1_}0 1_}0 3
— —t=t—= — t— +3
A A X X X X

0 lim 2x2-3x-5 2
TBCT. —_— = =
X200 1 4x43x2 3
V2+x—y/2-x

Mpumep 5. Berunciure npenens:: lim_,, -
Pemenue: B 5ToM nmpuMmepe npeziennsl yucauTens U 3HameHatens npu X — 0 pasubl Hymo. Heo6xoaumo

YUCJIUTCIIb U 3HAMCHATCIIb YMHOXXUTH HA BBIPAKECHUC, COIIPAKCHHOC YUCIIUTCIIIO.

V2 +x—12 —x y (VZ+x—V2—x)(2+x+V2 —x)
— lim _

lim

x—0 5x x—=0 SX(:\/Z + X+ «.f2 — X}

=lim N S lim 2 = lim __z =

TR0 gy 24 +2-x) %20 5y(y2+x+v2—x) X0 502 4x+/2—x)
lim 2 2 V2

x—=0

511rg(¢2+x+\/2—x)_5*2\f§_ﬁ
X—

V24x—2—x 2
5% 10
IIpuMepbI I CAMOCTOSATEILHOT0 pellieHusi: Borarcnure npeaenb! GyHKIIHMA:

Otser: lim,_,q

14



. 2 . . 2x—4 . 3x34+2x% 4+x42 .
limg ., X°  limg_o(2x — 4vx)  limy_ g T limy_; —————  lim_s(Vx — 3x)

5xZ—x—2
I x2—1 I 1 I 1 I A I 3"
1My 0 2xZ—x—1 My 00 x2 My 0 x2 1My 00 3 My 00 5
I x*—9 I x*—4 I x—3 I x?—16 I x*—4 I x2—9
My 3 %2 —5x+6 My 2 ¥2—x—2 My 3 X2—9 My 4 x—4 My 2 x2—3x+2 M3 x2—6x+9
li x2—9 I 2x3—2x% I 2x%+7x+6 I X2 —6x+8 li x—1
My g lMcogams  limeo=on lime,, —— L e
lim x+2 lim x?—16 lim 6x*—5x° +x° lim VE—2 lim xZ—8x+15
K—=—2 J7—x-3 x—d =2 x—0 Ax =2 2 K—=5 x2—25
. 3x?—8x+4 . (14x)3—(1+3x)
hmx—:Z o ) =07 2..0.3
5x2—14x+8 x2+3x3
. x—6 . Vx+i-1 3—x
lim ——— lim ——— lim —
X—6 Jx+3—3 x—0 x—9 4—\2x—2
3x2+4x+5 2x2—3x+2 5x+2 9%’ +3x+5 .
lim —— lim —— lim —— lim — — ~ lim \.I'XZ +1—x
X020 g2 43x—1 X200 _x24x+7 X0 15x%+7 X200 347 4 8x—12 X"m( )
. . . . X
; sin3x . sin 3x . sin4dx . sinz
limy o —— limy o~ limgo—— limy,o—*
5 3x 23X 2\ X 13\X
lim,_,, (1 + ;) lim,_, (1 + ;) lim,_, (1 + ;) lim,_, (1 + Q)
] 1 4x _ 2 3x _ x+3\* x+3 x+3 _ x+1\¥
limy o, (1+50) limyo (14 5) lme () timew (05) 0 limean (35)
. x+3\ ¥4 x—2\2x+3 x—1\*+2
llmx—:m E llmx—:m m llmx—am E

CamocrositeibHas padora Ne3

Tema: «Bbruncnenue npou3BOAHBIX (YHKIMHA. NPUMEHEHHE IMPOU3BOAHOM K PEIICHHI0 MPAKTHUYECKUX
3a1ad»

Hesn: chopmupoBaTh yMEHHE HAXOIUTh MPOU3BOAHbIE (PYHKINI, 3aJaHHBIX B IBHOM, JIOTapU(PMUIECKOM U
napaMeTpUUecKOM BHUE, HAXOJIUTh IPOU3BOJHBIE CIOXKHBIX (PYHKLIWH, 3HATh I'€OMETPHUYECKUN CMBICH
npou3BoHOMU. [loBTOpUTH, 000OIIUTE M CHCTEMAaTH3UPOBATh 3HAHUS O (U3UYECKOM CMBICIE MEpPBOM
IIPOM3BOJIHOM, CTOCOOCTBOBAThH BhIPAOOTKE HABBIKOB B IPUMEHEHUHU POM3BOAHOMN K PELIEHUIO 3a/1ay.
3aganue 1. CoctaBbTe KOHCIEKT MO TeME (MCIOJIb3Ys METOINYECKUE PEKOMEHIALINN ).

3aganue 2. Haiitu npon3BoaHble OT QyHKIUH:

4 1
1. y=XI—3X2+6x—2 4. y=—=+2Vx
1
2 2%y 5. y=_+ 23X — 23
3 X
1 2 1 2
s 6. yv=IX + X
?:.yx—i—Xz = y( \f_)

15



Vx
3 5
Y V2 Vs

9. y=2tgx—3c0SX
10. y = 7sin x+ 5¢ *

11. y=v/x+ctg X
12.y=23x3 + Inx

VX ox
l3.y—3:ﬁ_ e
l4ly=1_cosx
15.y=2sin x -6 tg X
16, y=tn — IBX

Y53

17.y=x* + ctg x
1 1
18.y=——e* +-Inx
221: 3
19. y=iE T sin x
20.y=3x — 23/x

21 y:tg x:lnx

22.y=\/2 sin x —

ctg x

23. y=5vx + 33/x + 2/x

24.y=e™ — sin x + cos x

2
25. y (Zx —i—x

1 2
26. y=(3x +TE)

27,y + 1= + X*
RS

1 112
SRARY

Vx
3 Inx

29. Y=~ e* + ES
30.y =sin x cos X
31 y=(x% + x) Inx
32.y=tgxe”

33.y =ctg x cos x

34.y=sinx - (;—C s \/E)

[Tpou3BoHas CIOXKHOU (PYHKIIUU

1. y=sin(6x—1)
2. y=cos(5x+6)

16

35.y=(sin x — cos x)?

x2—-1
42.y=(sinx + e
(x—1)?

x)Z

tg x
tg x+cosx

46. y= N
47.y=Vx%sin x
48.y=(x + 1)%e*

49 y= 2x—3
Y axz+1
sinx—4x
50.y=

Cfg X
x 2

51, y=COS X - (5 +x )
52.y =sin x tg x
53.y = ctg X €os X
54.y=(3x + 2)% - e*

_tg x+cosx
55. y—ixg o
56.y=(cosx + e
57 y:ex—Ztg x

x}Z

x—ctg x
sinx -e¥

3. y=In(3x+2)
4, y=e*



© ® N o w

10.
11.
12.
13.

14.
15.
16.

17.
18.

y = arccos 2x
y=(6-3x)*
y =sin(x +2)

19. y=ctg3(x — 2x?)

