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1.MMosicHUTeIbHAS 3aIUCKA
MeTtonuueckue ykazaHUsl IO BBIIIOJHEHHUIO BHEAYJUTOPHON CaMOCTOSATENbHON paboThI
COCTaBJICHbl HA OCHOBE pabouel MmporpamMMbl y4yeOHON AMCIMIUIMHBI €CTECTBEHHOHAYYHOT'O
UKJIA EH.01 Maremaruka, peaqu3yeMol B pamMKaX OCHOBHOM mNpodeccCHoHaTbHOM
oOpazoBarenbHOil Tiporpammbl B cooTtBeTcTBUU ¢ PI'OC mno cnemumansHoctn CITO 23.02.03
TexHuueckoe 00c/Iy;KUBAHUE U PEMOHT AaBTOMOOMJIBHOTO TPAHCIIOPTA.

Opranu3zainusi BHEAYJUTOPHONW CaMOCTOSITEIbHOM pabOThl 00ydYaroOIIUXCsl PETyIUpYyeTcs
TunoBeM mnonoxeHHeM 00 00pa30BaTENbHOM YUPEKACHUM CPEIHEro NpOQecCHOHAIBHOIO
obpazoBanust Poccuiickoit @enepanun, ®I'OC CIIO (mynkr 7.16), YcraBom TeXHHKyMa U
[TonoxeHueM 0 BHEAYIUTOPHOW CaMOCTOSITENIbHON padoTe.

BueaynutopHas camocTrosiTenpHas paboTa SBISETCA 00sS3aTENbHOM IS KaXKIOTO

oOydJaronierocss M OIpeAeNsaeTcs YYEOHBbIM IUIAHOM; BBITIOJIHSICTCS 1O 33J]aHUI0 TpU
METOJIMYECKOM PYKOBOJICTBE MPEIOAaBaTeNsl, HO 0€3 €ro HeMmOCPEICTBEHHOTO Y4aCTHs.

BCP omnpenensiercs kak MHAMBUIyaJbHAs WM KOJUICKTUBHAs y4eOHasi JEATEIbHOCTD,
ocylecTBisieMasi 0€3 HEMOCPEACTBEHHOIO PYKOBOJICTBA Meaarora, Ho Mo €ro 3aJaHusiM U MOJ
€ro KOHTPOJIEM.

BCP  saBnsercss oaHOW M3 OCHOBHBIX (DOPM TMpH peaau3aiuud y4yeOHBIX ITUIAHOB M
nporpamMm. [lo nucuumnuuHe «MaTeMaTukay MPAKTUKYIOTCS CIEAYIONINE 6Udbl U Gopmbl
BCP :

e 0Tpa0OTKa H3y4yaeMOIro Marepuaja IO TEYaTHBIM U DJICKTPOHHBIM HCTOYHUKAM,

KOHCIIEKTaM JICKLIMI;

® K3y4YCHUE JECKIIMOHHOTO MaTepuasa Mo KOHCIEKTY C UCIOIb30BaHUEM PEKOMEHIOBAHHOMN
JIUTEPATyPBHI,

® 3aBEpIICHHE MPAKTUUECKUX PaboT U 0POopMIICHUE OTUETOB,;

® pelIeHHE MPUKIIATHBIX 3a/1a4 TPOo(hecCHOHaTBHOM HAMpPaBIEHHOCTH.

Lenvio BCP  sBusercs OBJIQJICHUE byHIaMEHTAIBHBIMU ~ 3HAHUSIMH,
MpOPECCUOHATILHBIMU  YMEHUSMU ¥ HABBIKAMH JICSITEIBHOCTH 1O MPOPUIIO, OMBITOM
TBOPUYECKOU, UCCIEA0BATEIBCKOUN AEATEIBHOCTH.

BCP  cnocoOCTByeT  pa3BUTHIO  CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH U
OpraHU30BaHHOCTHU, TBOPUECKOTO TMOJAXOAa K  perieHuto mpobiieM  ydeOHOro u
PO EeCCUOHATIEHOTO YPOBHSI.

OOGyuaronuiicss B Tpolriecce OOydYeHHMS JOJDKEH HE TOJIBKO OCBOUTH YYCOHYIO
mporpaMmMy, HO H TNPUOOPECTH HABBIKU CaMOCTOSITENIbHOM paboThl. OOyuaromemycs
MPEIOCTABIISACTCI BO3MOKHOCTH paboTaTh BO BpeMs y4eObl 0oJjiee CaMOCTOSITENHHO, 4YeM
y4damuMcst B cpefHelt mkosue. O0yJaromuiics 10HKeH YMETh TJIaHUPOBATh U BBITIOJIHSTH CBOIO
paoory.

VYnenenbiii Bec BCP cocraBnsier no Bpemenu 50% OT KOIMYECTBA ayIUTOPHBIX YaCOB,
OTBEAEHHBIX HA W3YYEHUE JUCUUIUIMHBI. BCP saBnsgercs o00s3aTeNbHONM UIT KaXKIOTO
00y4JaroIIerocs U onpeesieTcss yueOHbIM IUIAHOM.



Jist opraam3aiuu BCP HeoOX0oauMBbI CeIyIONue yCIOBUS:
® TOTOBHOCTBH OOYYAIOLIUXCS K CAMOCTOATEIHLHOMY TPYY;
® HaJUYHMe W JOCTYMHOCTh HEOOXOIMMOTO y4eOHO-METOIUYECKOTO U CIPABOYHOTO
MaTepuana;
® KOHCYJIbTAIIMOHHAS TIOMOIIIb.

Cornacao Ilonoxkenust 00 oOpraHu3anuy BHEAYJIUTOPHONW CAMOCTOSITEIBLHOM pPaOOTHI
oOyJaronmuxcsi Ha  OCHOBaHMM  KOMIIETEHTHOCTHOTO  TOJAXO0Ja K  pealu3aluu
npodeccruoHanbHbIX 00pa30BaTENbHBIX MPOrpaMM, BugamMu 3ananuid 1uist BCP sBistores:

- 0714 0871a0eHUs 3HAHUAMU: YTeHHE TeKcTa (y4eOHUKA, NEPBOMCTOYHUKA, JOMOJIHHUTEIbHON
JUTEPATYpPhl), COCTABJICHHE IUIAHA TEKCTa, TIpaduyueckoe H300pakeHHe CTPYKTYpbl TEKCTa,
KOHCIIEKTUPOBAHME TEKCTA, BBIMMCKH W3 TEKCTa, padoTa CO CIOBapsIMU M CIIPABOYHUKAMH,
O3HAKOMJICHUE C HOPMAaTHUBHBIMM JOKYMEHTAMH, Y4YEOHO-HCCIENOBaTeNbCKasi padora,
UCIIOJIb30BAaHUE ayJIMO- U BHUJICO3AMKUCEH, KOMIBIOTEPHOU TeXHUKU U HTEepHEeTa U JIp.

- 0114 3aKpenienus u cucmemamusayuy 3Hanul: pabora ¢ KOHCIIEKTOM JICKIIUU, 00paboTKa
TEeKCTa, NOBTOpPHas paboTa Haj Yy4yeOHbIM MaTepuanoM (ydeOHMKa, TEPBOMCTOYHHKA,
JOTOJTHUTENBHON JIUTEPATYPhl, ayAHO M BUACO3ANUCEH, COCTABJICHHE IUIAHA, COCTABIICHUE
TaONUL JUIsl CHUCTEMAaTHU3alud Y4YeOHOro Marepuana, OTBET Ha KOHTPOJbHBIE BOIPOCHI,
3aloJIHCHUE paboueld TeTpaau, aHaJIUTH4YecKas o00paboTka TekcTa (aHHOTHUPOBAHUE,
peueH3upoBaHue, pedeprupoBaHue, KOHCIEKT-aHAIW3 M Jp), 3aBEpLIEHUE ayJIUTOPHBIX
IpPaKTUUYECKUX paboT U odopmiieHHe OTYETOB MO HUM, TOArOTOBKAa MYJIbTUMEANA
COOOILEHUI/AOKIIAZIOB K BBICTYIUIEHUI0O Ha ceMHHape (KOH(pEepeHLUH), MaTepuasIoB-
Ipe3eHTaluid, MOATroTOBKa pedepara, cocTaBieHue Oubnuorpaduu, TEeMaTHYECKUX
KpPOCCBOPJIOB, TECTUPOBAHUE U JP.

- 0na Qopmuposanusi ymeHuu. PEIICHHE 3aJad U YNpaXHEHUH Mo oOpasily, peuieHue
BAPUATUBHBIX 3a/1ay, BBIIIOJHEHHE YEPTEKEW, CXEM, BBINOJIHEHUE pacyeToB (Tpaduyueckux
paboT), perieHue CUTyalMoOHHbIX (TPOodeCcCHOHANBHBIX) 3a/1a4, TOATOTOBKA K JIEJIOBBIM UTpaM,
IPOEKTUPOBAHUE U MOJEIUPOBAHME PA3HBIX BHUJIOB M KOMIIOHEHTOB MNpPO(eCcCCHOHATbHON
JESTeIbHOCTH,  ONBITHO  JKCIEpUMEHTajbHas  paloTa, pedIeKCUBHBIM  aHaIu3
npoecCHOHANbHBIX YMEHUHN C UCTIOIb30BAaHUEM ayIHO- U BUJICOTEXHUKHU U JIP.

