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NMoscHMTenbHas 3anMcka

MeToanyeckme pekoMmeHgaumm no yyebHonm aucuunnuHe MaTtematTuyeckue meToAabl
peweHns npukKnagHbiX npodgeccuoHanbHbIX 3aAav npedHasHadeHbl [Ons  BbIMNOMHEHUSNA
camocToaTenbHoOM paboTbl obyyatowmmmucs no cneunansHoctTn 35.02.16 Skcnnyataunsa 1 peMOHT
CENbCKOXO3SMCTBEHHON TEXHUKM 1 060pyaoBaHNS.

CamocTtoaTenbHaa paboTa BbINOMHAETCA NO 3a4aHWio U NpU METOANYECKOM PYKOBOLCTBE
npenogasartens, Ho 6e3 ero HenocpeaCTBEHHOIO y4acTus.

Llenbto camoctoaTtensHon paboTbl SBNSETCS OBMageHue o0y4valwmMca YMeEHUAMU
paboTaTb C UCTOMHMKaAMU, apryMeHTauum cobCTBEHHOM TOYKU 3PEHUS.

MeToguyeckme pekomMeHAauun Mo camocTosTenbHoM paboTe CTyAeHTOB coaepkaT
MaTtepuanbl A5s NOArOTOBKM K JIEKUMOHHbBIM, MPaKTUYECKUM 3aHATUAM, K dopMaM TeKyLlero u
NPOMEXYTOYHOIo KOHTPOSS.

OcHoBHast 3agjaya o00Oy4YeHWa MaTemMaTvke ANns  cpegHero  nNpodecCUoHanbHOro
obpasoBaHna 3aknyaeTcd B obecnevyeHun MNPOYHOr0 UM CO3HATEeNbHOro  OBNageHus
oOy4aloLWwmnMmncs CUCTEMOM MaTeEMATUYECKUX 3HAHUMA U YMEHUN, HeOBXo4MMbIX B MOBCELHEBHOM
XU3HW M TPYyOOBOW [OeATENbHOCTW, AOCTATOYHbIX ANA U3YYEeHUS] CMEXHbIX AUCUMMINH U
NpoLo/MKeHMsT o0pas3oBaHus, a Takke B NpodeccMOoHanbHOW aAeaTenbHOCTH, Tpebyloulen
AOCTaTOYHOM BbLICOKOM MaTemMaTUMYecKOW KynbTypbl, a TaK Xe 3akpenneHue, yrnybrnexHve u
paclwmpeHne 3HaHuin ydebHOW OUCUMNAWHBI, NpuobpeTeHne CTygeHTaMm YyMEHWM N HaBbIKOB
NCMONb30BaHNA COBPEMEHHbBIX HayYHO-TEXHMYECKUX CPEACTB, MpWU  pPELLUEHUN KOHKPETHbIX
NpakTU4eCcKnx 3agav.

Mpn  BbINOMIHEHMM  CaMOCTOATENbHOM  paboTbl  OByyawLWMACA  CaMOCTOATESIbHO
ocywiecTBnsaeT cbop, n3ydeHne, cuctemaTn3aumio U aHanua nHgpopmMaummn, a 3atem oopmndaeT
MHOPMaUMIO U NPeACcTaBnsieT Ha OLEHKY npenogaBaTtens unv rpynnbl.



Buabl camocTtosiTenbHOM pPaboThl

Ne Bug camocTtoatensHom paboThl dopma KoHTpons MakcumansH
n/n oe KOJ1-BO
6annos
1. PaboTa ¢ uctouHmkamm YCTHbI OTBET Ha 3aHATUMU 5
CocTaBneHue aHHOTaumMm
2. CocTtaBrneHne onopHoro KoHcrekta | OnopHbIA KOHCNEKT 5
(MOXHO cxemy)
3. CocTtaBrneHue Kpocceopaa MncbmeHHble paboThl 5
4, PeweHne npaktnyeckux 3agav MncbMeHHble paboThbl 5
5 TecTnpoBaHue No nHAMBMAYyanbHbIM | TecToBble 3aaHus 5
Tectam
6 NtoroBas nposepka (B  Buae | [NpomexyToyHas aTrectauus 5
3K3ameHa)

MeToau4yeckune pekomeHaaLMm no paborte ¢ UCTOYHMKaAMU

PaboTta ¢ UCTOYHMKaMKN OCYLLEeCTBNAETCS C Lerblo NpuobpeTeHns obyyatommecss HaBbIKOB
CaMOCTOATENBHOIO M3yvyeHust ydebHoro maTtepuana. PaboTta ¢ MCTOYHMKaAMU SBNSAETCS BaXKHOW
COCTaBMSAOLLEN NPU NOLTOTOBKE K 3aHATUAM.

[ns nogrotoBkM K YCTHOMY OMpOCYy HeobxoauMMO MpouvnTaTh TEKCT UCTOYHWMKA, BbIAENUTb
rmaBHoe, COCTaBUTb MMaH OTBETa, NOBTOPUTbL TEKCT HECKOSbKO pa3. Ha yyebHOM 3aHATMM NOMHO,
TOYHO, JOCTYMHO, NPaBUIIbHO, B3aMMOCBA3aHO U NTOMMYHO U3N0XUTb MaTepuan, UnncTpupys npm
HeobxoauMOCTN NpUMepPamu.

PaboTta c ncrouyHnkom mMoxeT ObiTb npegnoxeHa B hopme aHHOTUPOBaAHUS. AHHOTaUUS
no3BonseT coctaBuTb 0606LLeHHoe nNpeacTaBneHne 06 UCTOYHKKe. [1na cocTaBneHna aHHoTaumm
HeobXxo4MMO OTBETUTbL Ha CrieaytoLmMe BOnpoChI:

1. damunua aBTopa, NosIHOe HaumMeHoBaHe paboTbl, MECTO W rof U3gaHus.
2. Bng nsgaHnga (ctatbsi, y4ebHUK, n np.)

3. Uenu n 3agaun nsganus.

4. CTpyKTypa nsgaHus u kpaTkmin o63op cogepxaHms paboTbl.

5. OcHOBHbIe NPoOGNeEMbI, 3aTPOHYTbIE aBTOPOM.

6. BbiBOAbBI 1 NpeanoXeHns aBTopa no peLLeHnio BblaeNeHHbIX npobnem.

NcTouHMK aHHOTMpOBaHWSA onpefensieT npenofaBaTerb, OH Xe OueHMBaeT aHHOTaLuuio,
COaHHY0 B MMCbMEHHOM (hopMme.

MeToau4yeckne pekomMeHAaLMM NO BbINOSTHEHUIO TECTOBbLIX 3agaHUN

BbinonHeHne TecToBbIX 3agaHuUin NO OUCUUNIIMHE NPOBOAATCA C LENbl NPOBEPKN 3HAHUN
CTyoeHTOB. TecTupoBaHME MO3BOMSIET NyTEM MOUCKa MNpaBUIIbHOrO oOTBeTa W pasbopa
AO0NYLLEHHbIX OLWMBOK NyYlle YCBOUTb TOT UMM MHOW MaTtepuan no npeamerTy.

Mpn BbINONHEHUN TECTOBLIX 3a4aHUN HEOOXOANMO YYMTbIBATD:
1. TecCTbl paccuyuMTaHbl Ha CaMOCTOATENbHYH paboTy 6e3 MCnonb3oBaHUS BCNOMOraTenbHbIX
MaTtepuarnos.
2. [1na BbINOSIHEHWS TECTOBOro 3afaHusl, npexne Bcero, crnegyetT BHUMATENbHO MNpouvnTaTbh
NnocTaBIIEHHbIN BONPOC.
3. llocne o3HaKoMMNeHMA C BOMPOCOM criedayeT Mpuctynatb K MPOYTEHUIO npegnaraemMblx
BapMaHTOB OTBEeTAa.



4. Heobxooumo npouynTaTb BCE BapuaHTbl U B KayecTBe MpaBUNIbHOMO OTBeTa BblOpaTb OAWMH
nugekc (undposoe nmbo BykBeHHoe 0603HaYEHUE).

5. Ecnn B TECTOBOM 3afaHUM NpaBUITbHbIX OTBETOB HECKOSIbKO, TO 3TO AOSMKHO YyKasblBaTbCs B
3agaHuu.

6. bannbl HauMcnsTCA 3a 3agaHue, BLINOIHEHHOE B MOMIHOM OObeMe: Tak, ecrnv B 3afaHun
npeaycMOTPeEHO [ABa MpaBWibHbIX OTBETa, @ OTMEYEeH TONIbKO OAWH, BbINONIHEHME [AaHHOro
3aJaHus oLeHnBaeTcs HynemM Gannos.

7. 3apgaHuii, roe npaBUNbHLIN BapuaHT OTCYTCTBYET, B TECTE HE NPeayCMOTPEHO.