20. y=3/sin 3x

CamocrositeibHas padora Ne4

Tema:

«HaxoxeHue

HEOIPEEIECHHBIX

OMMPECACIICHHBLIX UHTCTPAJIOB)

WHTETpajoB

21.
22.

23.
24,

25.

26.
27.
28.

29.

30.

31.
32.
33.

pasiiMiHbIMU U

y=vVx2 —3x + 2
€2x_€—3x

Y= Va+l
y=In(x* + 3x — 2)
y=(sin 4x + 1)°

1
y_?;j (2x—sin3x)2

1

y_[l—h::os 4x)7
y=(tg 4x + 3)3

. 2_
y=sin 3x - e** 3%

.3 3x
=sin® =
Y 4
y=c0525x

y=sin 3x cos 5x

y=(tg 3x + cos 2x)?

METOJaMMU.

BBIYHCIICHUC

Henun: 3akpenutb yMEHHsT HUHTETPUPOBaTh (YHKLHUIO, MCIONb3Yysl TaOJIUIly OCHOBHBIX WHTETPAJIOB;

3aKpCIUTh HABBIKKM HAXOXIACHUA HCOMNMPECACICHHBIX MWHTCTPAJIOB pPa3JIMYHbBIMHA CHOCO6aMI/I; Ionragu

KPUBOJIMHENHON TPAIELyH.
3anganme 1. Tabnuua uHTErpaoB

1.jx“dx=n+l+c, (n=-1) [(kx +b)"dx

2.fdx=x+C [ kdx =kx +C
dx 1

3 17:|n|x|+c |

4, Isin Xdx =—cosx+C

5. jcosxdx=sinx+C

n+l

X

dx
6. I =tgx+C x=Z1xn, neZ.
2
Cos” X 2

7.j dx =—CtgX +C xzzny neZ

sin? x

8. [ tg xdx = —In|cosx| + C

9. [ ctg x dx = In|sinx| + C

COosX

fdx

sinx

17

1 (kx+b)™+?t

[Zdx=2Vx+C
VX

%-ln(kx—kb}—k C, k#0
[ sin (kx +b) dx = —%-cos(karb)JrC, k+0

[ cos (kx + b) dx = %-sin(kx+b)+{3, k +0
dx _ x,

[ —In|tg(2+2)|+c

Zin|tg §|—|—C

+C,n# —1,k# 0



10. Iexdx =e*+C

1
[ef**bay ==. k¥ 1 ¢, k=#0

k
aX
X —
11. Ia dx_lna+C, (a>0)
12. JaZT(xz :iarctg§+c
dx . X
13. | ————==arcsin—+C
.[ /aZ_XZ a
du
14. —:In‘u+ u?+a?/+C, |ul>lal, a=0.
N e
dx dx 1 a+x
15.fx2_a2——3 |x+a e [ =] |+C a0
2
16. I\/u2+a2du=%\/u2+a2 +a?ln‘u+ u?+a?|+Cc, az0

2
17. J.\/a2 —uzdu=%\/a2 —u? +a?arcsing+c, az0
a

I/ICHOJ'IIBYH Ta6J'II/IL[y HHTCTPAJIOB, BBIYUCIIUTC HCOIIPCACICHHBIC MHTCIPAJIbI:

L[t

2. [3e*du

3. [x*(1+2x)dx
3dx

e

. jx3(l+5x)jx

ol

IS

f xyxdx
Va2

J’ (x? _3)2

\l

9.f(x—|—\/§—3x5——

1. [(G+S+3)dx

x2

[

11.
5x- J_
(1—vx)?
12. | e dx
x e
13. fe (1 — x_z) dx
1-sin3x
14. J- sin2x
15, J-ezx—kexsinxdx

eXx

2

——)dx

x3 sinx

3analme 2: BoIUnCIUTh HUHTCT'paJibl, UCIIOJIB3Ys 3aMCHY HCpCMCHHOfI

=

2
[(3x+2)7 dx
[Gx+ 0,5)3 dx
. fcos(%x — 2)dx
4, fsinzg—xdx

w N

" Y osin?(6x+1)

dx
6. f cos?(2—9x)

dx

3x+1

8. [V3 —5xdx
9. [V (2x+ 3)2dx
10. [ =2

 (4x+1)3
4dx
11. ) 20
1
12. [(2cos(C — 1) — 5e™73) dx

18



eZXpp—3X 5—sin3(4x+1)
13 J-( V3 )dx 15. J- sin?(4x+1) dx

14, [e

3apanue 3. MeTo MHTETPUPOBAHUS 10 YACTSM.

Ixcosxdx
[(6—5x)e*dx
[ xin x dx
J(5x+8)exdx
I(4—5x)exdx

4
5
6. _f4x In xdx
7
8
9

A

w

j5x In xdx

ISX In xdx

f(? —9x)cos xdx
10. I(1+ x)sin xdx

3ananmne 4. PaccMoTpuTe TpPUMEpPHI BBIYUCICHHS OMPEICICHHBIX HMHTEIPAJIOB W CIICAYIONINE PEIINTEe
CaMOCTOSITEIIBHO
7
1. . BoluuciuTh UHTErpa ICOS X-dx.
0

)
cinvl® _ i i _
Pemenue. .([cosx-dx—smx|02 _sm%—smo_l—o_l.

9
2. BpIUMCIUTH HHTETPAT I(Z—S)( + L] -dx.
4

2/x

Pemenne. Ha ocHoBaHMYM CBOMCTB onpeneneﬂﬁoro uHTerpasa u popmyisl HetoTona-JIeiiOHuIa notydaem

;[(ZX 2\/_] dx = IZX dx + IF dx =

+\/;‘j:%( 22)+ (Vo -a)=1 --65+1=14

2,
5

X_
2 4

2
Ipumepnr: 1. fo Xdx
2
2. fﬁ 2x dx
2
3. [, x*dx

4, ff x3 dx

19



5. f; x*dx

6. [ (2x + 2) dx

7.2, (5x —3) dx

8. [ (4x +2) dx

9. f_22 (4x3 —3x? + 2x + 1) dx
10. f_ol (x3 + 2x) dx

R

s 3
2_1’,'

12. f; VX dx

13. J: 7 dx

3=
Va2

4 1
14. [ (Vx _E} dx

9x—1
15. x—,_ dx
1 x

3aganue 5. 1. HaiinuTe miomas 3alITpuXo0BaHHON (pUTyphl, H300paxeHHON Ha pucyHke 1.

6)§;

6) 1; . HENENL (puc. 1)

2) 2.

2. HaiiguTe ruiomazb 3alITpUX0OBAaHHON (UTyphl, U300paKeHHOW Ha pUCYHKE 2.
a) 1,
0) 2;

1
6) 2;,

1
2) 15.