Koumpone  pe3ynbmamoé  BHEayAMTOPHOH  CaMOCTOATEIbHOW  pabOTBI  MOXKET
OCYUIECTBJISATHCSA B Mpeaenax BPEMEHHU, OTBEJEHHOTO Ha 00sA3aTeNbHbIE Y4E€OHbIE 3aHATHS 1O
JUCLUIUIMHE U BHEAYAUTOPHYIO CAMOCTOSATEIBHYIO pabOTy OO0yYarolUXcs MO JUCIUIUIMHE,
MOKET MPOXOAUTh B TUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opMme.



2. Kpurepun olleHKH BHeAyJIUTOPHOI CaMOCTOSATEIbHOI padoThl 00y4aOIIUXCSA
KauecTBO BBINOJHEHUS BHEAYJUTOPHOW CaMOCTOSITENIBHOM  pabOThl  OLIEHMBAETCA
IOCPEACTBOM TEKyILIero KoHTposs. Tekymuit koHTpons BCP — sto ¢dopma mianomepHOro
KOHTPOJII KayecTBa M 0ObeMa MpUOOpPETAEMbIX OOYYAIOIIMMHUCA KOMIIETEHLIIMH B IPOLECCE
U3Y4YCHUS AUCLUIUIMHBI, IPOBOJUTCS HA NMPAKTHUUECKUX 3aHATUAX M BO BPEMS KOHCYJIBTALMM
IIPETOIaBATEIIS.

Onenka Kputepuu onieHku (conepskaTenbHas XapaKTEpUCTHKA)

«@» Pabora BeImonHEHA MONMHOCTHIO0. OOyYalOLINiica HE BIIAJCET TEOPETUUECKUM
MaTepuajoM, JONMycKas OMHMOKM 1O CYHOIHOCTH pPaccMaTpUBAaEMbIX
(oOcyxI1aeMbIX) BOMPOCOB, HUCHBITHIBACT 3aTPyAHEHUS B (HOPMYIHUPOBKE
COOCTBEHHBIX 00OCHOBAHHBIX U apTYMEHTHPOBAHHBIX CY)KICHHIA, JOMYCKAeT
OLIMOKH MIPU OTBETE HA JOMOIHUTEIbHbBIE BOIPOCHI.

«3» PaboTa BbINOJHEHA MOJIHOCTHIO. OOydaromuiicss BiIaJEeT TEOPETUUYECKUM
MaTepHajJoM Ha MHUHUMAJIBHO JONYCTUMOM YPOBHE, OTCYTCTBYIOT OIIMOKHU
OpU ONMCAaHUM TEOPUH, MHCIBITHIBAET 3aTPyAHEHUS B (HOPMYIHPOBKE
CcOOCTBEHHBIX OOOCHOBAHHBIX U apTYMEHTHPOBAHHBIX CYXACHUH, JOIyCKas
HE3HAYUTENIbHbIE OUTMOKU Ha JOMOJIHUTEIbHBIE BOIIPOCHI.

«» Pabora BbimosHeHa moaHOcThIO. OOyyarouuiicss BiaJeeT TEOPETHUYECKUM
MaTepHajoM, OTCYTCTBYIOT OIIMOKH NPHU ONUCAHUH TEOPUH, GOPMYIHUPYET
COOCTBEHHBIE, CAMOCTOSITENIbHBIC, OOOCHOBAaHHBIC, AapPryMEHTHPOBAHHBIC
Cy’KACHUA, HAOIMyCKad HCE3HAYUTCIIbHBIC OIIMOKKU Ha JOITOJIHUTCIIbHBIC
BOTIPOCHI.

«5» Pabora BbimosmHeHa mosHOCThIO. OOyyarolmuiicss BIaJe€eT TEOPETHUYECKUM
MaTepuaioM, OTCYTCTBYIOT OMIMOKM MpPU OMUCAHUHU TEOpUH, HOpMyIHUpYyeT
COOCTBEHHBIE, CaMOCTOSITENIbHBIE, OOOCHOBAaHHBIE, AapryMEHTHPOBAaHHbIE
CYXKJEHHUs, TpEeACTaBIseT TMOJHble U  pPa3BepHYThle OTBETHl  Ha
AOMOJIHUTCIIbHBIC BOITPOCHI.

IIpu BeInosiHeHUM PadoOTHI HEOOXOAUMO MPHUIEPKUBATHCH YKA3AHHBIX HUKE MPABWJI:

1. BCP nomxHa OBITH BBHITIOJHEHA OOYYAIOUIMMCS B OTIEJIBbHOM YYEHUUYECKOW TeTpaau
YepHUJIaMHU CUHETO I[BETA.

2. YcnoBusl 3amad  TEPEMHCHIBAIOTCS TOJIHOCTBIO, 0€3 COKpaIleHUs CJOB, IOCIE Yero
MIPUBOJIUTCS UX MOAPOOHOE perieHue. B koHIe pernieHus mpuBOIUTCS OTBET.

3. B paboty no/KHBI ObITh BKIIOUYECHBI BCE 3aJlaui, YKa3aHHBIC B 3aJaHUH, CTPOTO 0 MOPSIAKY
HOMepoB. PaboThI, comepkaliue He Bce 3a7aHus, He 3aUMThIBAIOTCS.



3. TEMATHUYECKW ILIAH BHEAY JIATOPHOM CAMOCTOSTEJIbHOMN PABOThI

Ne | HaumeHoBaHHE TeMBbI Ne 3apanus aas Koan

n/ 3aHsl | CAMOCTOSITEJIbHOM Pa0dOThI 4ecTB

n THS 0
4yacoB

1 | CnoxeHue, BBIUUTaHUE MATPULL 1 CamocrosrenbHas padora Nel 2

2 CioxxeHue, BBIMUTaHUE MATPHI] 2 CamocrositensHas padbora Nel

3 | Beruucnenue onpenenurenei 3 CamocrostensHas padora Ne2 1

4 | Onpenenenue oOpaTHOM MATPUIIBI, 4 CamocrositenbHas padora Ne3 2

paHra MaTpULIbL.
5 | Haxoxnenune oOpaTHO MaTpHIIbL. ) CamocrositenbHas padora Ne3
6 | IIpaBuno Kpamepa. 6 CamocrositenpHast pabota Nod 2

Pemenne cucreM IMHEHHBIX

ypaBHeHul MeronoM Kpamepa
7 | Pemenue cucreM JTMHEHHBIX 7 CamocrostensHas padbora Ned
YpaBHCHUU MAaTPUYHBIM METOJIOM.

8 Merton I'aycca. 8 CamocrositenbHas padora NeS5 2
Pemenue cucreM TMHEHHBIX
ypaBHeHuM MetogoM ['aycca.

9 | PemieHue cucTeM JTUHEHHBIX 9 CamocrositenbHast padota Ne5
yYpaBHEHUU
10 | Pemenue cucteM JTMHEHHBIX 10 CamocrositenbHas padora Ne6 1
yYpaBHEHUU
11 | OTHOMICHUS!. 11 CamocrosrenbHas pabora Ne7 2
12 | OtHomIeHHUS. 12 CamocrositenbHas pabora No7
13 | CpoiicTBa OTHOLICHHIA 13 CamocTtosrenbHas pabora No§ 2
14 | CpoiicTBa OTHOIICHUI 14 CamocrositenbHast padborta Ne®
15 | Bugsl rpados. 15 CamocrosrenbHas pabora Ne9 2
16 | Bugsl rpados. 16 CamocrosrenbHas pabora Ne9
17 | Onepanuu Hax rpadamu 17 CamocrostenbHas padora Nel0 2
18 | Onepanyu Hajx rpadamu 18 CamocrosrenbHas padorta Nel(
19 | Onepanuu Han rpadamu 19 CamocrositenbHas pabota Nel 1 2
20 | Oneparnuu Hax rpadaMu 20 CamocrositenbHas padora Nel 1
21 | Beruucienue npenenon 21 CamocrostenbHas padora Nel2 1
22 | BeluucieHue npeaesnoB ¢ TOMOIIbIO 22 CamocTtosTenbHas pabora Nel3 2
3aMeYaTeNbHBIX PEAEIOB, PACKPHITHE
HEolpeesIeHHOCTEH
23 | Boruucienue npenenos ¢ MOMOIIbIO 23 CamocrosrenbHas pabora Nel3
3aMeYaTeNbHBIX MPE/IEIOB, PACKPBITHE
HEOIpeIesIEHHOCTeH
24 | Tabnwia Mpou3BOIHBIX. 24 CamocrositensHas padbora Nel4 1
25 | IlpousBoansie u nuddepeHInanb 25 CamoctositenpHas padora Nel5 2

BBICIIINX MTOPSIIKOB
IIpaBuna Jlonurais.
26 | UccnenoBanue QyHKIMIA 1 26 CamocrosrenbHas pabora Nel5
MOCTPOCHHE UX I'padUKOB




27 | Tabnuia HHTETPAJIOB 27 CamocrositensHas padbora Nel6

28 | HaxoxxneHune UHTErpajioB 29 CamocrositensHas padora Nel7

29 | [IpunoxeHus onpeaeieHHOTO 30 CamocrositensHas padorta Nel8
UHTETpajia B TEOMETPHH.