8. Ha BbinonHeHne TecTa OTBOAMTCA OrpaHuveHHoe Bpemsi. OHO MOXeT BapbUpoBaTbCS B
3aBWCUMOCTN OT YPOBHSI TECTMPYEMbIX, CIOXHOCTM M obbema TecTa. Kak npaBuno, Bpems
BbINOJIHEHMS TECTOBOTO 3afaHuns onpegensetcsa us pacyeta 30-45 cekyHa Ha oguH BOMNpOC.

MeToanyeckne pekomeHaaUum nNo cCocTaBNeHUO ONOPHOro KOHCNEeKTa

OnopHBbIN KOHCMNEKT COCTaBngeTcs C uenblo 0606ueHus, cuctemMatmsaumm n KpaTkoro
nanoxeHus nHpopmaumn. CoctaBrieHMe OMOPHOro KOHCMeKTa crnocobcTByeT Gonee ObICTpoMy
3anomMuHaHuio y4ebHoro matepuana.
CocTaBneHune ONopHOro KOHCMNeEKTa BKNoYaeT cnegyowme AeiCTBUS:
N3yyeHune TekcTa yyebHoro matepuana.
OnpepeneHne rmaBHOro U BTOPOCTEMNEHHOIO B aHANU3NpyeMoM TEKCTe.
YcTaHOoBrEHWE NormMyeckon nocnegoBaTenbHOCTU Mexay afeMeHTaMu.
CocTaBrneHune xapakTepuCcTUKN anemMeHToB y4ebHOro Matepmana B KpaTkom popme.
BbI6op OMOpHLIX cMrHanoB Ans pacCTaHOBKM akLEHTOB.
OdopmMneHne OrnopHOro KOHCMEeKTa.
OnopHbIN KOHCMEKT MOXeT BbITb NpeAcTaBlieH B BUAE CXEMbl C UCNOMb30BaHMEM CTPeriok
ANa onpefernieHns CBA3N MexXAy 3dfeMeHTaMu; CUCTEMbl FeoOMeTPUYEecKUX uryp; form4eckom
NecTHWUUbI U T.A4.

OLueHKoN ONMOPHOro KOHCMEKTa MOXET CMYXUTb Ka4eCcTBO OTBETA, Kak CaMoro CTyfeHTa, Tak
N Opyrux CTyQeHTOB ero ucnonb3oBaBlux. [NpenofaBaTtenb Takke MOXET NPOBEpPUTb OMOpPHbIE
KOHCMNEKTbl, COaHHble B NMUCbMEHHOM dopme. [lonyckaeTca npoBefeHME KOHKypca Ha caMblin
NYYLIWN KOHCMEKT MO CreaylwmnM KpUTEPUAM: KPaTKOCTb (POPMbI; FIOMMYHOCTb U3MOXEHUS,;
HarnNAgHOCTb BbINOSTHEHUS; YHUBEPCANbHOCTb COAEPKaHUS.

oghrwN R

MeToaunyeckne pekomeHaauum no coctTaBreHUO KpoccBopAaa.
KpoccBopabl COCTaBnsieTCa C LEenbo OTOOpaxeHnsa MHopmMauun B rpadpuyeckomMm Buae

ANSA pasBUTUA apyauLmMmK, pacluMpeHns CNoBapHOro 3anaca, TPEHUPOBKU NaMsaTh, BHUMaHus. Mpu
COCTaBfiEHNUN  KPOCCBOPAOB HeobXoOuMO NpuaepXuBaTbCA  MNPUHUUMNOB  HArnsgHoOCTM U
AOCTYMHOCTMW.

1. Kpocceopg AomkeH cocToaTb n3 7- 20 cnoB no 3agaHHon TeMe.
Kpocceopa aormkeH 6biTb "Knaccuyeckmnin”
OdopmneH Ha nucTe popmaTta A4, BMecTe ¢ Bonpocamm
K kpoccBopay O0MmKHbI ObITb OTBETHLI HA ApyromM nucte oopmata A4
Ha nucTte ¢ KpoccBOpAOM M NUCTe C OTBETaMU LOMKHbI ObiTb yKasaHbl TeMa KpOCCBOPAaA,
Ne rpynnbl n aBTop paboTbl.
He ponyckaeTtca Hanuume "nnawwek” (HesanonHeHHbIX KNeToK) B ceTke KpoccBopaa.
7. He ponyckatoTcs cnyyanHble BYKBOCOYETAHUS U NEpPeCeYEHNs.
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8. 3aragaHHble crioBa AOMKHbI ObITb UMEHaMK CyLLECTBUTENbHBbIMU B UMEHUTENBHOM Nagexe
€0WHCTBEHHOro Yncna.

9. [Byx6ykBeHHble CnoBa OOIMKHbI UMETb Ba NepeceyeHums.

10.He ponyckatotcs abbpesuatypsl (M0 MK 1 T.4.), cokpalteHns (yp-a v ap.).

11.He pekomMeHayeTcs 60nbLIOE KONMYECTBO ABYXOYKBEHHbIX CIOB.

12.Bce TeKCTbl AOMKHbI BbITb HAaNUcaHbl pa3bopunBo, xenaTenbHO OTneYaTaHsbl.

oTOBas p360Ta npeacrasndeTcd Ha KOHTpPOJ1b B MMCbMEHHOM BUAeE.

MeToau4yeckne pekomMeHOaLUM Mo peLleHUo NpPakTU4YeCcKux 3agad

MpakTuyeckne 3agaym pelawTCa C  LUenbl  3aKpenuTb M3YYeHHbI maTepuan u
cchopMmpoBaTb OMNpeaerieHHble YMEHWS W HaBblkM, BblpaboTaTb Yy CTyAeHTa CnocoBGHOCTb
CaMOCTOATENbHO  pelaTb  MNOCTaBMEHHble  3adayn, JaKOHMYHO W CTPYKTYPUPOBAHO
dopmynmnpoBaTb OTBET.

Mpu pelwennn 3agay ctygeHTam MOXXHO PEKOMEHAOBATb TaKyld OCHOBHYIO CXEMY:
1) BCMNOMHUTL TEOPETMYECKYHD YaCTb MO TEME;
2) BbIMOSHNTL peLLeHe NpUMepoB (3agad), cornacHo obpasy.

Ob6bvem 3agaHus onpegensieT npenogasartenb.

MeToau4yeckne pekomeHAaLMmM No NOAroTOBKE O0y4aloWMXCA K 3K3aMeHy

Mo aucumnnuHe NPoBOAMTCHA YCTHbIA 3K3aMeH. OK3aMeH NPOBOAMTCHA C UCMOMb30BaHMEM
komnnekta 6GunetoB. KonuyectBo OUNETOB npeBbillaeT KOMMYECTBO Yyalluxcs B rpynne.
OK3aMeHaunoHHble BuneTbl copepxaT OAWH TEeOpPeTUYEeCKUW BOMPOC M ABa MNpPaKTUYECKMX
3agaHus.

1. B COOTBETCTBMM C YTBEPXAEHHbIMW [aTOW, BPEMEHEM W MECTOM NpoBeAeHUs
obyyaroLmmncs NPUXoanT Ha SK3aMeEH.

2. [ina caaym ak3amMeHa no JaHHOW AucuunnuHe y obydatouierocs npu cebe AomKkHbI OblTb
TONbKO py4yKa M 3a4eTHast KHWXKKA. 3a4eTHYI0 KHIDKKY oby4varolminca caaeT npenogasarento.

3. PacnonoxveB Ha cTONne aK3amMeHauuoHHble OuneTbl B NPOU3BOSIBHOM MOPSAAKe,
npenogasatenb npurnawaet K crony yyawerocs. O6y4varowmncs npounsBosibHO BblGupaeT
HEeMAEHTUMPULNPYEMbIN BHELLHE 3K3aMEHALMOHHLIN BuneT.

4. Obyyatowmnca o3syunBaeT npenogasatento ceson ¢.1.0. n Homep 6uneTta, nony4vyaeTt oT
npenogaBaTtens YUCTbIN NUCT ONa 3anucen, 3aHUMaeT YKasaHHOe MeCTO B ayauTopun.
OQHOBPEMEHHO B ayauMTOPUKN rOTOBUTCS K OTBETY He Bonee 5 yenosek.

5. B TeyeHne yCTaHOBMIEHHOrO BpeMeHW OBy4alolmMinca roToBUTCA K YCTHOMY OTBETY Ha
9K3aMeHauWnoHHbIM 6uneT. Bpemss MOArOoTOBKM K OTBETY, B 3aBMCUMOCTU OT CIOXHOCTU
npeameta 20-40 muH. lNpenogasaTenb BU3yanbHO KOHTPONIMPYET NpoLecc NoaroToBKAN.