3. Haiigure miomans Gurypsl, orpaHn4eHHON mapaboioil y = x° 1 npsAMoit y = 5—x.
a) 4,8;

6) 5,5;



6) 4,2;
2) 4,5.
4. HaiiguTe ruomaab 3alITPUXOBAHHON (GUTYpBI, H300paXEHHONM HA pUCYHKE 3.
a) 4,

0) In 4;
6) —4In 4;

2) 4In 4.

a)7; T T
o N\
6) 1; —

2) g

. . . _3
6. Haiinure momans Gurypsl, OrpaHiYeHHON TUIIEPOOIION y= — U npsAMbIMU y=3 1 x = 3.
X

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

7. HaiimmTe nomasps QUIypsl, orpaHHYeHHOM mapabonoii y= 3x—x2, KacaTeIbHOM, MPOBEICHHOH 10 TAHHOM
1apaboJIbl B TOUKE ¢ a0CITUCCOI0 X0=3, U OChIO OP/IMHAT.

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

8. Haifure momtaas GUrypsl, orpaHHUYEHHOM TTapaboamMu y=x2 u y= 2x—x2.






CamocrosiTesbHass padora NeS

Tema: «JleiicTBusa ¢ marpuniamu. Haxosxenrne oOpaTHON MaTPHIIBDY

Iesm: 3akpenuTh HaBBIKK ONpPENEIECHUS pa3Mepa U BHJA MATPUI]; BHINOJIHEHUS CIOXKEHUS U BBIYMTAHUS
MaTpHl], YMHOXXECHHUSI MAaTpPHUI] Ha YHUCJIO, TPAHCIIOHMPOBAHWE MATPHIL; BBIMOJIHEHUS YMHOXXCHHS MaTpUII,
BO3BE/ICHUSI MAaTPUI] B CTETICHb; BBIUYUCIICHUS OINPEACIIUTENICH BTOPOTO U TPETHETO MOPSIKA U TPUMEHEHUS
CBOMCTB OIPEJEINUTENEH; BBIYMCIECHUS OOPaTHON MAaTPUIIBL.

3aganue 1. CoctaBbTe KpOCCBOP/ 110 T€ME (MCIIONb3YsI METOANUECKUE PEKOMEHIAINH )

3aganme 2. PaccmoTpeTh 00pa3iibl BBIMONIHEHUS JSHCTBUI HaJl MATPHUILIAMHU M HAXO0XKJICHHUE OIIPEICINTEICH.

123" (321
OBPA3ELl: Bemonuuts gevicteust: |1 1 3| -31 1 3
2 45 2 2 5

Pemienue. BeinonHuM pemieHye no JeiCTBUSIM.

3 3\ (1*14+2*1+3*%2 1*242*14+3%4 1*34+2%343*5
1 3 3|=|1*14+1*14+3%2 1*24+1*1+3%4 1*3+1*3+3*5 |=
5 5) (2*14+4%145%2 2*244*14+5%4 2*34+4*34+5%5
9 16 24
8 15 21
16 28 43
32 1) (9 6 3
3.1 1 3/=/3 3 9
2 2 5] (6 5 15
1 2 3% (3 2 1) (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 45 2 2 5) (16 28 43) |6 5 15) (10 23 28
0 10 21
OtBer: |5 12 12
10 23 28

121 1 3
OBPA3ELl: A= B=
310 1 2

[IpousBenenne A-BHe ompeneneHo, Tak Kak YUCIO CTOJIOIOB MaTpuilsl A4 (3) HE COBHAAAET C YHUCIOM
CTpOK Matpuiibl B (2).

[IpousBenenne B- A omnpeneneHo.

B. A= 1 3)(1 2 1 B 1-1+3-3 1-2+31 1-1+3-0 B 1+9 2+3 140 3 10 5 1
1 2/310) (11423 1.242.1 1.1+42-0) 146 2+2 1+0) |7 4 1



1 2 3
OBPA3EL] : Beruucauts onpenenurens (4 5 6.

7 8 9

Pemenne. {5 BBIUMCIICHHS ONPEACIUTENS TPETHETO MOpsiiKa OyAeM HCIONIb30BaTh H3BECTHYIO (OpMyITy
Capproca (IpaBWJIO TPEYrOJBHUKOB), KOTOpPOE MOXET OBITh 3allMCaHO Clenyrommei (HopMmynoi:
all alZ al3

a'21 a'22 a‘23 = alla22a33 + a'3la23a'12 + a13a32a21 - a'31a22a‘13 - a‘33a‘21a12 - alla32a'23

a31 a32 a33

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 Ortser: 0.
7 8 9

3aganue 3. AHATOTUYHO 33JaHUIO 2 , BBIIIOJIHUTE CIEAYIONINE 3aJaHHsl MUCbMEHHO B TETPAJIH.

1.  Haiitu cymMMy, pa3HOCTb, IPOM3BEAEHUS IBYX MAaTpull A 1 B(eciam 5T0 BO3MOKHO).

.l"l 3 % - _I_ _2 "'-\.I
A= ‘B=
b 0 -1 -3,

a) 7, ';
—1 1 0) 2 0 4
A=L ‘B=L ‘
5) -3 21) -13 0)
.-"2 1“".|
) B=4 0|
Aot 2\ 0 3
B) b 30 . i
f 1) —1 4 29
A=| 2 4| B= -1 3
r)
-2 0 -3) L2 -2 1)
2 43
1 3
5= 0 2.
D oA=(31 4 -1 |
x_l D.»"
12 3 —5 5 —10)

e) L0 1 -1 1 -1 2)



x) ;

32y (4 0)
A= | B=
0 1) -8 3
3 - ~ i -
) 1 3 4 8
A=l0 -1 B=] 0 -4
i | -8 0
2. Jlausl ManI/IﬁM A. Bj u C. [lokazats, uro (AB)-C=A-(BC).
a)
C4 1) 2 1 o) T4 8 —4
ool - C= |
B=|-1 0 A L_I 1 _1| L—S 0 1),
-2 3 .
2 3
3 -1 2] .
6) A=(4 8 3 1) 140), -3 8)

3. Boruuciurs (3A — 2B)-C, eciu

2 —4) ‘4 -8 1 -4 0)
A=l B, e |
LD 4 0 -1, -8 1 4)

. 3
4. Haiitu A ecnu

10 2)
. A=00 3
A= 7! 2 1 -1

5. Haiitu matpuny X, eciu 3A+2X=B, rzae

T 1 4 00 003 0
A= | B- |
-1 0 2) 21 2,

6. Haiitu ABC, eciu

"1 0 0) — -1}
. . B=| 01 2 C=| 2 2
A Lo b 1 0 1) 1 1)
a) _L_l 2 -2 \ , \ /;
10 41
ﬁzLS ) =LD 1‘C=L1 5‘
6) -r ,
7.  BBMHCIUTH ONpeAeTUTETN
301 1 0 50 ‘45‘ ‘24‘ 03‘
S
a 1 Mo 015 103 04y 12l Ol
3 -3 sin¢r —cose
2 -4 cosay  sine
xK) 5 3)



8.  C momol1po MpaBuiia TPEYrOJIbHUKOB BEIYUCIUTD ONPEACTUTENN

1 2 3 4 18 2 3 4 2 31
-1 2 4 0 3 2 -1 2 -1 -1 2 4
2) 0 3 _1;6) -8 1 D;B) 1 -2 -I;r) 01 3.