30 | [IpuioxkeHus onpeaeIeHHOTO 31 CamocrostensHas padora Nel§
UHTETpajia B TEOMETPHH.

31 | Buasl quddepeHnnanbHbIX 32 IToaroroButs cooOuieHme
YpaBHEHUM.

32 | Pemenue nuddepeHnmanbHbIX 33 CamocrosarenbHas padorta Nel9
ypaBHEHU M

33 | Pemienue nuddepeHnnanbHbIX 34 CamocrositenbHas padora Nel9
ypaBHEHUH

34 | BoimonHeHue pacueTHHIX 33aJaHHM. 35 WunuBuayanbHOE 3aaHKe
PaboTa co cripaBo4HOMN JTUTEPATYpO

35 | Teopema ymHOXEHHS BeposiTHOCTEH. | 36 JlokazaTth TEOpEMy

36 | Ilo 3amaHHOMY YCJIIOBHIO TIOCTPOUTH 37 CamocrositenpHas pabora Ne20
3aKOH pacrpeaeNeHus: JUCKPETHOM
CIIy4ailHON BEJINYMHBI.

37 | Ilo 3amaHHOMY YCJIOBHUIO IIOCTPOUTH 38 CamocrosrenbHas padota Ne20
3aKOH paclpeiesIeHUs] JUCKPETHOMN
CIIy4allHOH BEJIMYUHBI.

38 | CpenHee KBagpaTUYHOE OTKIOHEHHE 39 CamocrositenbHas pabora No21
CIIy4ailHON BEJINYMHBI.

39 | CpenHee KBagpaTUYHOE OTKIOHEHHE 40 CamocrositenbHas padora No21

CIIy4ailHON BEJINYMHBI.




CamocrosiTtesibHasi pabora Nel
Tema: CroxxeHue, BBIMUTAHUE MATPHUII

Heasb : yrnyOieHue U paciiupeHue TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM pa3jena
JMHENHOU areOpsl.

Ne 1.@opmynuposka 3aganus: [loBroputs KoHCTIEKT TeMbl «OCHOBHBIE TIOHSATHS I METOIBI THMHEWHOW aareOpsl.
Martpuiisl.», 00paTHB 0CO00€ BHUMAHKE Ha PEIIEHHBIC TPUMEPBI.
No2.@opmynupoBka 3aganusi: B rerpaau qist BCP Beinonnute 3aganus

4
2.1.Haiitn npou3sBeicHNC AB matpul A=| 1 | B = (3 6 1 O)
-1
2 3 0 1
2.2.Haiitn pou3BeICHUE MaTPUI] BA, ecnu A= B B=|3 4|
9 1 -2
2 0
5 6 0
2.3. Haiitu nuneiinyro komOuHanuio SA+ 4B, eciu 10 = 1
. 121 4 1 1
2.4. Beruuciute C=A°—-5B, rze A=l2 1 ol 4 2 0
1 2 3 1 21

2.5.BoImonHAT apuMEeTHIECKHEe IEUCTBUS C MATPHIIAMHU:

Lo s 1 2 0 8 2 10 3
”(3 _'] +2[ "]; 2)|3 8 5|+2/0 4 -2|:

T

4
0 3 0 -4 7 5 2 -9
2 -1 -3 2 3Y
1 0 -1 0 -2
3)(-3 1 0 1) _3 :
1 3 1 10 -3

2 4 8 -1) (1



CamocrosiTesibHas padora Ne?
Tema: BeruncieHnue onpenenuresnei

Hean : yriayOiaeHue U paciiupeHue TEOPETUIECKUX U MPAKTUUECKUX 3HAHUM paszerna

JMHENHOU areOpsl.

Ne 1.@opmynupoBka 3aganus: [loBroputs KoHCTIEKT TeMbl «OCHOBHBIE TIOHSATHS I METO/IBI TMHEWHOW aareOpsl.
Martpuiisl.», 00paTHB 0CO00€ BHUMAHKE Ha PEIIEHHBIC TPUMEPBI.
No2.®opmynupoBka 3aganusi: B rerpaau qist BCP Brinonnute 3ananus

2.1. BBIYHCIUTD ONPEAETUTEN

2 3 -5
al 1 3 b)
4 —4 8 1 -2 -3 -3
1 3 -5 0
-1 4 1 3
3 2 —-13 -6
-2 4
=14
2.2.EciM onpenenuTens BTOPOro Nopsaka x ,TO £ = ...
3 5 7 8
2.3. BpluuCIUTh ONpEAenuTeNb MATPULIBL A — -1 7 01
0 5 3 2
1 -1 7 4



CamocrosiTesibHas padora Ne3
Tema: Onpenenenre oOpaTHON MaTPUIIBI, paHTa MATPHUIIBL.

Heasb : yrnyOneHue U paciiupeHue TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM pazaena
JMHENHOU areOpsl.

Ne 1.@opmynuposka 3aganus: [loBroputs KoHCTIEKT TeMbl «OCHOBHBIE TIOHSATHS I METOIBI THMHEWHOW aareOpsl.
O6patnas Matpuna. Panr MaTpuisl.», 00paTuB 0oco0oe BHUMaHKE Ha PEIIEHHBIC IPUMEPHI.
No2.®opmynuposka 3aganus: B terpaau st BCP BeimonnuTe 3a1a0us

Bapuanrl

1 3 4
1. Haifitu A: MaTpuIsl A ¥ BEIYUCIUTE ONPEACIATEIE 3 TTOpsaKa: A = (2 1 6)
0 -1 2

-4 1 3 1 3 5
2. Haitru matpuny A%?-2B,ecom :A=(1 -1 5|u B=(0 4 -1
3 0 2 3 -1 2

1 3 4
3. Haiiti MuHOpBI U anreOpanyeckue NOMOMHEHUs Moz, Ma1 Agz, Azx Marpuibl A = <2 1 6)
0 -1 2

3 1 2
4. Pa3noxxuTh ompenenuTeNs Mo 2-oi cTpoke A = <—1 2 5>

0 -4 2

2 1 0 1 2

5. YmHOXUTh MaTpunbl A *B, A=(3 1 1 B=12 1
2 2

6. Haiitn oGpatayro marpuuy A™,ecin A = (g _21)

Bapmuanr 2

1 3 4
Haiitu A: Marpuupl A U BBIYUCIUTH ONPEACIUTEND 3 opsaka: A = (2 1 6>
0 -1 2

-4 1 3 1 3 5
Haittu matpunty A®-2B,eciu :A=( 1 -2 5|u B=(0 4 -1
3 0 2 3 -1 2

1 5 4
3. Haiitu MuHOpHBI 1 anreOpandeckue JOMOTHEeHUs Moz, M31 Az A1 Matpuiel A = (2 -2 6)
0 -1 2

3 1 2
4. Pa3noxuth omnpeaenuTesb Mo 2-oi cTpoke A = <—1 2 5)
0 -4 2

-3 1 0 1 2
5. YmuOxuTh MaTpuiiel A *B, A= 3 -1 1 B=12 1
2 2

6. Halitn oOpaTHyrO MaTpHILy Alecmn A= (;3 _21)

CamocrosiTenbHast padora Ned

Tema: Peuienue cucteM JIMHENHBIX ypaBHEHUN MeToaoM Kpamepa
10



Hean : yroyOneHue u pacmpeHne TEOPETHICCKUX U MPAKTUIECKUX 3HAHUH pa3zerna
JIUHEUHOU aNreOpsl.
MeToanyeckue peKOMeHAAuu

ax+by=s
o @y x iy =5,
Paccmorpum cucremy YPaBHCHUU
ol
ay &y

Breruucnum onpeaenurens , €0 Ha3BIBAIOT TJIABHBIM OIPEICITUTEIIEM CUCTEMBI.
Ecom & =0 , TO CUCTEMa UMeeT OECKOHEYHO MHOI'O PEIICHUH I HECOBMECTHA (HE UMEET PEIICHHI).