6. Mo ncredyeHne ycTaHOBIIEHHOINO BPEMEHWU UMW NPU TOTOBHOCTU paHee YyCTaHOBSIEHHOro
BpeMeHN obyyalowmncs oTBevaeT npenofaBaTeriio Ha BOMPOCHlI 3K3aMeHaumoHHoro buneta.
lMocne oTBeTa npenogasaTeflb MOXET 3a4aTb AONOMHUTENbHbIE UK YTOYHSAOLWME BONPOChI. 1o
uToram OTBeTOB obyyvatowlerocsa npenogaBaTerlb BbICTABNAET 9K3aMEHALMOHHYK OLEHKY,
duKcmpys ee B 3a4eTKe, IK3aMeHaLMOHHOM BEAOMOCTU, XXypHane y4ebHon rpynnbl.

7. Yyalwmecs, Hapyllalwme AMCUUNInHY (ycTpauarowme neperoBopbl, CnvcbiBaloLmne U
T.4.) NMWaloTCa npaBa caaBaThb 9K3aMEH.

3agaHuAa AnA caMoCToATEeNbHOW paboThbl



CamocTosiTenbHas paborta Ne1

Tema: «[locTpoeHune rpadmkoB PyHKLUI C MOMOLLIbIO FeOMETPUYECKMX Npeobpa3oBaHmin»

Lenu: 0606WwnTb 1 cnctemaTU3nNpoBaTb YMEHMS U HABbIKM NOCTPOEHUS rpacoMKoB NOKa3aTeNbHOM
1 norapnmuyeckon yHKLNN

3apaHue 1. N3yunte noctpoeHune rpacukos. OPopMUTL NOCTPOEHUE rpadouKoB (PYyHKUMM B
TeTpagu.

Npeob6pa3zoBaHue rpacukoB nokasaternbHOU (Bo3pacTtaroLien) PyHKLUN.
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Bce rpadumkn pyHKUMIA NOCTPOEHBbI OTHOCUTENBHO KOCHOBHOIO» rpadmka -

NMpeobpasoBaHue rpachnkoB nokasaTenbHOW (yobiBarowwen) pyHKLUN.
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NMpeo6pa3zoBaHue rpachmkoB norapudmmyeckon (Bospacrarowien) pyHKumun.
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(cosur)

BOosnb ocn OY BBEPX Ha

1 eAUHNYHBIN OTPEe30K

}=TDg1_.‘I.

L]
CxaTtvue _BOOnNb

ocn QY B 2 pasa

y=-2+log, x

5 [apa
nnenbHbIn nepeHoc
(coBwr)

BOoNb ocn OY BHM3 Ha

2 eQUHNYHbBIX OoTpe3Ka

v =log, (27)

CxaTtne BOONb
ocn OX B 2 pasa

10

v=-log, x

MNoBopoT Ha 180°

BOKpyr ocn OX

X
y = log 5

e |

PactsxeHue

Baonb ocn OX B
2 pasa

11

y—log, (—¥)

MNoBopoT Ha 180°

BOKpyr ocn OY

¥y = lngi(1—ﬁ-‘.]

[NapannenbHbIN
nepeHoc (casur)

Baoonb ocu OX
BNpaBo Ha 2
€ONHUNYHbIX
oTpeska
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3apaHue 2. NocTtponTe rpacmkm pyHKUUKM ( B COOTBETCTBMM CO CBOMM BapUaHTOM).

Ne y =a* Jlorapudpmmyeckast yHKUnA
MokasaTenbHas yHKLUSA
Bospacratowias Y6biBaloLas 0 < g < 1 |BospacrawLias Y6biBatoLas 0<a <1
a =1 a =1
1 f1y y=log, x v=log, x
N P
v=4 R
2 % =7. ! -9. )
N ]_| y=2-log, x y=2 lmg]T.x
V= 2 4 '\4)'
3 q° P W X 1 1
.1-=Jf_ 1.:]_fl| y=—log, x y=—log x
2 o2 4 = <y
4 |-’]“-= v =log,|2x) v=log,(2x)
p=|— ry
y=4 w
5 z P x x
=41 |’1\|2 1=1t:ug.l 1=1t:|g]_l
: v=|= *2 $2
vy, 4
6 |-’]“- 2 y=log,x—2) v=log,(x—2)
y=|- T
y=4"" :
7 1y y=log, (x+1) v=log, (x+1)
v=|— "
y=4" v
8 1:-’1“- - v=1+log, x v=I1+log, x
y=4"u |
9 |-"] 3l y=—2+log, x y=—2+log x
V= — :
v=4"2> N -
10 My y=—log, x v=—log, x
V= —(4'1'_:' /

11




11

s w =K
.].

v=(4)
b,

v=log,(—x]

v=log, (—x]

3apaHue 3. [locTponTe

rpadounkm

cooTBeTCTBMN CO CBOUM BapI/IaHTOM).

nokasatenbHon wunu norapudmmyeckon QyHkunmn (B

BapuaHT 1 BapuaHT 2 BapuaHTt 3 BapuaHT 4

Moctpoutb  rpaduk | Moctpoute rpaduk | MNocTpouTs rpacpuk | MocTpounTb rpadounk

dhyHKLNY v=log,x dyHKLMN v=3" 41 chyHKLIAM v=log,;x—1 chyHKLIUM v=05"

BapuaHTt 5 BapuaHT 6 BapuaHTt 7 BapuaHT 8

Moctpoutb  rpaduk | MoctponTe rpaduk | MNocTpouTb rpacpuk | MocTpounTb rpadounk

PyHKLMM y=logo,x dPYHKLMK v=log;x pyHKLMM y=—4 dyHKLMN y=log; x

BapuaHT 9 BapuaHT 10 BapuaHnT 11 BapuaHT 12

Moctpoutb  rpaduk | MNoctpoutb rpaduk | MNoctpoutb rpadouk | [ocTtponTb rpadovk

cbyHKLAM v=log,x—1 cbyHKLMMN v=05"+1 cbyHKLMN v=log;x—3 cyHKLMN yv=—5"

BapuaHTt 13 BapwuaHTt 14 BapuaHTt 15 BapuaHT 16

MocTtpoutb  rpaduk | MNMoctpontb rpaduk | NocTtpouTtb rpacumk | NMoctpouTtb rpacpuk

yHKkumn =3 2 pyHkumm ¥ =032 (PyHKUm chyrkun” = 02:( =D
v=log,,(x-1)

BapuaHTt 17 BapuaHTt 18 BapuaHnTt 19 BapwuanT 20

Moctpoute  rpadouk | Noctpoutb rpacduk | MNoctpouTb rpadouk | [ocTtponTb rpadovk

yHKLMM =37 T 37 +1 DYHKLMM v=logs;x+3 dDyHKLI,I/II/I'T:ng S(x+1)

BapuaHT 21 BapuaHT 22 BapuaHT 23 BapwuaHT 24

Moctpoute  rpadouk | MNoctpoutb rpaduk | MNoctpouTb rpadouk | [ocTtponTb rpadovk

PYHKLMM (PYHKLMM byHkun Y= by ¥ =3

v=log . (x+1) v=—log,.x

BapuaHT 25 BapuaHT 26 BapumaHT 27 BapuaHT 28

Moctpoutb  rpaduk | Moctpoute rpaduk | MNocTpouTb rpadpuk | MNocTpouTb rpadpuk

dyHKLMN dyHKLUK cyHKLM v=—log . x by HKLAM v=03"+1

v=log.(x+2) v=log.x+2

CamocTosiTenbHas pa6orta Ne2
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Tema: «OnpegeneHue npegena ¢yHkunn. OCHOBHble TeopeMbl O npefenax. 3amedvartesnbHble
npegenbsi»
Llenu: ccoopmupoBaTb yMeHWEe HaxoauUTb Npeaensl nocrnegoBaTenbHOCTEN U nNpefenbl OYHKUUA,
NCcrnonb3oBaTh 3aMevarterbHble Npeaesibl ANna HaxoXaeHus npeaenos.
3apaHue 1. [NogrotoBUTLCS K YCTHOMY ONpPOCY, OTBETUB Ha crneyoLine Bonpochl:

1.4Y710 Takoe npegen yHKUnn?

2.4710 Takoe npegen yHKuumn cnesa?

3.4Tto Takoe npegen yHKUMM cnpasa?

4.Kakune npegensl Ha3blBaOTCSA OAHOCTOPOHHUMN?

5.Kakon npegen HasblBaloT npeaenomMm Ha 6eCKOHEYHOCTU?

6.MNepeyncTnte TeopemMbl 0 Npegenax?