9.  HaiitTu oOpaTHYIO MaTpHILy:

. i_’l D"i L[4 D"i o2 1“;
»4=Bke) “Tlo 1w TTlo 8in T2 4
4= ¢ _2} . _|° 4} 1 0 0) 4 0 0)
-1 1/ 3 0! 4=01 0! A= 0 4 0,
& ) ") T 0 0 1}3) 0 0 8]
C1 2 3 1 -3 —5) 31 0)
4= _12 4 4=2 0 4 4=1 2 -1
o 3 2 0o -1 3
1) 03 =Ly ) ) ) E
. i 1T 0 0
1 2 3 5
4=2 46 A=00
03 1) 0 0 x°
M) ; H) ) ’

CamocrositeibHas padora Ne6
Tema: «Pemenue cucreM TMHEWHBIX YPaBHEHUH PA3IIMUYHBIMA METOIAMU
Ilenn: 3aKpenuTh HABBIKM BBIIIOJIHEHUS CIOKEHUS U BBIYMTAHUS MATPHL], YMHOKEHHsS MATpHUL Ha YHCIIO,
TPAHCIIOHUPOBAHWEC MATpUl]; BBIIIOJIHCHUA YMHOXCHHA MaTpull, BO3BCACHHA MaATpPULl B CTCIICHb,
BBIYUCIICHUA OHpC}IGJ’IHTCJ’IGﬁ BTOpPOTO H TPETHErO IOpAAKa W IMPUMCHCHHA CBOMWCTB OHpeHeHHTeHCﬁ;
BBIUMCIICHUS] OOpaTHOM MAaTpHUIIbI; PEHICHHs] CUCTEM JIMHEHHBIX alreOpanyecKux YpaBHEHUH METOJ0M
I"aycca, MaTpuuHBIM CIIOCOOOM M UCHOJB3Ys TpaBuiio Kpamepa.
3apanue 1. PaccmoTpeTs pelieHue cucteM MeTonoM laycca, MaTpUUHBIM CIIOCOOOM U UCIONB3YS IPaBHIIO
Kpawmepa.

3%y — X + X3 =12

5X1+X2 +2X3 =3

X1+Xp +2X3 =3

Pemenmne:

Pemmm  cucremy — MaTpuyHBIM  CIOCOOOM, Ui 3TOTO  BBIYUCIUM  OOpaTHYIO  MaTpuily

. A1 Ao Ag

Al= A Ao1 Agp  Agz |, rme Ajj - anreOpandeckue NOMONHEHNS K JIEMEHTAM MaTPHLIbL.
Ag1 A Ags



3 -11
A=|5 1
1 1
3 -1 1
AA=H5 1 2/=6-2+5-1+10-6=12# 0 - maTpuIia HEBBIPOKICHHAS.
1 1 2
1 2
A =(-1) X 2‘
5 2
Ay = (-2 T|=—(10-2)=-8
1 2
1+3°
A3 =(-1) 1 11:5—1:4
-1 1
Ayy = (-1)°*L =—(-2-1)=3
01 =(-1) 1 2‘ ( )
31
Apy =(-1)**%]" |=6-1=5
22 =(-1) . 2‘
A =(—l)2+33 =-(3+1)=—4
23 11
-1 1
Agy = (-3 =-—2-1=-3
31 =(-1) 1 2‘
31 3 -
Agp = (-1)3+2 = —(6-5)=—1 Agg = (-1)3*3 =3+5=8
32()52‘() 33()51
0 3 -3
at-llg 5 1
12
4 -4 8

(03 (R (or 83 (93 (o) (0
X==|-8 5 -1|/3]==|-812 53 (-1).3|=—|-84|=|-7

Y 12 12
4 -4 813 1412 (-4)-:3 83 60 ) | 5

Pemnm cucremy metronom Kpamepa.

I'1aBHBIN ONIpEeNEIUTENb CUCTEMBI:



A=5 1 2. Pa3inoxuMm ONpeaeuTeIb I10 3JICMEHTaM IIEPBOH CTPOKH, IOJB3YSACh (HOpMYIIOi

a1 a2 13
apy Az agz|=a1 A t+agn Atz Mg
dazp azy 4asg

3 11
A= 1 2/=3.(-1*.
11 2

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

jle;ﬁO

2 1+2[2
2‘ HED-(DTE]

3anuieM ¥ BBIYMCIIMM BCIIOMOTaTeIbHEIC OIIPpCACIINTCIIN

12 -1 1

1 2 3 2 3
A =3 1 2=12--0)" T+ 0% TJ+1-(-¥3° =0
I (-2 12‘()() S S
3121 3 2 5 2 5 3
Axp, =5 3 2/=3.(-1L. +12- (D27 41 ()3T J=0-12-8+12=-84
L 3 o 3 2 1 2 13
3 1L 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=60Toma
1 1 3
A 12
AXZ 84
X2:—:__:_
A 12
A
A 12

Orser: (0;-7;5)

Pemnm cuctemy metrogom I'aycca, i 5TOTO COCTaBUM PACHIUPEHHYIO MATPHUILY CUCTEMBI U YIIPOCTHM €€
MIPUBEJICHUEM K TPEYTOJIHLHOMY BH]TY.

3 -1 1012 (1 1 2/3) (1 1 23) (11
5 1 2/3|~|3 -1 112|~|0 -4 -53|~|0 1
1 1 2/3) |5 1 2[3)] |0 -4 -83] (g 0 —3-15

2
513
4| 4

Taxum 00pa3oM, cucTeMa paBHOCHIIbHA CUCTEME



X1 +Xo +2X3 =3

Xo + =X __3
274787y
—3X3 =-15
Haxogum X3 =95
X2——§—§-5:—§:—7
4 4 4
Xg =12-7-5=0

OtBer: X1 =0, Xo =—7, X3 =5

HpI/I PEICHUHU BCEMU MCTOAaMU OI[HOfI 1 TOU K¢ CHUCTCMbI, MbI IIOJIY4YUM OJWH OTBCT.

3aganue 2.BpInoIHUTD B TETpaau (110 BapUaHTaM).

Tect mo teme: «Marpuubl. Onpeneaurenu. CucreMbl JHHEHHBIX AJIredpanvyecKux ypaBHEHUI.

3agaHus ypoBHS A:

Bapuanr 1.

1. BblﬁepI/ITe CAMHUYHYIO MAaTPpULy U3 YUC/IA MPECAJTO0KCHHBIX

111 1 0 0
1) (1 1 1); 2) (0 1 0);
11 1 0 0 1

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

2
2. Ykaxure matpuiy Af, eciam maTpuia A=(_ 1

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

3. Bei0epure BeKTOp — €TOJI0€1 U3 YUCJIA MPEAT0KEHHBIX MATPHIL

1)(1 0o 0o 1)

2) (1 1)

4)

3)

a)(

(

1
0

1 0
01

).