Ecimm b I:I, TO CHUCTCMAa HMECT CIAMHCTBCHHOC PCIICHHUC, W [JII HAXOXKACHHA KOpHeﬁ MBI OOJIZKHBI
BBIYUCIIUTD CHIC JABa OIIpCACIINTCIIA:

5 & 5
b, = b M y=
= s
RG] 1 &
Ha npakTuke BbIllIeyKa3aHHBIC ONPEACIUTENN TaK)Ke MOTYT 0003HAYaThCsl JIATUHCKOW OYKBOM Iy
Kopuu ypaBHEHUS HAXOJIUM 110 dbopmynam:
x= ﬂ y= _ﬂ'v
M Fil

Ne 1.@opmynupoka 3afanus: [loproputs KoHCTIEKT TeMbl «OCHOBHBIE TIOHSATHUS M METOIBI TMHEWHOH anreOpbl. MeTo
Kpamepa.», oOpatuB ocoboe BHUMaHHE Ha PEHIEHHBIE TPUMEPHIL.
No2.@opmynupoBka 3aganusi: B rerpaau jist BCP BeinmonauTe 3amanust
3x—3y—5z=0
2.1 Pemnth cuctemy ypaBHeHuit mo ¢popmyne Kpamepa, {5x —2y —3z =10
x+y+z =1

3x—3y—5z=0
2.2 PernThb cucteMy ypaBHeHwui o ¢popmyie Kpamepa, {5x —2y —3z =0
x+y+z =1

CamocrosiTesibHas padora Ned

Tema: Peuienue cucrem JIMHENHBIX ypaBHEHU MeTonoM [aycca.

Hean : yroyOneHue u pacimpeHre TEOPETUICCKUX U MPAKTUYECKUX 3HAHUH paszera
JUHEHHOU anreOphl.
MeTtoauveckue peKOMEHIANU

11



AJITOPUTM IUISl pellleHUs CUCTEeMbI JIMHEHHbIX ypaBHeHni meToaom ["aycca

BHpa)KaeM MEPBOC HCU3BCCTHOC U3 NICPBOI'0 YPABHCHHUA U MMOACTABIIAACM CT'O B OCTAJIBHBIC YPABHCHUS.

=

[TonydaeM HOBYIO cUCTEMY, B KOTOPOM YMCIIO YPaBHEHHUM U HEU3BECTHBIX Ha 1 MEHbIIIE.

2. C HOBOI CHCTEMOU TOCTYIMaeM TaKUM e 00pa3oM M TaK MPOJOJDKAEM JI0 TeX TOp, MTOKA HEe OCTAHETCS
OJIHO JIUHEITHOE ypaBHEHHUE, KOTOPOE JIETKO PEIIaeTCsl.

3. Kornma nony4yeHo 3HaueHHE TOCIETHETO HEU3BECTHOTO Xn, MOJCTABISAEM €ro B ypaBHEHHE, KOTOpOE
MO3BOJISIET HAUTH Xn - 1 TIO Xn.

4. Ilo HaWJEHHBIM Xp-1 U Xn HAXOAUM Xp-2 M TakuM OOpa3oM HAaxoOJUM IIOCJIEAOBATEIbHO BCE

HEU3BECTHBIE.

JI1st cucTeM HEJIMHEWHBIX YPaBHEHHUM 9TOT METOJI HE BCEIIa IPUMEHHUM YXKE B CUILY TOTO, YTO U3 YPABHEHUN
CHCTEMBbI COBCEM HE 0053aTeJIbHO MOKHO OYZET BbIpa3UTh OJHY HEU3BECTHYIO Ye€pE3 OCTAJIbHBIEC.

Ne 1.@opmynupoBka 3aaanus: [IoBTOPUTH KOHCTIEKT TeMbl «PellleHue CHCcTeM JIMHEHHBIX YPaBHEHUI METOI0M
l"aycca.», oOpatiB 0cob0e BHUMaHKE Ha PEIIEHHBIC PUMEPHI.

No2.®opmynuposka 3agaaus: B rerpamu mist BCP BeimonanTe 331a0us

BAPHUAHT 1

Pemuth cuctemsr:
10x+y+4z=1 oX—3y+2z2=19
a)yX—2y—7z=-3,b)s4x+5y—-3z=31
2X+Yy+52=0 X+T7y—4z=231
BAPUAHT 2
PemmmTh cucteMsr:
2X—Yy+22=-3 4x+y—-2z=10
a)y X+2y—-z=4 ,b)x—-x+3y+5z2=-1
X+y—-3z=3 X-y+5z=1

CamocrosiTtesibHasi padora Ne6
Tema: PemieHue cuctem JTMHEWHBIX YPaBHEHUMN

Heas : yrinyOaeHue U pacliipeHrue TEOPETUYSCKUX U MPAKTUYECKUX 3HaHUM pasjena
JMHENHOU anreOpsl.
MeTtoanyeckue yKazaHus

Mampuunwiit cnoco6

CucreMy MOXKHO PEUIUTh U MAaTPUUHBIM CIIOCOOOM.

12



PaccmoTpum cuctemy Bua
Ay X a5 X, +a3X; = b,
X, + 8y X, + 85Xy =D,
Ay Xy + 83X, +8gXy = b3

4)
CocTaBUM MaTpHIly CUCTEMbI U3 KOA((HUIIUCHTOB ITPH HEU3BECTHBIX:
a, 3, a;
A= Ay 8y, Ay
Ay Qp Ag

W3 nensBecTHBIX X;, X,, X; U CBOOOJHBIX YIEHOB COCTABUM MAaTPHIIBI — CTOJIOLIBI

X b,
X=X B=|h,
X3 b
Torna cucrema (4) B MaTpuuHOM popmMe IPUMET BU]L
A-X =B. (5)

YroOs! HaiiTh MaTpuy X , ymMHOxHM (7) Ha A cresa.
A AX=A'"B=>X=A'.B

Ilpumep
1 2 3
A=l0 -1 2]
1 2 1
Haiitu oOpatHyro MaTpuily Al
PELIIEHME.
CocTaBiisieM U BBIUUCIISIEM ONPEAEIUTED
1 2 3
A=l0 -1 2/|=-1+0+4+3-4-0=2.
1 2 1

Onpenenurens BEIYUCIIEH IO IPaBUILY TPEYTOJIBHUKA.
Tpancnonupyem Matpuny. [loaygaem

1 0 1
Al=|2 -1 2|
3 2 1

BrrunciaseM anre6panqecxne JOITIOJIHCHU A

A An Agr Ay Ay Ag Ay Ay A

1 0 1 VI o O
2 -1 2; = 1~ 7
3 2 1 A, =(-1)"-(-5)=-5.

BeruncisieM A, . BeruepkrBaeM IepByr0 CTPOKy U BTopoi crosber. CocTaBiisieM ONpe/IenTelb BTOPOro

ImopsAgKa U3 OCTaBIINXCA DJIEMCHTOB.

13



1 0 1

2 -1 2 Mm:‘
3 2 1
Brruncisiem A12 = (— 1)“2 . (— 4) =4,
AHAaJOTUYHO BBIYUCIISIEM BCE OCTANLHBIC alreOpandecKue JOMOTHEHUS:

As=T1; Ay =27 Ap=-2; Ay=-2; Ayj=1 Ay, =0; Ay=-1

CocTaBuM 00paTHYIO MATPUILY

. Al A, A . -5 4 7
AilZK A21 Azz A23 :E 2 -2 -2
A31 A32 A%a 1 0 -1

- 7
% 2 h
| -1 -1
oo h

Cnenaem npoBepKy

-5 4 7 1 2 3 2 00 1 0O
E:Al-A:% 2 -2 -2|-/0 -1 2 :% 0 2 0|={0 10
1 0O -1/\1 2 1 0 0 2 0 01

2 2
‘:2—6:—4

31

A

3aganus 1J151 CAMOCTOATEIBLHON padoThI
3aganue 1. Pemuts cucreMmy ypaBHeHuit no ¢popmynam Kpamepa:
3x—-4y =18 OX—-2y=17
a)

ox+5y=19 ® 3x+4y =25

3anganme 2. Pemmts cucremy ypaBHeHMi 1o popmyrnam Kpamepa:

4 2 3

x+2y_x—2y_7—2y_1_
3Xx—-2y=8

3aganue 3. Pemuts cucreMy ypaBHeHUit o ¢popmynam Kpamepa:

a) 0)
3x—2y =1 {2X_3V=2
6Xx—4y =2 4x—6y =3

3aganue 4. Pemuth cucreMy ypaBHeHHi 1o ¢popmyinam Kpamepa, metogom ['aycca MaTpUYHBIM METOJIOM:.