7.CKonbKo 3aMmeyaTenbHbIX Npeaenos Bbl 3HaeTe? Nx hopmMynnupoBkn?
3apaHue 2. PaccmoTpuTe o06pasubl BblMUCEHUS MpefdesioB W pewwuTte Apyrve 3agaHus
CaMOCTOATENBHO

Mpumep 1. Boiuncnute npegenst: lim,_,, (4x> — 6x + 3)

PeleHue: Micnonb3ysi TeopemMbl 0 npegenax, Hago HamTu CyMMy W pa3HOCTb Npeaernos, a NoTom
MPOCTO NOACTaBUTL ABOVKY B (pYHKLMIO, CTOSILLYIO NoA 3HaKoM npeaena:

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

_ 5
Mpumep 2. Boiuncnute npegenst: lim,_, ., o
P im, > =2 =0
eweue: limy_,, = —

5
: lim —=20
OTBeT x—00 o

0 oo
Ecnu nmeem HeonpeneneHHocTb BUaa (5) nnu (—) TO HeobXxoauMbl NpeobpasoBaHus.
00

x*—5x+4

Mpumep 3. Boluncnurte npegens: lim _—

x*—5x+4  1-5+4 0

X=lg2 3v42  1-3+2 0

PeweHue: lim

0
Uucnutens u 3HameHaTenb Apobu npu x=1 paBHbl (5)' BbINONHUM  TOXOEeCTBEHHOE

npeobpasoBaHue (pasnoXeHne YUCNUTENS U 3HaMeHaTens Ha MHOXWUTENW U COKpaTUTb Ha
00NN MHOXNTENb)

x> -5x+4=0
N=b?-4ac, g =25-4*1*4= 25 — 16 =9.
5+3 5—3
Xi=—=4 nXo=——=1
2 2
X% — 5X + 4=(x-1)(x-4)
AHafOrMYHO 3HameHaTenb: X — 3X + 2=(x-1)(x-2).

13



x> —5x+4 . (x—1)(x—4) _ .. x—4 -3

x2-3x42 x-1 (x—1)(x—2) N hmx_’l: T 3
x2—5x+4

x=lyz axen

Mopctasnsem: lim,_,

OTBerT: lim

Mpumep 4. Buiuncnute npegens: lim 220 73575
pumep <. PEACTIE! My —o0 s

o0
PeweHune: Yincnntenb n 3HaMmeHaTenb Apobu npu x=00 paBHbl (—) Heobxognmo ncnonb3oBaTb
o0

npeo6pasoBaH|/|e: AerneHne vyncnmtenda n 3HameHartesnd Ha MakCUMalribHYyH CTeneHb X (B OJaHHOM
npumepe MakcmumalribHada CcteneHb paBHa 2) YuntbiBad, 4YTO BeENMYMHa 06paTHa;| ©eCcKoHeYHOo
oonbwon Belin4ynHe €CTb ©eckoHe4YHOo mManas BeJliM4nHa, pacKkpoem MCXOOHYHO
HeonpeneneHHoOCTb, nnmbo BbIHECTHN nepemMeHHyro B HambornblLUen CTEeneHn B YUCIUTENU W
3HaMeHaTes )J,p06|/| N COKpPaTUTb Ha HaI/I6OJ'IbLLIle CTeneHb.

2xt—3x—5 2zt 3x 5 , R Tt
L 2x*=3x-5 @ 2 . FR I ) 2
A A ST =]1t‘ﬂ X =]JI'11 X X X =]JI'11 X X ——
ve 1+ z+3x2 o e ltx+3xt  wse 1 x  3x wse 100 {70 3
— =t =t — t— +3
X X X X X X

OreeT: lim 2035 2
' X720 1+x+3x2 3
V2+x—y/2-x

Mpumep 5. Boiuncnute npeaens: lim, _,, -
PeweHne: B atom npumepe npedensl Yicnutens u 3HameHatens npu X — 0 paBHbl Hynio.
Heobxoaumo uncnuTerns U 3HaMeHaTenb YMHOXUTb Ha BblpaXKeHue, CONpshKeHHOe YNCTUTENIO.

V2 +x—V2 —x y (V2+x—V2—-x)(V2+x+V2 —x)
— lim _

lim
x50 5x x—0 SX(\fZ +x+ \12 — X)
. 2+x—2+x ) 2x . 2
M0 G e M0 S reva ) 0 5 (Jarva )
lim 2 2
5iﬂ(¢2+x+«2—x) 5x2y2 10

V2+x—/2—x W2
5X 10
NMpumepbl ANa camMocToATEeNIbHOro peleHus: Boluncnute npegensl PyHKUNKA:

Ortser: lim,_,q

. 3 2
lime o X% limo(2x— 4VX)  limegzr  limg,, T2 gimy (VR - 3%)
: -1 . 1. 1. 2\° .. N*
llmx—:(} 252 —x—1 hmx—am <2 hmx—aﬁ %2 hmx—mo (g) hmx—mo (E)

. x*—9 . x4 . =3 . x*—16 . x?—4 . x*—9
limy 3 e iMxo2 5o MM 5 limey == limyp, 500 limys 5000
. -9 . 2x*—2x? . 2x2+7x+6 . x°—6x+8 . x—1

my, 3. —7 im0 5—- limy,—» = limy 4 —— — limy 5=

14



x+2 x2—16 6xt—5x%3 +x2 V=2 x2—8x+15

lim, , , ——— lim —_— lim lim _— lim
X zvﬂ—B x—4 Jx—2 x—0 Ax X2 7 Xx—5 x2—75
. 3x®—Bx+4 ) (1+x)*—(1+3x)
llmx—:Z— I x—=0"  _2...3
5x2—14x+8 x2+3x3
6 ) Vx+1-1 3—x
lim —
hmx—:G %+3—3 llmx—ﬂ) x x—9 4—\2%—2
lim 3xZ+4x+5 lim 2x2—3x+2 lim 5x+2 lim 9x” +3x+5
X200 ex2+3x—1 X200 w2 4x+7 X200 15%+7 X200 347 48x—12
lim, ., (VX% + 1 — x)
. . . X
li sin 3x lim sin3x lim sin4x I sin
1mx—>(} X x—=0 sin 6x x—0 3% 1mx—>(} %
i (1+5) limea (1+2) limg (1+2) timyo (142
111 - 111 - 111 - 111 —
H—00 x H—00 x H—00 x H— 00 5x
] 1 4x _ 2 3x _ x+3\* x+3 x+3 _ $+1\X
limop (1+50) limo (14 5) lmeo (G5) timen (05) limean (05)
X200 A x—1 X0\ xp+1 X200 \ x+3

CamocTtosaTenbHana pabota Ne3

Tema: «BbluncneHne npomsBogHbIX QYHKUMWA. NPUMEHEHME NPOU3BOOHOM K  peLUueHuto
NpakTU4eCcKnx 3agay»

LUenu: cdopmupoBatb ymeHWe HaxoOUTb MNPOU3BOAHbIE (OYHKUMNA, 3afaHHbIX B SIBHOM,
norapudmMmMyeckom 1 NnapamMeTpmuyecKoM BMAE, HAXOANTb NPOU3BOLHbIE CITOXHbIX PYHKLMIA, 3HATb
reoMeTpU4eCcKMin cMmbICi Npon3BogHoOW. MoBTOpPUTL, 0006WNTL N CUCTEMATM3NPOBATL 3HAHUS O
P13MYECKOM CMbICIE NEPBON NPOM3BOAHON, cNOCOBCTBOBATL BbipaboTke HABbIKOB B MPUMEHEHUM
NPOM3BOLHOM K peLleHunto 3agad.

3apaHue 1. CoctaBbTe KOHCMEKT NO TeMe (MCNOoNb3ys METOANYECKME PEKOMEHAALMNN).

3apaHue 2. Hantu nponsBogHble OT YHKLNN:

x* 2 -3 _ 5
1. y—:—3x + 6x — 2 8.y%? 7=
_2x> 3 9. y=2tgx—3cosx
2. y_13 2x+f 10. y = 7sin x+ 5e X
3. y= + Z 33 11.y=\/§+ctg X
4. y=§ + 2% 12.y=23x3 + Inx
1,93 13.y=1% — e*
5. y=_+2 Vx — 23 ST
COsSX
6 y=(x + \&)2 l4y=1-
132 15.y=2sin x -6 tg x
7 y=(1—3r) _e¥ Inx
By=F"73
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17.y=x4 +ctg x
1 1
18.y=——e* +=Inx
255 3
19.y=%—,1_c —sinx
20.y=3/x — 2Vx

21.y=tg x:lnx

22.y=+/2 sin x —
23. y=5vx + 3Vx + 23/x

24.y=e* —sin x + cos x

ctg x

25.y=(2x2 +2)’

30.y = sin X cos X
31.y=(x? + x) In x
32.y=tgxe™

33.y = ctg x cos X
34.y=sinx - (;—C + ﬁ)

35.y=(sin x — cos x)?

x—1
36.y=§

x-—2x
3ry= sinx

[MpounsBogHasi CrOXXHON PYHKLNK

1. y=sin(6x-1)
2. y=cos(5x+6)
3. y=Ih(3x+2)
4. y= e
5. y= o 23
6. y=tg(8x—21)
7. y=(4+6x)°
8. y=sin(2-3x)
9. y=In(12x-5)

10. y = (12— 4x)°

16

x2—1
42.y=(sinx + e
_(x—1)?