)



4, Haiigute cymmy matpun 24 + 5B, ecyid A =

D5 25):

(i %)

5. Haiigure cymmy marpun A + BY, eciin A = ((1)

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

2( 7 2D

6. Haiigure A%, ecotn A = (

1) (; i)

2) (; 2)

-1 2
3 J

7. Haiinure npousBeaeHue MmaTtpuu A - B, eciim A = (

1) mpowussencHue A - B He onpeencHo;

]

2 (¢ o 3)

8. Haiingure npousBegeHHe MATPHUI

-6 0 -2
1) ( 0 4 0 );
—10 -4 —4

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

G D=

2A- B,

4)

eCc/in

3) mpousBenenue 2A - B He onpeeneHo;

o

2 3
1 —2)

3) (7 0);

-6
(—20

-6 0
0 4
-2 0

)

:

-10
—4
—4

1 1
2 0
0 1

)

-1
0
—2

ol

0 1 0
-1 0 0
2 11

)



9. Kak M3MeHHUTCA onpeaeuTe/] b NPU TPAHCIIOHUPOBAHNM MAaTPHUIIbI?

1) onpenenuTens HE UBMEHUTCS; 3) 3HaUCHHE ONPEACIIUTENS yYABOUTCS;
2) B3HaK ONpENENUTENs] IOMEHSETCS Ha 4) omnpepenuTenb ~ OPUMET  3HAYECHHUE,
MPOTHUBOIIOJIOKHBIN; 1 9 00paTHOE UCXOTHOMY.
10. Borunciaure onpeaejnTe/b 2-10 NOPSAAKA 3 1
1)-7; 3) 1L,
2) -5; 3 -2 4 4) 5.

11. Berumciaure onpeaeuTeab 3-ro nopsaaKa | 3
1) 98; 3) 90;
2) -30; 4) 104.

12. Bpi0epuTe HEBBIPOKACHHYI0 MATPHUILY M3 YHMCJIA NMPeIJI0KeHHBIX

b (5 %) 3 ()
2) (_36 _24); 2) @ 1)

13. HaiiiuTe MHHOP M12 COOTBETCTBYIOLIET0 3JIEMEHTA ONPeaeTHTEs] 2 _12‘
1) -2; 3) -5:
213 4)5.

—4 2 1
14. HajiguTe anredpanyveckoe 10NMoJHeHHE Az3 COOTBETCTBYIOLIEr0 3JIeMEHTa MAaTPHULbI ( 0 3 —5)

7 1 -1
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
15. Haiiaure 3HaYeHHUe X, pelliuB YpaBHeHHE 3 =0
2 2 1
1) ?;
3) 2,

3

2) 0;



4y -2

3

3ananus ypoBHs B:

1 0 1
1. HaiiguTe MaTpuily, 0OpaTHYIO TaHHOM (2 2 3)

3 0 —
4 X, +2x, +x; =4,
. . 3x; —5x, +3x;, =1,

2. Pemure cucteMy JIMHEHHBIX ajiredpanyecKux ypaBHeHHil ! 2 3
2x, +7Tx, — x5 =8.

-1 2 0 1
3. Boluuciure onpeaeuTeb 4-ro nopsiaka 2 0 1 -2
1 -4 0

-3 2 2 1

Tect mo Teme: «Marpuubl. Onpeneantean. CHCTEMbI JMHEHHBIX AJre0pandyeckKnux YpaBHEeHUI».

Bapuanr 2.

3aganus ypoBHA A:

1. BoiGepuTe TPeyroJbHy0 MATPULY U3 YHCJIAa MPeI0KeHHbIX:

1 1 1
1) (0 1);

0 0 1

1 1 1
2) (0 0);

1 1 1

1 0
2. Ykaxurte maTpuny A°, ecain maTpuna A = ( 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. Bei0epuTte BeKTOp — CTPOKY M3 YHCJIA NPEIJI0KEHHBIX MATPHIL
) () 9 © 1

2 (7 o) 2 Q)



4. HaiiguTe pasHocTh MaTpul 3A — 2B, ecin A = (_21 i) ,B = (g —_160)

D5 5

2) (? 3)

3)(—23 Zi);
56 3
9T )

-1 2 2 -1 1 1
5. Haiigure cymmy marpun A +B,ecsimA=| 0 3 1|,B=|2 3 -2

-2 3 3
1) (2 6 —1);
1 1 1

2
-1/
2 1 1

6. Haiiqure B, ecin B = (

0 1 9
1) (1 4 1);
4 0 0

-7 -2 -1
2) (O 3 5);

0 2 =5

N

j —
f.-__-hl\'

FbN

o =

0
1
-2

-1 3
2 1
0 0

)

-2 2 1
3) ( 3 6 1);
3 -1 1

-2 4 2
4) ( 1 6 1).
2 -1 1

7. Haiiaure npousseaeHue Mmarpuu A - B, econd = (_31 (1) _12) ,B = (i _31)

1)(125 -}: :g)"
2G5 1)

0o 2 -2
. A
8. Haiigure Npou3BeJAeHHEe MAaTPHUIL 2 B,ecim A = (4— 0 0 ) B

A
1) mpousBenenue S B He ompeneneno;

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

4) mnpousBeneHHE A - B He onpeeneHo;

1 -1
(2 1
-2 2 -1 0

3 1 3
2) (2 -2 0 );
0 —4 -3

6

0
1
-2

)



3 2 6 3 2 0
3) (4 —4 0); 4) (1 -2 —4).
0 -8 —6 3 0 -3

9. Kak u3MeHHTCS onmpeaeJauTe]ib IIPpu NEPEeCTaAaHOBKE IBYX €10 MapajjeJIbHbIX pﬂHOB?

1) onpenenuTenb HE U3MEHUTCS; 3) 3HaYeHME ONPECIIUTENS YBOUTCS;
2) 3HAaK ONpEACIUTENI TOMEHSIETCS Ha 4) ompenenuTeNb NPUMET 3HAYCHHE,
MPOTHUBOIIOJIOKHBIN; o0paTHOE UCXOTHOMY.
5 -1
10. Boruuciure onpeaejauresb 2-ro NopsiiKka ) 3
1) -17; 3)3;
2) 13; 4) -13.
-1 3 5
11. Borunciaure onpeaejnTeb 3-ro NopsiaKa 4 2 -2
1 4 0
1) 92; ) 56;
2) 72; 4) 54,

12. BoiOepure BBIPOKICHHYI0 MATPHIY U3 YHCJIA MPEAI0KEHHbIX.

b (82
2 (g &)
3) @ _7,1);
n (%3
13. HaiiniuTe MMHOP M21 COOTBETCTBYIONIEr0 3JIEMEHTA ONpeieTuTe s 3 -2
1) -10;
2) 3;
3) 4;
4) -4,

14. Haiinure anredpamyeckoe J0NOJHEHHMEe A32 COOTBETCTBYIOILECI0 JJI€MEHTa MaTpPHUIbI
8 1 -1
(2 0 o )
-5 3 2
1) 50;
2) 9;

3) -50;
4) -9.