7%, —3X, + 5%, =32 5x; —3X, +4x, =6
a) § 5X, +2X, + X, =11 0) < 2X,—X,—X;=0
2X, — X, +3%X, =14 X, —2X, +X; =0

14



3aganue 5. Pemnts cucreMy ypaBHeHMi MeTonoM Kpamepa:

X +2X, +3X; =5 X, =X, +3%; =9
2) 2X + X, + X, =1 2 — 2%, +3X, —4X; =—16
X, +3X, +4%, =1 X, +6X%, =13

CamocrosiTesibHas padora Ne/
Tema: MuoxectBa. OTHOIIEHUS MHOXKECTB

Heap : yriry0GiaeHre U pacuiupeHrue TEOPETUISCKUX U MPAKTHYSCKUX 3HAHUM.
3amanue: BrImoiHuTe TECT

1. ITpounTaiite cienyrouye 3anucu, yKaKUTE CPEId HUX BEPHBIC:
a) 270 € N; 0)-70= N; B) -7 € Q; r) -1 € Z
n) 1€ N; e)-1ER; x) 02 N; 3) 18€ Z;

2. Jlanbl MHOKECTBA: M- MHOXECTBO HAaTypaIbHbIX uncell, 0osbiux 4 1 MmeHbiux 20; P-
MHOKECTBO HATYpaJbHbIX YUCEJI, OKAaHUMBAOIIMNXCS IUpPoit 7. YKax)uTe, KaKOMY U3 3TUX
MHOKECTB MpHHaIeKaT yncia 12, 17, 0, 3, 7. 3anummmTe 3To ¢ MOMOIIbI0 cuMBoJia " € ",

3.Ilepeuncnure 371€MEHTHI CAEAYIOMINX MHOXKECTB!
A - MHOXECTBO HATYpaJbHBIX YHCEN, MEHbIINX 20;
B - MHOXECTBO HaTypaJIbHbIX uncen, Oonbimux 30;
C - MHOKECTBO YHCEJ, MOAYJIb KOTOPBIX PaBeH 3J;
K - MHOKECTBO paznuyHbix 1udp uncia 244003.

4. IlpouunTaiite cienyromue 3anucu. Kakum crnocodom 3aanbl MHOKECTBA? 3aaiiTe, €y 3TO
BO3MO>KHO, JTaHHBIE MHOYKE€CTBA MEPEUYUCICHUEM UX DJIIEMEHTOB:

15



a) Xp= { x/x€ N, x<8} ;

0) Xo={ x/x € Z, 0<x<6} ;

B) Xs= {X/XxEN,x <0},

r) X7= {x/x € Z, x?+5x+7=0};

1) Xg= {x/xE N, (x-1)/(x-2)<1}.

5.3apaiiTe crieayronre MHOXKECTBA C MTOMOIIBIO XapaKTepUCTUYECKOIO CBOMCTRA:
a) A=1{1,2,3,4};6)B={-1,0,1,2,3,4} ; B) &,

r)D={a,e,e,u, #,o0,y,03, 10, 1}.

6. Kakue u3 creayronmx MHOKECTB SIBJISIOTCS MycThIMU? Kakye U3 HUX 4KCIIOBBIC
MHOKecTBa?

A - MHO)ecTBO ropoioB Poccuu ¢ Hacenenue 0ozee 15 muH.;
B - MHOkECTBO apajuIeI0rpaMMOB C HEPABHBIMU IPOTHUBOIIOJI0KHBIMU CTOPOHAMHY;
C - MHOKECTBO JIBy3HAUHBIX YHCEI, MEHBIIUX 6;
D - MHOXXECTBO HAaTypaJIbHbIX YHCEN, MEHBIIUX 1 ;
E= {x/x € N, 6 <x<7};
K= {x/x € Z, x>4=0} ;
L = {x/x €R, x2+25=0}.
7. Ha30BUTE 3JIEMEHTHI CIEIYIOIIMNX MHOXKECTB:
Ar={a,b,c}; Ax={a}; As={{a}}; A=0; As={{a,b}{c}}; As={T};
8.M300pa3uTe Ha KOOPAMHATHOM MPSIMOU CIIEAYIOIINE MHOXKECTBA!
a) Ai={x/x& N, x<3}.
6) As={ x/x € Z, -2<=x<2}.
B) As={x/x € R, x>3,2}.
r) As={x/x ER,x =-7T}.
1) As={x/x€ R, -2,7 =x<0}.

e) As={x/x € R, -55 x< -2}.

16



9.3anummuTe B BUE YACIOBBIX TPOMEKYTKOB MHOKECTBA, H300paKEHHBIE HA KOOPIUHATHON
npsimoi (puc. 10):

v _o—0—0—0—

0 1 2 3 4 X
6) o ® >
-5 4 X
B) 9 >
6 X
r) O O >
-8 -2 X
) ® 4
-6 X
e) O o >
-4 8 X
x) O >
-100 X
3) ® O >
-6 25 X

10. YcranoBuTe BUJI OTHOIIEHUIN MEXy MHOKecTBaMHu A u B, ecnu:

a) A - MHOXXECTBO PaBHOCTOPOHHUX TPEYTOJIbHUKOB, B - MHOKECTBO PaBHOYTOJIbHBIX
TPEYTOJIbHUKOB,;

6) A={x/x€ N, x<5}, B={x/x €N, x <5}

B) A =[2,3], B=[3,4];

r) A =(2,5), B=[2,5];

1) A=(2, + ), B=[2, +oo];

e) A={x/x €N, x:2}, B=Z,

K) A= { x/x € R, x2-3x+2=0}, B= {x/x € R,(x-2)?>=0}.

17



11.YcranoBuTe BUA OTHOUICHHSI U TOCTPOTE AuarpaMmy Diiiepa-Benna ans muoxects: Q -
palnMoHaIbHBIX yucell, Z - HenbIX uucel, R - nefictButenbHbIX yncel, N - HaTypallbHBIX YHCel,
E - HaTypaJIbHBIX YETHBIX YMCEelN, F - HaTypaJbHbIX YUCEIN, AeNsIuxcs Ha 12.

12. ITpuBeauTe npumepsl MHOKECTB A 1 B, ecnu Ha nuarpammax Ounepa-BenHa nx MOXHO
M300pa3uTh TaK, KaK OKa3aHo Ha puc. 11.

13. Ilycth A- MHOXECTBO 3HaueHUM BbIpakeHus(3,5 - 9a), nmpu a=-1; 0,35.
3anuinTe BCe MOAMHOKECTBA MHOXKECTBA A.
14.YkaxuTe BepHbIC YTBEPKIACHUSA:

a) {1,2}C {{1,2,3},{1,3},1,2};
0) {1,2}Z{{1,2,3},{1,2},1,2};
B) {1,3}{{1,2,3},{1,3}.1,2};
r) {1,3}{{1,2,3}, {1,3},1,2};
n) 5C{1,2,3,4,5};
e){5}{4,5,6};

x) @C{4,5,6};

3) @C{4,5,6}.

18



15.Vkaxxure paBHbIE MHOKECTBA: A- MHOXXECTBO POMOOB C MPSIMBIMU yTriiamMu, B- MHOXeCTBO
KBaJIpaToB; C- MHOKECTBO MPSMOYI'OJbHUKOB C KOHTPY?PHTHBIMU CTOPOHaMU; D- MHOXeECTBO
YETHIPEXYTOJbHUKOB C MPSAMBIMU yriaMu; E- MHOKECTBO PSIMOYTOJIbHUKOB.

16. Halinute nepeceyeHue u o0beAMHEHNE MHOKECTB A U B, ecru:

a) A= {a,b,c,k,n}, B={n, e,b,c,p};

0) A={a,b,c.k,n}, B={ a,c.k,b,n};

B) A={a,b,c.k,n}, B={a, c,k};

r) A={a,b,c.k,n}, B={p,e,m};

1) A- MHOKECTBO HATypaJIbHBIX UKCell, B- MHOXKECTBO LIETIBIX YKCel, ACNAIIUXCS Ha 3;
€) A- MHOKECTBO J€iCTBUTEIBHBIX KOPHEH ypaBHeH s X2 - 4x+3=0,

B - MHOECTBO JIEHCTBUTENLHBIX KOPHEH ypaBHEeHHUS X>-3x+2=0;

17.Mcionb3ysi KOOPAMHATHYIO MIPSMYIO, HANTH TIepecedeHre U 00beAMHEHNEe MHOXKECTB A U B,
eCIu:

a)A={x/xE Z,x = -2}, B={x/x € Z, x< 8};

6)A={x/x € R,x = 2},B={x/x € R x= 8};

B) A={x/x € R, 0<x<3,5}, B={x/x € R, -3<x<1};

r) A={x/x € R, x<-1}, B={x/x&€ R,x>-1,2};

NA={x/x € R, -2,5<x £ 1), B={x/x € R, 2= x<5,3}.

18. Ykaxkute XapakTepuCTUYECKOE CBOMCTBO 3JeMeHTOB MHOkecTB P M1 Q, P U Q,ecu:
a) P- MHO€eCTBO MPSAMOYTOJIFHUKOB, Q- MHOXKECTBO pOMOOB;
0) P- MHOXeCTBO unce, KpaTHbIX 5, Q- MHOXECTBO YUCEIN, KPATHBIX 3;
B) P- MHOXeCTBO yuamuxcs 3 kinacca, Q-MHOXKECTBO MaJIbUUKOB IIKOJIbI;

r) P- MHOXECTBO paBHOOEAPEHHBIX TPEYTrOJIbHUKOB, Q- MHOXECTBO PAaBHOCTOPOHHHX
TPEYTOJIbHUKOB.