" Inx

x}z

43.y

tgx
tg x+cosx

46.y= N

47.y=Vx%sin x

48.y=(x + 1)%e”
2x—3

51.y=COS X * (;—C + xz)

52.y =sin x tg X

53.y = ctg x cos X

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

55.y——x3_2x

56.y=(cosx + e

et —2tg x

x}z
57.y=

x—ctg x
sinx -e*

11.
12.

y
y
13.y

14 y — ex —4X+5
15.y
16.y
y

17.
18.y =sin(x+2)



20.y=3/sin 3x 27.y=(tg 4x + 3)3

21.y=Vx2 — 3x + 2 28.y=sin 3x - e*¥ 3%
_€2x_€—3x 4
22.y=— = 29. h(x)= X—2—1.

23.y=In(x* + 3x — 2)

24.y=(sin 4x + 1)°
25 y=s " 31.y=cos%5x

Y (2x—sin3x)?

33
30. y=sin® Tx

32.y=sin 3x cos 5x

26.y= 33.y=(tg 3x + cos 2x)?

(1+cos4dx)”

CamocTtosaTenbHana paboTta Ne4

Tema: «HaxoxgeHune HeonpegeneHHblX WHTErpanoB pasfvyHbiIMM M MEeToAaMW. BblUYUCIIEHUE
onpeneneHHbIX HTerpanoB»

Llenu: 3akpenuTb yMeHUS MHTErpnpoBaTb PYHKLMIO, NCNOSb3Yst Tabnuuy OCHOBHbLIX MHTErPasnos;
3aKpenUTb HaBbIKM HaxXOXOEHWs HeonpeaeneHHbIX WHTerpanoB pasnuyHbIMM - cnocobamu;
nnowagu KpUBOSIMHEMHOW Tpaneuuu.

3apaHue 1. Tabnuua nHTerpanos

gy = X ng. _ L (kxeb)™
1. [x de="—+C, (121 [(kx +b)dx = G —Lk £ 0
2. [dx=x+C [kdx =kx +C [Ldx =2Vx+C
Vx
d 1 1
3. J‘7X=In|x|+C ka+bdx _E'ln(kx +b)+ C, k+0
4. J'sin xdx=—-cosx+C [ sin (kx +b) dx = —%- cos(kx +b)+C, k#0

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

dx 7 dx | x @ |
6. J.coszx =tgx+C XAk neZ. fcosx In|tg (2 + 2} +C
dx dx | f|
7. Isinzxz_Cth+C x#zny ne Z fsinx In|tg > +C
8. [ tg xdx = —In|cosx| + C
9. [ ctg xdx = In|sinx| + C
1
10. [e*dx=e* +C JeftPdx = —- P+ ¢, k0
kg &
11. ja dx=|na+C, (a>0)
dx 1 X
12. == 2
Ia2+x2 aarctga+C

X . X
13. Id— =arcsin —+C
a’—x’° a

17



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

=In‘u+ u?+a?

du
14.
.[ [u2 + a2

atx

x—a dx 1
15. fxz—az |x+a +C faz—xz_ﬂi |+C az0
2
16. I\/u2+a2du=%\/u2+a2+a7ln‘u+ u?+a?|+C, a=0

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

|/|CI'IOJ'Ib3yFI Ta6nmu,y MHTEerpanos, BblHUCITIUTE HeEOoNpedeneHHble NHTerparsibl.

3 3
1. [ -dt 10. f( +§+x—3)dx
2. | 3e*du
J ) 11. | 2%,
3. [ x*(1+2x)dx 5x- Ix
3dx (1—x)* vx)
3 —-x
5. [+ 5xx 13. ex(l — ‘1—2) dx
x+yxdx 3
6.-" Vol 14. J-ls;i;lxx
7 J’ (x2—3)2 dx 15 J-ezx—kexsinxdx
x3+2 e”
8. [ = d
35 2
9 f (X + & 3x x3 51n2x) dx
3apaHue 2: BblumcnuTb MHTErparbl, UICNOMb3ysi 3aMeHy NnepeMeHHOM
1.2 dx
1. f(:3X + 5}3 dx 10. Jr J(axt1)?
1 2 ddx
2. [(Gx+0,5)7 dx 1. o
4 1
3. [ cos(zx — 2) dx 12, [(2c0s(:— 1) —5¢”"5) dx
. 2x 2x —?.x
4. fsm?dx 13. f(ijj )dx
dx
5. fsin2(6x+1) 14. J-e
dx
6. fz— 5—sin(4x+1)
2-9 e S
cf:r( *) 15. f sin?(4x+1)
3x+1
8. [V3 —5xdx

[V @2x+3)2dx

3apaHue 3. MeToq MHTErpUPOBaHUS MO YacTAM.

©

1 J'xcosxdx
2. [(6—5x)e*dx
3. [ xlnxdx

18



4, j(5x+8)exdx

5. [(4-5x)e"dx

6. I4x|nxdx

7. ISxInxdx

8. IBxIn xdx

9. I(?—Qx)cosxdx
10. I(l+ X)sin xdx

3apaHue 4. PaccmoTpute npuMepbl BbIMUCIIEHUST ONpederneHHbIX MHTerpanoB wu criegylowme
peLlumTe CamoCTOATENbHO
7
2
1. . BblumMcnutb uHTErpan .[cosx-dx.
0

T
Ay —cin 72 — o N0 —1_0—
PelueHne. _([cosx dx =sin x|02_3|n% sin0=1-0=1.

H2x 1
2. Bbluucnutb MHTerpanI ?+— -dx.
4

2/

PeweHne. Ha ocHoBaHUM CBOWCTB onpeaeneHHoro nHterpana un gpopmynsl HetoToHa-JlenbHuua
nosiy4aem

9 9 9
I(§+L].dxzj%.dx+ji.dxz
L5 2x ) 2 2V X

2

2.x
5 2

x|, :%-(92 —42)+(\/§—\/Z)=%-65+1:14.

9
4

Mpumepsl: 1. fozxdx
2. foz 2X dx
2 2
3. J, x*dx
2 3
4. f; x%dx

. fOB x*dx

a1

J7(2x+ 2)dx

(o2}

\‘

[, (5x—3) dx

0o

] (4x+ 2) dx

©

. f_zz (4x3 —3x%2 +2x + 1) dx

10. f_ﬂl (x3 + 2x) dx



9x—1
15. x—r dx
1 VX

3apaHue 5. 1. Hangute nnowagb 3awTPUXOBaHHOM (hurypbl, 300paXKeHHOW Ha pucyHke 1.

(puc. 1)

2. Hangnte nnowaab 3awTpMxoBaHHOW oUrypbl, M306pakeHHOM Ha pUCYHKE 2.
a) 1,
0) 2;

l-
8) 25,

2) 1%.
3. Haingute nnowaab durypbl, orpaHnyeHHon napabonoi y = x2 1 NpsAMon y = 5—x.
a) 4,8;

6) 5.5;

8) 4,2;

e)4,5.

4. Hangute nnowagb 3alTpnuxoBaHHOW uUrypbl, N306paxxEHHOM Ha PUCYHKe 3.

a) 4,

6) In 4;
8) —4In 4;

2) 4In 4.



5. Hangute nnowaap 3awiTpuxoBaHHOM ourypbl, N306paKEHHON Ha pUCyHKe 4.

g T

6. Hanagunte nnowaab urypbl, orpaHUYeHHon runepbonon y= z N NpAMbIMA y= 3 N X = 3.

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

7. Hangute nnowaab durypbl, orpaHnuy4eHHorn napaGonon y= 3x—x2, kacaTenbHOWN, NpoBeaeHHOW
A0 faHHOW napabornbl B TOYKe ¢ abcumccoro xo=3, 1 OCbio OpAnHaT.

a) 7,
6) 8,
8) 11;
e) 9.

8. Hangnte nnowaab durypbl, orpaHnyeHHon napabonamm y=x?u y= 2x—x2.



CamocTosATenbHasa pa6ota Ne5

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

Llenu: 3akpenuTb HaBblkKM OMpeaeneHns pasMmepa M Buaa MaTpul; BbINOSTHEHUSI CINOXEHUS W
BblMMTAHUA MaTpuul, YMHOXEHUS MaTpuL Ha YMCNO, TPaAHCMOHMPOBAHWE MAaTpWL,; BbIMNOSTHEHUS
YMHOXEHUA MaTpul, BO3BEOEHUS MaTpuLl B CTEMNEHb; BbIMUCNEHUS OnpeaenuTenein BTOPOro U
TpeTbero nopsiaka n NpUMEHeHNs CBONCTB onpeaenuTenen; Bbl4McneHns obpaTtHon MaTpuubl.
3apaHue 1. CoctaBbTe KpOCCBOPA NO TEME (MCNOSb3ys MeTogMYEeCcKUe pekomeHaaumnm)

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

1 2 3V (3 21

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

PeweHune. BbinonHum peweHne no 4eNCTBUSAM.

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

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

MpousBeneHne A-BHe onpeaeneHo, Tak Kak ymcno ctonbuos maTtpuubl A (3) He coBnagaer ¢
YUCMOM CTPOK MaTpuubl B (2).

lMpousseneHne B- A onpegeneHo.



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

1 2 3

OBPASEL : Beluncnutb onpegenutens (4 5 6.