2 -1 4
15. Haiinure 3Ha4eHue X, pellInB ypaBHeHHUe x 3 5
2 0 1
1) 6;
2) 9;
3) 18;
4) -18.
3aganus yposeHb B:
2 2 3
1. Haiinute MmaTpuiny, 0OpaTHYIO JaHHOM (0 4 1)
1 2 2
X, +5x, +x; =3,
. 7 0 7 —
2. Pemure cucreMy JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH 2x, —3x, +3x, =8,
2x; +4x, —x, =0.
2 -1 3

3. Beruucanre onpeaejauTeIb 4-ro nmopsiika

-2 1



CamocrositeibHas padora Ne7

Tema: «Pemenue cucreM TUHEHHBIX YpaBHEHUH METOaMH JIMHEHHOU anreOpbi»

Heau: chpopmupoBaTh yMEeHHE NPUMEHATh HaXOXJAECHHE OOPATHON MAaTpHIbl IPU PELICHUU MPUKIAJTHBIX
3azad.

3aganue 1. [IpoBepuTh COBMECTHOCTh CUCTEMBI YPaBHEHHI U B Clyyae COBMECTHOCTH PelIUTh ee: 1) mo
dopmyiam Kpamepa, 2) metogom ["aycca, 3)c momMomipto 00paTHOM MaTpHIIBI (110 BApUAHTAM )

2X, =3X, + X;=2 .

1. [x+5x4x =5 XxX+2y+z=4
P+ X, = 3X {3x—5y+321

2x+7y—z=28

x—2y+z=0 2x+3y+z=1

3. {2x+2y—z3 {3x—y+221
4x—-y+z=5 Xx+4y—z =2
2X—y+2=2 X—2y+2=6

5. <3X+2y+2z=-2 2X+2y-32=0
X=2y+z=1 2X+Yy+22=2
x+2y+3z=1 3x+ 2y +2z=3

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

9, {325— —z=-1 {Zyz—l
2x +2y+3z=5 3x —

11.l

3x+2y—z=1
xX+y+2z=2
2x + 2y +5z=3

x+2y—3z=0
12.43x + 2y —4z =1
l 2x —y =1

13.1

2x — 2y —3z=3
x+y+2z=-1
2x —y—z=2

2x — 2y +z=10
14.lx+3y—z=3
2x —y—2z=6

15.l

2x —4y +3z=1
xX—2y+4z=3
3x—y+5z=2

2x —y+z=2
16.43x + 2y + 2z = —2
l x—2y+z=1

2x + 3y +z=—-3
x—2y+3z=1
3x—y—z=-7

A3 x+4y+2z=1

x+2y+z=-1
18{
2x +3y —2z=0

5x —2y—2z=13
3x+2y+z=3
xX+y—z=-2

x+4y =5
{2x+z=1
2x+y+z=4




21.43x + 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-z=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 —2y +5z=1

X+5y+z=-7
{Zx y—z=0

S5x+8y—z=7

{x+2y+3z=1
2x -3y +2z=9

30.

2x —y—z=2

3x+4y+z=1
x+2y+2z=—4

2x+y—z=-—7

x —2y+2z=-1
{x—5y+222

2x — 3y —z=-7

{x+2y—3zl
dx+y—2z=0

45x+y+2z=3

3x—y+z=12
x+y+2z=3

33.
3X, +2X, + %X, =5
2X, =X, + X, =6
X, +5X, =3

35.

(2%, — 4%, +3x, =1

-

36, 1 X —2X +4X%; =3

3X, =X, +5X, =2

A3 x+ 2y +2z=-1

x+y—3z=0
x—y+5hz=-2

(x+y—z=-2;

A

4x—-3y+z=1

3g. L 2x+y=>5.
X—2y+4z=0 X+3y—-z=4
39.¢3x—-2y+52=5 40. {—X+2y+3z=12
2X—4y+5z2=-3 2Xx+y—-z=1
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Tema: «KoMIUIeKCHBIC YUCIIa U ASHCTBUA HaJl HUMUY
Heau: 3akpenuth BBITIOTHEHUE apu(METHISCKUX ISHCTBUI HA/l YUCIIaMU. 3aKPEUTh HABBIKW BBITIOJTHEHHS
JNEUCTBUM HaJ KOMIUIEKCHBIMU YHCIaMU B ajareOpandyeckod, TPUTOHOMETPUYECKON M MOoKa3aTeIbHOM
dhopme 3amnucy.
3aganue 1 . CaenaTh KOHCIEKT IO TEME.

Kparkas reopusi. Komnnexcrnoe uucno — 310 BelpaxkeHue suna Z = X + iy, rae X, Y — BEIIECTBEHHBIE

uucna, a | =~+/—1 — muumas eounuya. IlepBoe U3 BELMIECTBEHHBIX YMCEN, X, HA3BIBAETCH 6EYECBEHHO
(OeticmeumenvHotl) yacmvio KOMIUIEKCHOTO 4ucia (ucnonb3yercss oboszHauenne X = ReZ); sropoe, Y, -

muumoii yacmuvio (Y =1MZ). Bripaxenue (1) Ha3BIBAIOT aneebpauueckoli Gpopmoil 3anucu KOMRICKCHO20
yucna.
Yucnom, conpsacennvim k Z =X+ 1Yy, Ha3piBatoT uucio Bupa Z=X—1Yy. Ucnons3ys dopmyny

U2 2
pa3sHOCTH KBaApaToOB, Ioiay4daeM, 4ro ZZ = X" + Y~. MoxkHO J0Ka3aTb, 4TO KOPHSAMH KBaJpaTHOIO

YpaBHCHUA C OTPULATCIIBHBIM JUCKPUMHUHAHTOM SABJIAKOTCA ABA COIPSKCHHBIX KOMIIJICKCHBIX YK CJIA.

[IPUMEP 1. 1.1.Pemuts ypasnenne X> —6X +18=0.

Pemenne. JIMCKpUMHUHAHT paHHOro ypaBHeHus: D =(—6)°—4-1.18=36—72=-36 wMenbuie Hyis, HO

TCIEPb MBI MOKEM BOCIIOJIB30BATHCA MHHUMOM GHHHHHeﬁI

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

2 2 2 2

,T.e. X, =34+3i; X,=3-3i.

CnpaBeyiuBbl  CHENYIOUIME  npasuia  apugpmemuyeckux — Oeucmeuti  HA0  KOMNJIEKCHbIMU

yucramu Zy = X1 + iyl U Zy=Xy+ iy2:
12 222, =(X +1y) T (Xo +1Y5) =(X £ X,) +i(Y; £ Y,) (ocymectBusiercs cnoxkeHne wim
BBIUNTAHHE aNreOpanvecKyx JBY4YJICHOB U MPHUBEACHUE MOI00HBIX);
1.3.21 -2y = (X +1yq) - (X5 +1Y2) = (X Xo — Yy Yo) +1(X Yo + X0 ¥4) (ocyLiecTBIsETCS

2
NEPEMHOKEHHE aNreOpPandecKuX JBYUIEHOB U NPUBEIEHHE MOJOOHBIX C y4eTOM TOro, uto 1° =—1);

1_4_ﬂ _ Zlé _ (Xg +1yp) (X, —1Y5) _ (X Xp + Y1Y2) +1(Xo Y1 —X1Y5)

Z; 257, (X +1y) (X —iy3) X5 + Y3

BO3MOYKHA TOJIBKO B ciydae, koraa Zo #0+10=0).