19. IlycTh A- MHOKECTBO CTYJICHTOB YBJICKAIOIIMXCS IICUXOJIOTUEN, B- MHOKECTBO CTYIEHTOB
yBiIeKatoumxcsa MatemaTukoit. CopmyaupyiiTe ycioBus Mpu KOTOPHIX:

a) AMNB=,
0) AUB=B;
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B)AMNB #&;
r)AUB#B.
20. Haiinute nomoiaHeHne MHOKecTBa B 10 MHOKecTBa A, eCliu:
a) A={11,12,13,14}, B={7,12};
6) A= {x/x €N, x =10}, B={x/x € N, x<5};

B) A- MHO>KECTBO CTYJ€HTOB Y4eOHOM I'pynibl; B- MHOKECTBO CTyI€HTOB 3TOM K€ IPyIIIbI,
CAABLIMX CECCUIO HA OTJIMYHO.

21.Jlanbl MHOKeCTBA: A={x/xE R, -3,5= x<8}, B= {x/x € R,-2<x =3}, C={x/x E R,-1< x =
2}. YkaxuTe XapakTepUCTUIECKOE CBOMCTBO AJIEMEHTOB CIIEAYIOIIMX MHOXKECTB!

a) A\B; 0)(A\C)M B; 8) B\C; ) (B\C)UA; 1) CN(B\A); ) (BMC )\ A.

29. JIokaxxuTte paBEHCTBA. HCIIOJIb3YS ONPEACIECHUE ONEPAMIA HaJl MHOXKECTBAMU U TTOHATHE
paBEHCTBAa MHOKECTB:

a) A\(BN C) = ( A\ B) U(A\C);
6) A\( B U C) = (A\B) N (A\C).

35. N3obpa3ute Ha KOOPAMHATHOM IIJIOCKOCTH AJIEMEHTHI JICKapTOBa MPOU3BEACHUS MHOKECTB A
u B, ecnu:

a) A={x/x EN,x <5}, B={y[yEN,y =2}
0) A={x/x ER, 1= x= 2},B={ylye R,0=y=1}.
B) A= {x/x € R, -1<x<}, B=={yly € R, 0< y<2}.

36. U3 40 yvammxcs knacca 32 3aHUMArOTCS B MATEMaTHYECKOM KPYXKKE, 21- B KpyKKe
"Vmenbie pyku", a 15- B 060ux kpyx)kax. CKOJbKO ydaliuxcs Kjlacca He 3aHUMAalOTCS HU B TOM.
HU B JIPyTOM KpYKKe?

41. B knacce 30 yenoBek, mocenarimux (HaKyIbTaTUBHBIC 3aHATUS MO0 (PU3NKE U MaTeMaTHUKeE.
N3BecTHO, yTO yriy0OiaeHHo u3ydaroT oba npeamera 10 yenosek, a MmaTeMaTuKy- 25. CKOJIBKO
YeJIoBEeK MocenaeT paKyabTaTUBHBIE 3aHATHS TOJIBKO MO (pr3HKe?

20



CamocrosiTesibHasi padoTa Ne8
Tema: CsolicTBa oTHOWIEHUM . Kpyru Ditnepa.

Hean : yrinyOiaeHre U pacuiupeHrue TEOPETUYECKUX U MPAKTUYECKUX 3HAHUM.

Jleonapn Diinep — Benuuaiiiuii u3 MaTeMaTHKoB,Hanucan oosee 850 HayuHbIX paboT. B onHOI U3 HUX U
MOSIBUJIMCH 3TH KPYTH.

VY4€Hblil nHcal, YTO «OHU OYEHb MOJIXOAT JIJIsl TOTO, UTOOBI OOJIETYNTh HAIIM Pa3MBILUICHUS.

Kpyau Diinepa — 310 reomMeTpruecKas cxema, KOTopas IOMOTaeT HaXOAUTh H/UITH JieNaTh 0oJiee HarJIsqHBIMU
JIOTUYECKHE CBSI3U MEX]y SBJICHUSMHU U MOHATUSAMHU. A TaK)Ke IOMOTaeT U300pa3uTh OTHOLICHUS MEXKIY
KaKMM-JIM0O MHOXECTBOM U €r0 YacThIO.

3aoaua 1
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N3 90 TypucToB, OTOPABIAIONIMXCSA B MYTEIIECTBUE, HEMEIKUM SI3bIKOM BJIaJIetOT 30 4eI0BEK, aHTJIMIHCKUM —
28 uen, ppaHiy3ckuM — 42 den. AHTIIMICKAM U HEMEIKHM OJTHOBPEMEHHO BIIAJICIOT 8 YEIIOBEK, aHTJIUHCKUM 1
dbpanimy3ckum -10 gen, HeMenKkuM u PpaHITy3CKUM — 5 des, BceMU Tpemst si3bikaMu — 3 yenl. CKOJIbKO TYpHUCTOB
HE BJIAJICIOT HU OJTHUM SI3bIKOM?

Pewenue:

[TokaxkeM ycnoBHe 3a7auu rpapuUecKl — C MOMOIIBIO TPEX KPYroB

HeMelKHii dpannysckuii

A
/55
ad

aHrIHiCKHH Oteer: 10 yenoBek

3aoaua 2

MHorue pebsita Hamero kiacca Jr0saT yroos, 6ackeT001 i BOIeH00I. A HEKOTOPEIE - JaKe JBa WJIA TPH U3
3TUX BUOB criopTa. M3BecTHO, UTO 6 4eI0BEK M3 Kjlacca UrparoT TOJIBKO B BOJIECHO0I, 2 — TOIBKO B hyTOOM, 5 —
TOJIBKO B OackeT00:1. Tosbko B BoNei001 1 pyTOOI yMEIOT UTpaTh 3 "enoBeka, B pyrdon u 6acker6on — 4, B
BoJieiibou u OackeTOon — 2. OMH YenoBeK U3 Kilacca yMEeT UrpaTh BO BCE UTPHI, 7 HE YMEIOT UTPaTh HU B
onHy urpy. Tpebyercs HaiTu:

CKOJIBKO BCETO YEI0BEK B Kitacce?
CKOJIBKO 4€JI0BEK yMEIOT Urpartb B ¢pyroon?
CKOJIBbKO 4€JI0BEK YMEIOT UrpaTh B BOJIEHO0?

3ajanue: pemuTe 3a/1a4u ¢ TOMOIIBIO KPYroB Djepa

1. B xnacce 35 yueHukoB. Bce oHU SBISIOTCS UUTATENSIMH IIKOJILHON U pailoHHON 6ubnmuotek. 3 Hux 25
OepyT KHUTHU B MIKOJIbHOU Onbnmoreke, 20 — B pailoHHON. CKOJIBKO U3 HUX:

a) He SBJSAIOTCS YUTATEISIMH IIKOJIBHON OUOTHOTEKH;

0) He SABJISIFOTCS YNTATENIIMU paliOHHOM OMOINOTEKH;

B) SIBJIIFOTCS] UNTATEISIMH TOJIBKO LIKOJIBHON OMOJIMOTEKH;

I') SBJISIOTCA YUTATEISIMU TOJIBKO palOHHON OUONINOTEKH;
1) SIBJISIOTCS YUTATENAMU 00enx OMOIMoTeK?

NobaTToNbKO BoAeHGon

NioBaTTonbro byToN

2.Kax11plil yY€HUK B KJIacCe U3y4aeT aHIJIMMCKUI 1IN
HEMEILKHH S3BIK, MIIH 00a DTUX SI3bIKa. AHTITHUCKUH SI3BIK
M3y4aroT 25 4eloBeK, HEMEUKUN — 27 4elnoBek, a TOT U
npyroii — 18 yenoBek. CKOJIBKO BCETO YYCHUKOB B
Kiacce?

NioBaTTonsKo Gacket60n
NioBat sonenbon uytéon

Nwobat backeTbon v pyTOON

NioGaT soneibon n Gacketbon

NwoBat ace Tpv Bnaa cnopTa

He nw06aT 8oneibon, Gacketdon mdyTéon

3.Ha nucre 6ymaru HauepTHIIM KpYT IUIOIIAbio 78 cM2 U
KBaJIpaT momaasio 55 cM2. [Tnomans nepeceyenus kpyra u kBaapara pasHa 30 cm2. He 3ansiTas kpyrom u
KBaJpaToM 4acTh JIUCTAa UMeeT momaab 150 cMm2. Haitaure miomanp nucra.

4. B rpynne typucrtoB 25 yenosek. Cpenu Hux 20 yenosek moiosxe 30 siet u 15 uenosek crapiue 20 ner.
Mosket 1 Tak ObITh? Eciii MOXXET, TO B KakoM citydae?
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5. B nerckom cany 52 pebenka. Kaxapiii n3 HUX JIIOOUT MUPOKHOE UK MOPOKEHOE, UJIH TO U JAPYToe.
[TonoBuHa neTeit MOOUT MHPOKHOE, a 20 YeIOBEK - MUPOKHOE U MOpoxkeHoe. CKOIBbKO AeTel JIIOOUT
MOpOXXEHOE?