7 8 9

PeweHue. [1ns BbluMCNEHUA onpeaenuTenst TpeTbero nopsiaka éyaem mcnonb3oBaTbh U3BECTHYHO
dopmyny Capptoca (npaBuno TpeyrosibHUKOB), KOTOPOe MOXeT ObiTb 3anucaHo creayrouien
all a12 a‘lS
(POPMYION: (8, @,  Bpg| = 8y385y855 + 8518538y, +31385,85; — 3185583 — 85385181, — &1385,83
aBl a32 a‘33

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

~N & B~
© g N
© o w

3apaHue 3. AHanorM4yHo 3adaHuio 2 , BbINOMHUTE crieayolme 3agaHns MMCbMEHHO B TeTpaaw.

1. Haiitu cymmy, pasHocTb, Npon3BeneHns asyx matpuu, A u B(ecnv 3To BO3MOXHO).

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

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

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




7.

X) : ;

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

| -8 0)
[aHbl Manl}HJ,lbl A. %"VI C. lMNokasaTb, yt0 (AB)-C=A:(BC).

a)

A= B=

-

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

B=

=
—
=

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

Boluncnnte (3A — 2B)-C, ecnu

SRy ‘4
A= ‘ B=
0 4| 0

— &
‘ C
-1)

Haittn 4° , ecrm
10 20

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

Hantn ABC, ecnun

Bbluncnutb onpegennTenun

31 1 0 4 8 2 4

2 4

a)
3 -3

)

2 -4,

, 6)

3)

01

, B)

COsx

Sin o —cosa

0 5

sin o

;r)‘

0 4

‘;n)

1 2

‘;e)‘

0 3

1 0

~

4 8
-8 0

— _1‘
1,



8. C nomoubto npasuiia TpeyroribHNMKOB BbIYUCITNTL onpeaernntTesin

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

9. HanTtu obpaTHyto maTpuLy:

. L i_‘4 0] hi_‘21i
a)4=8i6) 70 158) “T0 8jn T -2 4
A= 8 _2-1 4= 0 4} 1 0 0] 4 0 0)
-1 1! 3 0! 4='0 1 0 4= 0 4 0]
,D.) = = e) - = )K) D D 11 3) .1_0 0 3‘1
1 2 3] 1 -3 —5) 3 1 0,
4= -1 2 4 A= 2 0 4 A=1 2 -1
| 0 3 2] 0 -1 3
") L0003 —1iy : 1) - ’
) 10 0
12 3) .
4=2 4 6| 4=0 ¥ 0
031 0 0 x*)
M) ; H) '

CamocTosaTenbHasa pa6ota Ne6
Tema: «PeweHne cnctem NUMHENHbIX ypaBHEHU Pa3fIUYHLIMWU METOLaMU»
Llenu: 3akpennTb HaBbIKW BbINOSTHEHUSA CIIOXEHUS N BblYUTAHUS MaTpUL, YMHOXEHUS MaTpuL, Ha
4YUCIo, TPAHCMNOHUPOBAHME MaTpuL; BbIMNOMHEHUS YMHOXEHUs MaTpul, BO3BeAeHUS MaTpul, B
CTerneHb; BbIYMCIIEHUN onpefenuTenen BTOPOro U TpeTbero nopsgka v NnpUMeHeHWs CBOWCTB
onpegenuTenen; Bbl4UCNeHUss obpaTHOM MaTpuLbl; peLleHns CUCTEM NIMHENHbIX anrebpanyeckmnx
ypaBHeHUn metogom [raycca, MaTpuyHbiM cnocobom n ncnonb3ysa npasuno Kpamepa.
3apaHue 1. PaccmoTtpetb pelweHne cuctem metogom [aycca, MaTpuyHbIM Cnocobom m
ncnosnb3ya npasuno Kpamepa.

3X1 — X2 + X3 =12

5X1+X2+2X3 =3

X1+Xp +2X3 =3

PeweHue:

Pewum cuctemMy MaTpuUYHbIM  cnocobom, Ans  3TOro  BbMMCIMM  obpaTHylo  maTtpuuy

1 A A A

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



>
Il
R 0w
o
NN R

6-2+5-1+10-6=12 %0 - maTp1ua HEBbLIPOXAEHHAS.

N NP
Il

5
1

5 j:l
1

-11
= —(-2-1)=3
. J (-2-1)

A = (D™

2
=—(10-2)=-8
2‘( )

Ay = (DM

Ay =(-1)2*2

3
Agy = (~1)2*2 .

1
‘:6—1:5
2

3
Aoz = (-1)** )

_jz—@+n:—4

-11

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

‘:-2—1:—3

31 3
‘=—w—5)=—1A%:4—n&35

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

_1=3+5:8
1

. 0 3 -3

Al-=-|_g 5 1
12

4 -4 8

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

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

Pewwnm cuctemy metogom Kpamepa.

[(MaBHbIN onpefennTesib CUCTEMBI:



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

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

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

i‘le;ﬁO

1
1

1
2 =3- (-1t
2

3anuwem 1 Bbl4MCIIMM BCNiOMOraTesbHble onpegennTtenun

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

oteeT: (0;-7;5)

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

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

Takmm o6pa30M, cucrtemMa paBHoOCUIIbHA CUCTeEME



X1 +Xo +2X3 =3

Xy + Xy ==
274787
—3X3=—15

Haxooum X3 =5

X =12-7-5=0
OTBeT: X1 =0, Xo =7, X3 =5
MNpw pelueHnn sBcemmn Mmetoaamu O4HOM U TOM Ke CUCTEMbI, Mbl MOSTYyYUM OAUH OTBET.

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

Tect no teme: «MaTpuubl. Onpegenutenun. CucteMbl NIMHEUHbIX anredbpanyecknx
ypaBHEHUNY.

BapuaHT 1.
3apaHua ypoBHSA A:

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

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

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

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

3. BbiGepuTte BekTOp — cTONGEL, M3 YMCHa NPeANoXeHHbIX MaTpuUL

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

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



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

9 %)

205 %)

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

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

2) (g ? :1);

6. Hangute A*, ecnn A = (

1) (; i)

2) (; 2)

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

1) npousseneHve A- B He onpeaeneHo;

2 (5 % 3):

-1 2
3 1

)

4 1

0 1 3

2 -1

3.5) g_(2 3)

1 -2

N 1)

4) (g _81)

)B=(5 o 24

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

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

-6 0 -2
1) ( 0 4 0 );
—10 —4 -4

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

0 1 -2 2 11

3) npousBeneHmne 2A - B He onpeaeneHo;

-6 0 -—10
oo + -4}

-2 0 -4



9. Kak namenurtcs onpeagenutTesnb nNpu TpaHCNOHNPOBAHUN ManI/ILI,bI?
1) onpepgenuntesib He NSAMEHUTCA, 3) 3Ha4YeHune onpenenntena yaBouTCA,

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

NMPOTUBOMOSOXHbIN; 1 9 obpaTHOe UCXOAHOMY.

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

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

12. BblibepuTe HEBbLIPOXAEHHYIO MaTpULy M3 Yncra NpearnoXeHHbIX

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

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

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

1) -18; 3) 18;

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

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

1)%;
10
3)?,

2) O;



4) -Z,

3

3apgaHus ypoBHsA B:

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

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

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

3apaHua ypoBHSA A:

1. BblGepuTe TpeyronbHy MaTpULy U3 YMcna npeanoXeHHbIX:

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

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

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

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

==

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



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

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

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

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

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

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



1) npousBeaeHve

NS

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

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

9. Kak namenurtcs onpegennTenb Npu nepectaHoBKe ABYX ero napansnesibHbIX pﬂAOB?

1) onpegenuTenb He U3MEHUTCS; 3) 3Ha4YeHune onpenennTens yaBouTcs;
2) 3HaK onpegenuTens NOMeHsIeTcs Ha 4) onpepgenutenb MNpUMET 3HaYeHwue,
NPOTUBOMNOSIOXHBIN; obpaTHoe ucxogHomy.
10. Bbluucnute onpepenutenb 2-ro nopsigka 2 _;
1) -17; 3) 3;
2) 13; 4) -13.
-1 3 5
11. Bbluucnute onpepgenutens 3-ro nopsigka 4 2 -2
1 40
1) 92; ) 56;
2) 72; 4) 54.

12. BbiGepuTe BbIpOXAEHHYIO MaTpULy U3 YACNa NPeasioXeHHbIX.

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

14. Hangute anreGpanyeckoe gonosiHeHue Aj;, COOTBETCTBYHLLEro 3fieMeHTa MaTpuubl

8§ 1 -1
(2 0 o6 )
-5 3 2



1) 50;
2) 9;

3) -50;
4) -9.

15. HanguTe 3Ha4yeHue X, peluMB ypaBHeHUe

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

-1 3
2 1

3. Bbiuucnurte onpegenutenb 4-ro nopsigka

|
N P O

-2 1



CamocTosiTenbHas paborta Ne7

Tema: «PelleHne cucteMm NMHENHbIX ypaBHEHWI METOAAMWN NIMHENHON anrebpbl»
Lenu: cchopmmpoBaTb yMeHWE NPUMEHATb HaxoxaeHue obpaTHOM MaTpuubl NPU  PeLLEHUM

NMPUKIagHbIX 3agau.