(oTa oreparus

2-T7i
3+4i

[IPUMEP 2. Brpauciaurhz =

U YKa3aTb BCHICCTBCHHYHO W MHUMYKO Y4aCTU IIOJTYYCHHOI'O

KOMIIJICKCHOTI'O YHcCJIa.

Pemenue. JIeMCTBYS B COOTBETCTBUU C IIPABUIIAMMU I1OJIy4aEM:



2-7i _(2-7i)(3-4i) 6-8i-21i+28i° 6-20-28 —22-20i 22 29.

T3+4i (3+4i)(3-4i)  9-16° 9416 25 25 25

22 29
[IO3TOMY Rez=—£, Imz=- 25.

Tpueonomempuueckas Gopma Komniekchoeo uyucaa. KaxIoMy KOMIUIEKCHOMY 4YHCIY MOXHO
MOCTaBUTh B COOTBETCTBUE TOUuky M(X;y) Ha 1ekapTOBOi miockocTH (mpu 3ToM Ha ocu OX pacmojiararTcs

BemecTBeHHbIe uncna Z = X+10 = X, a na ocu OY — uncro Munmbie uncna Z =0 -+1y =1y).

Mooynem komniekcrozo yucna nasosem juuny otpeska | OM | (umu paccrosuue ot nauana koopauHar

no touku M), T.e. |Z|= \/X2 + y2 . Aprymentom kommuiekcHoro umcrna (@ =/ArQZ) mazosem yrom,

KOTOpLIﬁ BCKTODp OM 06pa3yeT C IIOJOXHUTCJIbHBIM HAIIPpAaBJICHUCM OCHU OX. TI'maBHOe 3HayeHHE
ApryMCHTA, KOTOPOC, KaK IpaBUIJIO, UCIIOJIB3YCTCA IPHU OCYHICCTBICHUUN HeﬁCTBHﬁ C KOMIUICKCHBIMH

anciamu, yaosinersopsiet yenosuio 0 < @ < 277 . TIpu stom Bepaxenue Buga Z = Z | (COS@ + 1Sin @)
HAa3bIBAETCS MPUSOHOMEMPULECKOU HOPMOLL 3anUCU KOMNIEKCHO20 YUCA.

[Tpeobpazyem

Z=X+iy=+/X>+ Yy ——

: y
X2 w/x +y? \/x +y +I\/x2+y2

M, IIOJIy4aeM, 4TO apryMeHT Z MOXKHO H&ﬁTI/I, peuiuB CUCTEMY

X
COSY =—F——= CcOS :L
/x2+y2 . ® Z]
T T
ksmgp_m smgp_lzl

ITPMIMEP 3. 3anucarh KOMIUIEKCHOE YHMCIIO B TPHIOHOMETpUYecKoii popme Z =1— i\/§ , yKasaTh MOJIyJIb

1 apTyMEHT KOMIUIEKCHOTO YHCIa.



Pemenne. Ilo  ompenenenuro | yA |= w/lz + (—\/5)2 = \/Z =2. Jlna omnpeneneHds apryMeHTa

1
COSp =— ju
BOCITOJIB3yeMCsl  (pOPMYIION: \/— . Iomywyaem, uro @ =alrgz= ? . Tpuronomerpuueckas
singp=——
2

7T .. 7T
(dhopma 3a1aHHOTO KOMITJIEKCHOT'O YHCJIa UMEET BUI: Z = Z(COS— +1SIN —J .

Boszsedenue 6 cmenens u uzgnevenue kopreti. ECIi KOMIUIEKCHOE YUCIIO 3a/IaHO TPUTOHOMETPUYECKON
dopmoit Z= 2| (COSp +iSIN@), To cnpasennusa dopmyna Myaspa z" = z |n (cosn(p +isin nq)).
(1.4)

s w3BnedeHuss KOpHS N-U cremeHW (N — 1enoe 4mciio, Ooibliee 1) W3 KOMIUIEKCHOTO 4HCIIA,
3a/IaHHOTO B TPUTOHOMETPUYECKOH (hopme, MpuMeHsieTcst popMyia, Jaromas N 3HAYSHUH 3TOT0 KOPHSI:

=7 = r{/7(005 n?* Zk”j, k=0,1,....n-1.(L5)

n

[TPUMEP 4. Boraucnurs: a) (—1+ i)13; b) 3/-1.

Pemenne. B 3amanum a), uyToOBI BOCHONb30BaThCcsl Gopmysnoii MyaBpa, HE0OXOAMMO TNpEACTaBUTH

o 2 2
KOMILIKCHOE ~ 4YMCIO B TpUrOHOMeTpuueckoil  ¢opme. Hmeem: |Z]=+/(-1)° +1 =\/§ ;

cosp=-1/ V2u sin p=1/ NS @ =374 (tak KaK COOTBETCTBYIONIAs TOUKA JIEKHUT BO BTOPOi

) 3 3
YETBEPTH). CrnenoBarteibHO, -1+i1= \/E (COST +isin 7) u

(-1+ i)l3 =28 (COS# +1isin 3 ]:37[] . YuuTeiBas, 4TO 3977[ =107 —% M HMCIONB3YS

CBOMCTBA TPUTOHOMETPUYECKUX (PYHKITUN, TTOTyIaeM:

N 7y visin(_ "
(—=1+i) _64\/5(005( 4)+|S|n( 4)) 64\/5( 5" f) 64— 64i .

B 3aganum b) TpurOoHOMeTpHYecKkas (opMa 3aJaHHOTO umcia mMeeT Buy —1=COSz + 1SN
(Iz|=1), moatomy B cuy (1.5)

7, = %(cos# +isin #j = cos% +isin LSZM k=0,1,2.

BremmuceiBaem TPU UCKOMBIX KOPHSI:



T . . T
Zg =COS— +1iSin— =
3 3

T+2

Z, =COS

T+ 4r

Z, =COS

1 .