6. B kacce 36 yenmoBek. YUEHHUKH 3TOTO Kjlacca IMOCenialoT MaTeMaTHIYeCKui, GU3MIEeCKUN U XUMHYCCKHUI
KPYXKH, IPHYEM MaTeMaTUYECKHd KPYKOK rocemaroT 18 uenosek, pusnueckuit — 14, xumuuecknit — 10.
Kpowme Toro, n3BectHo, 4To 2 yeaoBeKa MOCEIIal0T BCE TPU KPYXKKa, 8 YEITOBEK —. M MATEMaTUYECKU, U
bu3nuecKuit, 5 — U MaTeMaTUYCCKUN, U XUMUYECKHA, 3 — U (PU3HUECKUN, 1 XUMUIECKHUI KPYKKH. CKOJIBKO
YYEHHKOB KJIacca HE MOCENIAl0T HUKAKUE KPYKKHU?

7. Ilocne KaHUKYJ KJIACCHBINA PYKOBOAUTENb CIPOCHI, KTO U3 peOAT XOAWI B TeaTp, KUHO WM LUPK.
Oxka3zanoch, 4To U3 36 yUEHUKOB ABOE HE ObUIM HU B KHHO, HU B T€aTpe, HU B LUpKe. B kuHo noodsiBamu 25

yesoBeK; B Tearpe — 11; B mupke — 17; 1 B kKMHO, U B TeaTpe — 6; U B KUHO, U B IMpke — 10; U B TeaTpe, U B
upke — 4. CKOJIBKO YeIOBEK MOOBIBATIN B T€ATPE, KHHO U IIUPKE OJTHOBPEMEHHO?

CamocrositenbHas padora Ne9
Tema: Buasi rpados

Heas : yriryOaeHre U pacuiupeHrue TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM
MeTtoauyeckue peKOMEHIANU

Bua rpada ‘ na rpada
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I'pad cBs3HBIN, ecy Kaxable BE €ro
BEpUINHBI CBSI3HBIE.

I'pad momHBIH, eciu KaKIbIe IBE €T0
BEPIUINHBI COEIUHEHBI OJJHUM U TOJILKO OJHUM
pedbpom

I'pad mtockuii (TUTaHAPHBIN ),eCITH €70 MOYKHO
1300pa3uTh Ha IJIOCKOCTH TAK, YTO BCE
nepecedeHus ero pedep ABJISIOTCS BEPITUHAMEI

rpada

G1(X,V) - noaHbIi, CBSI3HBIN U IIaHAPHBIH

G2(X,V) - I0CKoe n3zobpakenue rpaga
G1(X,V)

I'pad G Ha3bIBaeTCS AEPEBOM, €CIIH OH
SIBIISICTCS CBSI3HBIM U HE UMEET ITUKJIOB.

I'pad G, Bce KOMITIOHEHTHI CBA3HOCTH
KOTOPOTO SIBJISIIOTCS JIEPEBBSIMHU, Ha3bIBACTCS
JIECOM

Ecnu snemenTsl MHOkECTBA X
YIOPSI0UCHHBIE TIaphl, TO Ipad) Ha3BIBACTCS
OpPHEHTHPOBAHHBIM, HiH oprpadom. Ecim x =
(v1,v2) - nyra oprpada, To BepimHa v1 -
HayaJio, a BEpIIMHA V2 - KOHEI[ IyrH X. Jlyra X
= (v1,vl) - metsis. CTeneHpb BXO/1a BEPIINHBI
oprpada - YUCII0 BXOIAIINX B BEPIIMHY pedep,
CTEICHb BBIXO/Ia - YHUCIIO BBIXOSIIUX M3

BepIMHBI pedep. cTOUHUKOM Ha3bIBaeTCst BepuimnHa v2 -UCTOYHHUK, BEpIIMHA V4 - CTOK.
BEpUIMHA, CTENIEHb BX0/1a KOTOPOW paBHA
HYJIFO, & CTETIEHb BBIXOJIA IMOJIOKUTEIBHA. Hyts: v2—v3—v4

CrokoM Ha3bIBaeTCs BEPILUNHA, CTENIEHb BXOJa
KOTOPOM ITOJIOKUTENbHA, & CTEIIEHb BBIXO/1A
paBHa Hymt0. [1yTh B oprpade -
IIOCJIEI0BATEIbHOCTh OPUEHTHPOBAHHBIX
pebep. Lluki - 3aMKHYTBIN TyTh

Bapuanm 1

1. B rabmauiie npuBeicHa CTOUMOCTh MEPEBO30K MEXKTYy COCCAHUMH IKEIIE3HOJOPOKHBIMU CTAHIMSIMHU. Y KaXKHUTE CXEMY,
COOTBETCTBYIOIIYIO TaOJIHIIE:

A|B|C|D|E
A 2 | 4
B |2 2
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2. Ha cxeme HapHCOBaHBI JJOPOTH MEXIY YeThIPbMs HaceneHHbIMU nyHkTamu A, B, C, D u yka3aHbl NPOTSHDKEHHOCTH
JAHHBIX JOPOT.

A 11 B
8 1] H
C 4 D

Omnpenenure nBa Hanbojee yNaJIEHHBIX APYT OT APYyra MyHKTa (IIPH YCIIOBHUH, YTO MEPEABUTaThCS MOXKHO TOJIBKO IO
yKa3aHHBIM Ha cxeMe JjoporaMm). B oTBeTe ykakurte kpaTyaiiiee pacCTOSHUE MEXAY 3TUMHU ITyHKTaMHU.

1) 4 2) 11; 3) 12; 4) 16.

3. B TexcroBoMm pemaktope Microsoft Office Word HapucoBaTh cxemy 1o 3ajaHHOM Ta0IHIIE:

A|B|C|D]|E
A 4 12
B |4 3
Cc| 2
D 3 1
E |1 1

4*. Ha cxeme HapHCOBaHBI JOPOTH MEXIY YeThIpbMs HaceleHHbIMH yHKTaMu A, B, C, D u yka3aHsl NpoTsSKEHHOCTH
JAHHBIX JOPOT.

A

W3BecTHO, 4TO KpaTdaiilliee pacCcTOSHHE MeXIy HanOoliee yAalleHHBIMH JIPYT OT ApYyra IMyHKTaMH COCTaBISET 7.
Onpez[eJmTe MaKCHUMAJIbHOC 3HAYUCHUEC X, [IPU KOTOPOM 3TO BO3MOKHO.
1) 5; 2) 4; 3) 6; 4)7.

Bapuanm 2

1. B Tabnuiie npuBeaeHa CTOUMOCTD IIEPEBO30K MEXK/Y COCEIHUMH JKEIC3HOJOPOKHBIMU CTAHLIUAMHU. Y KQKUTE CXEMY,
COOTBETCTBYIOIIYIO TaOJIHUIIE:

A|B|C|D]|E
A 4 | 2 1
B | 4 2
cl|2 |2
D 3
E |1 3
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2. Ha cxeme HapHCOBaHBI JJOPOTU MEXTY YEThIPhbMs HaceneHHbIMU TyHKkTamu A, B, C, D u yka3aHbl NPOTSHDKEHHOCTH
JAHHBIX JOPOT.

A 6 B
8 7 5
c 2 D

Omnpenenute nBa Hanbojee yIAIEHHBIX APYT OT ApYyra MyHKTa (TIPH YCIIOBHH, YTO MEPEABUTaThCS MOYKHO TOJNBKO TIO
yKa3aHHBIM Ha cXeMe JioporaM). B oTBeTe ykakute KpaTdaiiliiee pacCTOSHAE MEXIY STUMU ITyHKTaMHU.
1) 2 2) 5; 3) 7, 4) 14.

3. B texcroBom penaktope Microsoft Office Word napucoBats cxemy 1o 3aJaHHOH TabnuIe:

A|B|C|D]|E
A 2 3
B | 2 5
C 1|4
D | 3 1
E 5 1 4

4*. Ha cxeme HapHCOBaHBI JOPOTH MEXIY YETHIpbMS HaceleHHbIMU yHKTamu A, B, C, D u ykazaHbl NpOTSHKEHHOCTH
J@HHBIX JOPOT.