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

BapuaHTam)

2%, —3X, + X, =2 2.

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

2x+7y—z=28

x—2y+z=0 2x+3y+z=1

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

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

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

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

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




2143x+ 2y + 2z =4

{2xy+z=3
xX—y+4z=-2

22.42x + 3y —z = —1

{3xk2y3z::1
x+3y—2z=-2

2x+3y+z=1

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

24.
x+y+2z=-1
Fx—y+22—4
dx+y+4z = -2

3x1 +2x2 +2X3 =—2

X+2y+z=3
26. {X+y—-2z=-3
2x-3y—-2=0

X +5y+z=-7
2x —y—z=0

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

3x —3y+2z=-4
2x+y—3z=-1
x —2y+5z=1

{
’|

|

x+2y+3z=1
S5x+8y—z=7
2x —3y+2z=9

30.

2x —y—z=2

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

2x+y—z=-7

x—2y+2z=-1
{x5y+22=2

|

x+2y—3z=1
2x — 3y —z=—7
4dx+y—2z=10

A5x+y+2z=3

3x—y+z=12
34{
x+y+2z=3

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

A3x+ 2y +2z=-1

x+y—3z=0
37{
X —y+5hz=-2

(x+y—z=-2;
4x—-3y+z=1

A

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




CamocTosaTenbHasa pa6orta Ne 8

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

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

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

obosHavyeHne X =Rez); sropoe, y, - MHumol yacmsto (Y =I1MZ). Buipaxernue (1) HasbiBawoT
anzebpauyeckoli ghpopmMol 3arucu KOMIIeKCHo20 Yucrna.
Uucrom, compskeHHbiM K Z=X+1y, HasbiBaloT unucro Buaa Z=X-—Ily. Wcnonbays

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

KBagpaTHOro ypaBHEHUA C oTpuuaTtesibHbiIM OUCKPUMUHAHTOM ABAKOTCA ABa CONPAXEHHbIX
KOMMMEeKCHbIX Yncna.

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

Pelwenne. [IMCKPUMUHAHT AaHHOrO ypaBHeHus: D =(—6)> —4-1.18 =36 —72=-36 MeHbLUe HyMsi, HO
Tenepb Mbl MOXXeM BOCMOSb30BaTbCA MHUMOW €ANHULEN:

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

2 2 2 2

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

CnpaBegnvBbl crnegywowme npasusia apugpmemudeckux oelicmeul Had KOMIIIEKCHbIMU
qucnamuzy =X; +iyp n 2, =X, +1Y5:
1.2, 322 =(X +iy) £ (X +1Y,) =(X £ X,) +i(Y; £ Y,) (ocyliecTBnsieTcss CrnoxeHue
UNK BblYMTaHUE anrebpanyecknx ABY4YSIEHOB U NpuBeAeHME NOJ0OHbIX);
1.3.21 - Zp = (X + 1Y) - (X +1Y5) = (X Xo — Y1 Yo) +1(X Yo + X5 ¥4) (ocywecTBnsieTcs
nepeMHOXeHne anrebpanyeckux OBYYNEHOB M npuBefeHWe NoJobHbIX C y4eTOM TOro, 4To
i2=-1);

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

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

(aTa onepaums

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

3+4i
KOMMIEKCHOro ymcna.

PeweHue. [lenctsyss B COOTBETCTBUU C rpaBuriamMm rnorydyaem:



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

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

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

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

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

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

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

Mpeobpasyem

Z=X+iy =X +y?

Ji ey

W, NoNy4aeMm, YTo apryMeHT Z MOXHO HaWTK, peLuMB CUCTEMY

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

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

MoayJrib 1 apryMmeHT KOMMieKCHOro 4Ymcra.

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

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

2



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

( S5r 57[)
=2| COS— +isin—
3 3

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

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

[ns n3sneyvyeHns KOpHs N-1 cTeneHun (N — uenoe 4mcro, 6onbliee 1) 3 KOMNIEKCHOro Yncna,
3aaHHOro B TPMroHOMEeTpu4eckon opme, NpumeHsieTca opmyna, garowas n 3Ha4yeHu 3Toro
KOPHSI:

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

n

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

PeweHue. B 3agaHuu a), 4tobbl Bocnonb3osaTbes doopmyrnon Myaspa, Heob6xoaMmo npeacTaBUTb

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

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

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

CBOWCTBA TPUrOHOMETPUYECKNX PYHKLMIA, NOfyYaeM:

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

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

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

BbinucebiBaem TP NCKOMbIX KOPHA:

r .. x 1 .43
Zp =COS— +isin === +i—;
3 3 2

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



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

3 2 2

3apgaHue 2. BbiNONHUTL OENCTBUSA

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

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

28 17
= - —
7 37

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

npodeccnoHanbHoM OeATenbHOCTM, YMEHMEe TMPUMEHSITb MaTeMaTU4YecKMin annapat Teopuu
BEPOSITHOCTEN MNpuY peLleHnn 3agau.


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

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

Copmynupynte knaccuyeckoe onpegerieHme BeposATHOCTU?
Uemy paBHa BEpPOATHOCTb AOCTOBEPHOro cobbITMA?

UemMy paBHa BEpPOATHOCTb HEBO3MOXHOMO COObLITUA?

Uemy paBHa nonHas rpynna cobbITun?

Kakoe cobbiTne HasbiBaeTCs CROXHbIM?

Kakne cobbiTna HasbiBaoTCA HE3aBUCUMbIMN?

CnyyarnHas BenuynHa — a1o ?

© © N o g s~ w D P

3anuwunTe 3aKoH pacnpeaeneHns cny4anHon BefMYMHbI.

o
o

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

=
=

B 4yem cmbicn 3akoHa pacnpeaeneHns cryydaiHom BenMYmHbI.

=
N

UTto Takoe BUHOMManbHoOe pacnpegeneHme?

=
w

Kak HaxogaT matemaTudeckoe oXxngaHve AUCKPETHOM CriyYarHOM BENUYNHBLI?
UTo Takoe OTKNOHEHUe cnyyYyanHon BENUYMHbI?
Kak MOXXHO HanTu cpegHee KBagpaTU4HOE OTKMOHEHUE CyYyanHOW BENNYMHBI?

o
o &

CamocTtosaTenbHana pab6ota Ne 10

Llenu: MNpoBepka ccoOpMUPOBAHHOCTN Yy CTYAEHTOB 6a30BbIX MaTeEMaTUYECKMUX 3HAHWUNA.
3apaHue. [1oaroToBUTLCS K 9K3aMEHY.

1. YCTHO OTBETMB Ha crnegyroLine Bonpochl:

SK3aMeHaLMNOHHblIe BONpPOChHI.

OnpepneneHve npegena yHKUMM B TOYKe U B BECKOHEYHOCTH.

OcCHOBHble TeopeMbl O nNpeaenax.

[MepBbI 1 BTOPOW 3amMevaTesibHble npeaens..

MpounssogHas oyHKumMn. OudpdepeHuman dpyHkumun. MNpasuna guddepeHunpoBaHmA.
Tabnuua nponssoaHbiX. NMponssoaHast CNOXHOM OYHKUMN.

MexaHn4eckuin 1 reoMeTpUYECKUin CMbICI NPOU3BOLHON.

NMepBoobpasHas. HeonpeaeneHHbIN MHTErpan n ero CBOMUCTBA.

Tabnuvua HeonpeaeneHHbIX UHTerpasnos.

MeToabl WMHTErpUpOBaHMSA: MeTOA HENOCPeACTBEHHOrO WHTErpUpOBaHUS, MeToq 3aMeHbl
nepemMeHHON, MeTo UHTErpPUPOBaHUS NO YacCTSaM.

10.OnpeneneHHbI MHTErparn u ero CBONCTBa.

11.BbluncneHune onpegeneHHoro nHterpana no opmyrne HototoHa-J1enbHuua.

12. BbluncneHuve nnowanemn nnocknx ouryp ¢ noMoLLbi MHTErpasos.

13.BbluncneHne o6beMoB Ten BpaLLeHNs C MOMOLLbIO MHTErpasos.

14. QndppepeHuymnanbHble YpaBHEHNSA C pa3gensaiowmMMncs nepemMeHHbIMN.

15. AndppepeHuymnarnbHble ypaBHEHUA NepBOro nopsiika n MeToabl NX peLueHus.
16.AndppepeHumanbHble ypaBHEHUA BTOPOro nopsgka u MetTobl Ux peLleHus.
17.9nemeHTbl U MHOXecTBa. 3agaHne MHoxecTB. Onepaunn Hag MHOXECTBaMM.

©x NGO A~ DN R



18.OTHoweHnA. CBoncTBa OTHOLLEHWIA.