S ti—;

2

T. .
+isin

+isin

J3
2

T+ 27 ..
T=c05ﬁ+|sm7z:—1;

m+dr 1 .3

3 2 2

3ananue 2. BeImoaHUTE IelCTBUS

IIpaBuaa Oo6pa3usl 3ananus
1. Cnoxenue N =+ z.— = N o+
Haiitu cymmy =1 ' =2, pazHocth <2 -1, | HaiiTu CyMMY 17 =1,
(a, +bi) +(a, +b,i)= il Pa3HOCTh =27 -,
_ Z,Z, I - -
=a +a,+(b +b,)i MPOM3BENCHNE 172 M YaCTHO® ! JBYX | pyoypenenne “152 1 wacTHOE

2. Bbruuranue

(a, +b,0)—(a +hi) =
=a,—a +(b,— b}

3. VYMmHOXkeHHe

(a) + 51} -(a, +b,0) =
=aa, —bb, +(ab, +a,b )i

4. Jlenenue

a, +b,i _aa, +bb, N
a+ E:lr a; + .bl*

N a].i —cr,.!j] i

a +b

KOMIIJICKCHBIX YHUCECII

I[aHLI KOMIIJIEKCHBIC YUCJIa Z1= -2 + 5| )41
Z> = 3 - 4i. Hatitu: a)z1+72; 06)Zr-71;

B)Z172: T) 21/22.

1) cymma:

(-1+60)+ (2 +5) =
==1+2+(G+5)=1+11
2) pa3HOCTb:
(2+5) = (-1+6i) =
=2—(-D)+(5-6)=3-1i
3)npousBeieHueE:

(=1+60)(2+5)=
==1-2-5-6+(-1-5+2-6)i =

==2-30+(-5+12)i=-32+7i
4) yacTtHoe:
2+5i

_(ED2465 (-D5-26
—-1+6 (-1 +6° (-1 +6°
_2_U,

3T 37

-2

“1 KOMIIJIEKCHBIX YHCEIT

5, =2+i
1)= =2-i
I, =1
2)%2 =1-2i
=3
OB =3+
z, =3

4)_221



http://www.pm298.ru/reshenie/fg654.php
http://www.pm298.ru/reshenie/fg654.php
http://www.pm298.ru/reshenie/fg654.php
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Tema: «OCHOBBI TEOPUHU BEPOATHOCTEH U MATEMaTUYECKON CTATUCTUKI

Heaun: ®opmupoBaHHEe Yy CTYACHTOB 0a30BBIX MAaTeMAaTHYCCKUX 3HAHUH [UJI pelIeHUs 3a1ad B
poeCCUOHAIBHON JIEATEILHOCTH, YMEHHE NMPUMEHATh MaTEMaTHUYCCKUM ammapar TEOPHH BEPOSTHOCTEH
MIPHU PEIICHUHU 3a/1a4.

3ananue 1 CocTaBbTe ONOPHBIN KOHCIEKT 10 TEME, «PA3BEPHYTO» OTBETUB HA BOIPOCHI

Jaiite onpesesieHne NOHATUIO UCTIBITaHNE?

ChopmynupyiiTe Ki1acCu4eckoe onpeaesieHue BEpOITHOCTH?
Yemy paBHA BEPOSITHOCTH IOCTOBEPHOT'O COOBITHS?

Uemy paBHA BEPOSITHOCTh HEBO3MOXKHOTO COOBITHSI?

UYemy paBHa M0JIHAs TpyHIa COObITHI?

Kaxkoe coObITHe Ha3bIBaeTCS CI0KHBIM?

Kakue coObITHSI HA3bIBAIOTCS HE3aBUCUMBIMU?

Crny4aiiHas BeIM4MHa — 3T0 ?

© © N o g & P

3anuimMTe 3aKOH pacipeneeHus CIydYalHON BeTUYHHBL.

[
©

UYro Takoe JUCKPETHAs U HENPEPbIBHAS CIIyYailHble BEJIUYUHBI?

-
=

B gem cmbIch 3akoHa pacipeaciaCHusA CJ'Iy‘IElfIHOfI BCIINYHNHEI.

-
no

Uro Takoe OMHOMHATILHOE pacrpeaeneHue?

-
w

Kak Haxonat MaTemaTnueckoe OXHUAaHue JUCKPETHOMN CiTydyaifHOM BETUYHMHBI?

-
R

Urto Takoe OTKIOHEHUE CITy4YallHOM BETUYHHbI?

-
o

Kak MoxHO HaliTu cpeiHee KBaIpaTHIHOE OTKJIOHEHHE CITyYaliHOW BETUYUHBI?



KpuTtepun onieHKkH BHeayAUTOPHOM (CAMOCTOSITEIbHOM) PadoThl

[IpoueHt
pe3yIbTaTUB
HOCTH

bann
(o1eHKa)

Kputepuu onenrnBanus

90-100%

— n1yOoKO€ M3ydeHue y4eOHOro mMarepHaia, JUTepaTypbl U HOPMATUBHBIX
aKTOB IO BOIIPOCY;

— MPaBUILHOCTH (YOPMYIUPOBOK, TOUHOCTH OINPEICICHUS TOHITHIA;

— MOCJeI0BaTeIbHOCTh M3JI0KEHUS MaTepHaa;

— 00OCHOBAaHHOCTb U apTyMEHTUPOBAHHOCTH BBIBOJIOB;

— NPaBUIILHOCTb OTBETOB Ha JIOIIOJHUTEIbHBIE BOIIPOCHI;

— CBOCBPCMCHHOCTD BBIIIOJHCHUA 3alaHHA.

70-89%

— IIOJIHOTA U IIPAaBUJIbHOCTb U3JIOKCHUA MaTCpUaJia,

— HC3HAYUTCJIbHBIC HAPYIICHUA IMOCICAOBATCIIBHOCTHU U3JI0KCHUS,
— HCTOYHOCTH B OIIPCACICHUN HOHﬂTHﬁ;

— 000CHOBAaHHOCTh BBIBOAOB IIPUBOAUMBIMHA ITPUMECPAMU;

— MPaBUJIBHOCTb OTBETOB HA AOINOJHUTCIBHBIC BOIIPOCHI;

— CBOCBPECMCHHOCTD BLIIIOJIHCHUA 3aaHU .

50-69%

—13HaHWE U TOHMMAaHNWE OCHOBHBLIX MOJ0KEHUHN y‘l€6HOFO MaTcpurala,

— HaJIN4He OIINOOK IIPpH U3JI0KCHHUH MaTCpualia,

— HCMOCJICAOBATCIIbHOCTDb U3JIOKCHUA MAaTCpHaJia,

— HaJIM4Ke OIMOOK B OIIPEACIICHUN HOHHTHﬁ, HEHUCKAXXAKIIHX UX CMBICII,
— HECBOCBPCMCHHOCTD BBIITIOJIHCHUA 3aJaHU.

0-49%

— HC3HAHWEC, HCBBIIIOJIHCHUC HJIM HCMPABHUJIBHOC BBIITOJHCHUC OoJbIIeH
YyacTU y4eOHOro MaTepuarna;

—OomnOKU B (POPMYJIMPOBKE OIpPEIEICHUH, NCKAXKAIOLINE UX CMbICIT;

— Oecnops/104HOe ¥ HEYBEPEHHOE U3JI0’KEHHE MaTepHala,

— OTCYTCTBHE OTBETOB Ha JIOIOJIHUTEIbHbIE BOIPOCHI;

— OTCYTCTBUE BBIBOJIOB U HECITIOCOOHOCTh UX CHOPMYITUPOBATH;

— HEBBITIOJTHEHUE 33/1aHUSI.