19.MoHaTne  cobbiTnsa.  [docToBepHble, HEBO3MOXHble, COBMECTHble,  HECOBMECTHbIE,
NpOTMBOMNONOXHblE COObITUSA. Knaccuyeckoe onpeaeneHme BEpOATHOCTMW.

20. Teopema crnoxxeHusi BEpOSATHOCTEN. Teopema YMHOXEHUS BEPOSAITHOCTEN.

21.CnyvyanHaa BenunyuMHa. [uckpeTHas W HenpepbiBHAA CliydyanHble BenuyuHbl.  3akoH
pacnpegeneHns criydanHom BeNUYnHBbI.

22.MaTemaTudeckoe oOXxugaHve OUCKPETHOM CriydarHOW BeNUYUHbLI. OTKMOHEHWE CrnyyYyanHoW
BEJSIMYUHDI.

23.[nucnepcuna cnyvyamHoW BenMYUHbLL. CpedHee KBagpaTUYHOE OTKIMOHEHME  CryYanHOW
BEJIUYUHDI.

24.MeToabl BblMUCNEHUS OnpeaeSieHHbIX MHTErpanos.

2. MncbMeHHO pewnTb 3agaHuA K 9K3aMeHy

] 7 5X
1. Bbluucnutb npegen lim [1+ 3—) .
X—00 X

x3 +2x . X’—4
X 22X 5y lim

4 3
. 5XT—=x"+1 .
2. Bblumcnutb npegensi: a) lim X —x 6) lim -
x x> X7+ 2X

e Xt x T o X2 -4

. Sin17x
3. Bblumcnute npegen lim ———.
x=0 sin 5x

sin 5x
4. Bolumcnutbe npegen lim .
x>0 3x

. 3x%+X
5. Bblumcnntb npegen lim ———.
x>0 X —2X

. x?-10x+16
6. Boluncnutb npegen I|m8—8.
X—> X—

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

8. Nccnepoath dyHkumio T (X) =3x* —x* 1 nocTpoutsb ee rpadmk.

9. BbluMcnnTb 3Ha4YeHne NPon3BogHON CrneayroLwmx MYHKUNA B ToUKe X, =4:
a) f(x)=8x*-Inx; 6) f(x)=x®+5x.

10. Hantn npounsBoaHyO OYHKUUN Y = (x4 —5x% + x)7 .
11x -8

11. HanTu NnponsBoaHY PYHKUUK Y = .
2X+4

12. HaiTu NponsBoaHyto dyHKUMM y =28,

13. Hawntn npounssogHyto dpyHkUmMm Y =In (8x4 —3x% + 2).
4-x>+ x> -2x

14. HawuTu HeonpeaerneHHbIN nHTerpan J. dx
X

o o o 3
15. Hantn HeonpeaeneHHbIn NHTerpan MeToaoM 3aMeHbl NepeMeHHON Ixz 2" dx.



16.
17.
18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

29.
30.

31.
32.
33.
34.

35.

36.

37.

o o o 4
Haiitn HeonpeaeneHHbIn nHTerpan MetoaoM 3aMmeHbl nepeMeHHOM I(6x+11) dx.
Hantn HeonpefeneHHbIn MHTerpan MeToaoM 3aMeHbl NepeMeHHOM Icos(6x—1)dx.

Hantn HeonpegeneHHbIn MHTerpan MeToAoM 3aMeHbl NepeMeHHOM Isin ®x-cos xdx.

3
Bbluncnnte onpegeneHHbin nHterpan _[(5x +1)dx.
0

1
Bbluncnutb onpedeneHHbIi MHTerpan I(x—5)xdx.
0

j2x3 +x*
0

Bbluncnutb OI'Ipe}J,eJ'IeHHbIIZ MHTEerpan dx

XZ

CKOPOCTb [ABWKEHMSI TOUKM M3MEHSIeTCsl Mo 3akoHy V=5t” +4t+2 (m/c). Hait nytb s,
NPOWAEHHbLIN TOYKOM 3a 4 C OT Havarna ABMXEeHUS.
Bboluncnnte obbem Tena, nonydeHHoOro OT BpalleHuUs purypbl, OrpaHUYEHHOW JMHUAMMU

y=x? y=0, x=1, x=3, BOkpyr ocu OXx.
BbluncnnTb NoLwaab urypbl, OrpaHUYEHHOM MMHMAMM Y =X, y=0, x=1, x=2.
Pewntb anddepeHumansHoe ypaBHeHme y"—9y’' +20y =0.

PewuTtb ypaBHeHne AZ = 42X

Bbluncnuts C; - P,

32!
Bbluucnnte —
33

Boluncnuts A,

Teno ABMXETCA NPSMOSIMHERHO co ckopocTbio V = 0,1t° m/c. BblumcnnTb NyTb, NPONAEHHbIN
Tenom 3a 10 cek.

PewwuTb ypaBHeHne A2 = 20x

Pewntb anddepeHumnansHoe ypaBHeHme y' =11x.

BblumcnuTb nnowanb purypbl, orpaHUYeHHON NUHUAMK Y=2X2; X=1 1 Xx=2

CKOpPOCTb ABWXEHUS TOYKM M3MEHSeTCA Mo 3akoHy o =3t° +2t+1 wm/c. Hangute nyTb,

nponaeHHbIn To4dkon 3a 10 ¢ OT Hayana ABWXeHUs

B ogHon kop3nHe Haxogatca 5 6enbix n 10 YepHbIX wapos, B gpyron — 4 6enbix n 11

YepHbIX. 3 Kagon KOp3uHbI BbIHYM MO wapy. Hantu BeposTHOCTL Toro, 4yto oba wapa

OKaXyTCsl YEPHbBIMWN.

B notepee 1000 6unetoB. PasbirpbiBaetcs oaumH Bbivrpbil B 200 pybnenm mn gecsatb

Bbinrpbiwen no 100 pybnen. Myctb X — BENUYMHA BO3MOXHOIO BbiMrpbilla Ansl YEeroBEKa,

nmetoLlero ogmH 6unet. CoctaBuTb 3aKOH pacnpeneneHns aTon CriydanHoOm BENMYUHDLI X.

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

0.4 0,5 0,1




Hantn matematmnyeckoe oxvaaHve, gucrnepcuio, cpeaHee KBagpaTuyHoe OTKIIOHEHME 3TOM
crnyyYyanHou BenuynHel X.



KpuTepumn oueHkn BHeayaAUTOPHOM (CaMOCTOSITENbHOWN) paboThbl

MpoueHT
pesynbTaTu
BHOCTU

Bann
(oueHka)

Kputepum oueHnBaHus

90-100%

5

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

— NpaBUnbHOCTb (POPMYIMPOBOK, TOYHOCTb OMNpeaeneHus MOHATUI;

— nocnegoBaTeNbHOCTb U3MNOXEHUs MaTepuana;

— 060CHOBaHHOCTb 1 apryMEHTUPOBAHHOCTb BbIBOOB;

— NpaBUMbHOCTb OTBETOB Ha AOMNOSHUTENbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINOSHEHNS 3aaHus.

70-89%

— NOJTHOTa U NPaBUINIbHOCTb U3NOXEHNA MaTepuana,

— He3Ha4unTelIbHbl€ HapyLleHNA nocnenoBaTesibHOCTU U3NOXEHNUA;
— HEeTO4YHOCTU B onpeaeneHnn NOHATUN;

— 000CHOBAHHOCTb BbIBOJOB npmBoanMMbIMU NPpUMEPaMU;

— NPaBUINIbHOCTb OTBETOB HaA OOMOJTHUTEJIbHbIE BOMPOCHI;

— CBOEBPEMEHHOCTb BbINMOJIHEHUA 3adaHNA.

50-69%

—3HaHMe M MOHUMaHWEe OCHOBHbLIX MONOXeHU  y4eGHoro
maTtepvana;

—Hanuume oLWMBOK NpU U3NOXEeHUN MaTepuana;

—HenocneanoBaTenbHOCTb U3MOXeHUa matepuana;

—HanuMume oWwunGOoK B onpeaeneHun MOHATUA, HEeUCKaKaloLmX UX
CMBbICHT;

—HEeCBOEBPEMEHHOCTb BbINOMHEHWUS 3a4aHus.

0-49%

—HEe3HaHWe, HEBbINOMIHEHWE UMM  HenpaBWibHOE  BbINOSIHEHME
fonbLuen yacTn yyebHoro matepmana,;

—oWwnBKM B hOpMynNnpOBKe onpeaeneHnin, nCKaxatroLume nx CMbICh;

— BecnopagovHoe 1 HeyBepeHHOe N3NoXeHne maTtepuana;

— OTCYTCTBME OTBETOB Ha JOMNOMHUTESNbHbIE BONPOCHI;

— OTCYTCTBME BbIBOAOB M HECMOCOOHOCTL X CHOPMYNIMPOBAT;

— HEBbIMOSTHEHNE 3a[aHUS.




	7. Вычислить определители
	2. Письменно решить задания к экзамену