A X B
8 a =)
c 4 D

M3BecTHO, 4TO KpaTdaiilliee pacCTOSIHHE MEXIy HanOoJee ymajJeHHBIMH JAPYr OT JApyra MyHKTamu coctaBisier 10.
Ompenennute MaKCUMAaJILHOE 3HAUCHHE X, TP KOTOPOM 3TO BO3MOIKHO.
1) 6; 2) 7T, 3) 4; 4) 5.
Jlomaninee 3aganue

1. Ha cxeme HapHCOBaHBI JOPOTH MEXIY YETHIPbMS HaceleHHbIMH MyHKTaMu A, B, C, D u ykazaHbl IpOTSHKEHHOCTH
JAHHBIX JOPOT.

D 6 A
. 8 o
c 11 B

Onpenenure aBa HanOoJee yAaICHHBIX JAPYT OT Apyra MyHKTa (P YCIOBUH, YTO MEPEABUTaThCS MOXHO TOJBKO IO
YKa3aHHbBIM Ha CXEMC ;[oporaM). B otBete YKa)KUTEC KpaTqai/'Imee pacCTOAHUEC MEKAY OTUMU ITYHKTAMU.
1) 11; 2) 15; 3) 18; 4) 20.
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2. Ha cxeme HapHcOBaHBI JOPOTH MEXIy YeTHIpbMS HaceleHHbIMH yHKTamu A, B, C, D u yka3aHbl POTSKEHHOCTH
JAHHBIX JOPOT.

c =10 D

N3BecTHO, 9TO KpaTdaiilliee pacCTOSHUE MEXIy HanOojee yOalleHHBIMU JPYT OT Apyra MyHKTaMH COCTaBiseT 15.
Onpenennte MakCUMaIbHOE 3HAYEHUE X, P KOTOPOM 3TO BO3MOYKHO.
1) 15; 2) 6; 3)5; 4) 4.
3. Mexny HacenennbiMu iyHKTamu A, B, C, D, E moctpoeHs! 1oporu, NpoTs»KEHHOCTh KOTOPBIX IPUBE/IcHA B Ta0IHIIE.

A|B|C|D]|E
A 2 | 4 6
B |2 1
cl4]1 5|1
D 5 3
E| 6 1] 3

Omnpenenure KpaTyalmui myTh MEXIy TyHKTaMu A W D (IpH yCIOBHH, YTO MEPEABHIATHCS MOXKHO TONBKO IO
MMOCTPOCHHBIM JIOPOTaM).
1) 7; 2)8; 3) 6; 4)9.

CamocrositenbHas padora Nel0-11
Tema: Onepauuu Hax rpapamu

Hean : yrinyOneHue 1 pacuimpeHne TEOPETUISCKUX U MPAKTHUECKUX 3HAHUHN

3ananue 1./[an rpad:

Omnpenenute BUI rpada, cTeneHb BEpUIMH rpada, mocTpoiTe MaTPUIly CMEKHOCTH, KpaTYalIIMi MyTh U3

X 4 BEPIIUHEI X1 10 X6
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< X:
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AJNropuT™ JaeiicTBUi

Henycroe wmuoxkectBo V = {Vi, Vo,...,va} ¥ Habop X ymoOpsAAOYEHHBIX MmMap OOBEKTOB (Vi, Vi+1)

rae ViV, Vi+1V, Ha3bIBaeTCsl OpUCHTUPOBAHHBIM rpadom u obo3nauaercs D(V, X).

[Tapsl X = (v, W) Ha3bIBaIOTCA AYraMu M U300pakatoTcs Ha JarpaMMme ciaelyromuM 00pa3oMm:

V— Ha4aJo Iyru X, W — KOHEI[ JYTH X.

['oBopsT: Myra UCXOAWT U3 V U 3aXOIUT B W .

ITycte x — nyra. Ecnu v KOHE Wi HaYaJio IyTH, TO V ¥ X WHIIHICHTHBIL.
Bepmmnbl v 1 w cMexHBI, e (v, W) X.

st opueHTHpOBaHHOTO rpada aHATOTUYHO ONPENENSIOTCS MOHITHS: METJIH, KpaTHbIe IyTH, TceBaorpag,
MyabTUrpad, rpad.
PaccMoTpuM MOHSATHS: TOTyCTENEHD NCXO0/1a U TTOJTyCTENeHb 3aX0/1a:

HOHyCTCHGHBIO HUCXO0Ja BCPIINMHBI V HA3bIBACTCA YUCIIO +(V) Aayr oprpa(ba D, HCXOOAIHNX U3 BCPUINHEI V.

[Tonycrenenpio 3ax0/1a BEPIIMHBI V Ha3bIBaeTCs Yrciio (V) ayr oprpada D, 3axoasmmx B BEpIIUHY V.
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3amMeuanue: BKIIAJ KaXXIOU METIH, MHIMIEHTHON HEKOTOPOM BEPIIMHE V, paBeH 1, kak B *(v), Tak u B "(V).

Jnst oprpada, mpeacTaBIeHHOr0 Ha pUCYHKE HAWTH MOTYCTENIEHH 3aX0/1a U UCXO0/a:

d*(u1) =2
d(uy) =0
d*(u2) =2
d(u2) =3
d*(us) =0
d(us) =1
d*(us) =0

Haiinem cymMBbl cTEreHEN NCXOA0B U CYMMY CTEIIEHEH 3aX0JI0B:
ed"(U)=2+2+0+0=4
ed(uy=0+3+1=4.

B nannom rpage 4 pedpa. 3ameuaem, uro ed*(u) = ed"(u) = m JeiicTBuTENBHO, 115 oprpada CrpaBeaaIuBo

YTBEPKICHHE:
s 1106020 opueHmuposanno2o epaga 8bINOIHAEMCI PABEHCMEBO
ed"(u) = ed*(u) =m,
20e M — Konuuecmeso oye.

Pexomenoyemasn numepamypa:
1. Cnupuna M.C., Juckpernas matematuka. yueOnuk st CI1O OULL «Akanemus», 2010. 368 c.

HNurepHeT-pecypcenl:

CamocrosiTeibHasi padora Nel?2
Tema: Brruucnenue npeaenon

Heas : yrioyOieHue U pacuimpeHre TEOPETUISCKUX U MPAKTHUECKUX 3HAHUHN
MeTogmqecmle PE€KOMEHIAUH

JIro60i1 penienn COCTOUT U3 TPEX YacTei:
1) BceM n3BecTHOTO 3HAUKa Ipejena i
2) 3amucH Mo 3HAYKOM TIpejielia, B JaHHOM cirydae * —1, 3anmce unraercs «xe CTpeMHTCs K equnuiey». Ha
MECTe €JMHUIIBI MOJKET HaXOUTHCSI COBEPILICHHO JTF000€ YUCIIO0, a TaKKe OECKOHEUHOCTH (7).
2x* —3x-5

3) ®yHKUMH [10/1 3HAKOM IIpejiesia, B JaHHOM Cilydae x+1
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mnzxﬂ—Bx—ﬁ 2x° —3x-5
Cama 3armep "7 x+1 YUTACTCS TaK: «IIpeaest GyHKIUN x+1 [IPU UKC CTPEMSIIEMCS K
CAUHUILIC.

HepBoe, 4YTO HAao CACIATh IIPU BBIYUCICHUHN MIPEACIa, IOACTAaBUTh BMECTO X €TI0 3HAYCHUCEC, IMOJTYYHJIU YHUCIIO
- 9TO U €CTb OTBCT, CCJIM NTOJTY4a€M HCOIIPCACIICHHOCTH, HYKHBI CIICHUAJIbHBIC IIPUCMBIL.

g2z

IIpumep 1. Beraucants npegen * x+4x-12
0

B aHHOM cityuae HeonpeeaeHHoCTs U,

Oﬁmee npaBuJI0: €CJIM B YUCIIUTEIIC U 3BHAMCHATCIIC HAXOAATCA MHOT'OYJICHBI, U UMECTCA HEOIMMPECACITICHHOCTH
0

BUa 0 , TO IJIA €€ PACKPBITHUA HYKHO PA3JI0KUTD YUCJTUTEIb H 3BHAMEHATEC/Ib HA MHOYKHUTECJIN.
Paznoxum yuciauTens U 3HaMeHaTeIh Ha MHOKUTEIIH.

Uncmmrens: 5 2x = 2(4-x)=202-)(2+x)
3HaMeHaTeNb:

H4dx-12=0

D=16+48=464

JD =8

xlzﬂ:—ﬁ }L’z:ﬂzz

D
P da—12=(x+E1x—-2)
e 22-RQx) o Q-0+ . —(x-224x)

(*) = =1 x4+ Ei(x—2) T sl (x+6)ix—2) S (x+61(zx—2) =
= —2]1‘[11 M: _2, i :_1
¥ (X + 6} g

Ortser. -1
IIpumep:2.

2 —_— —_—

i 25 —3x 25
Beraucsuts npemen 7 1+ x+3x
: 2x2—3x—5_m_(*) o

e . IS TOTO, YTOOBI PACKPBITH HeonpeaeJeHHOCTh © Heo0X0aMMO pa3eauTh

YHCJINTEb M 3HAMEHATeIbh Ha * B CTapmeﬁ CTECIICHU.

3 2
Ix)—-3x-5
Iim

2
o |+ x+ 317
1 X A CTapmaﬂ CTCIICHb B YUCJIUTCIIC PaBHA ABYM.

2y -3x-5
lim ;
xso |4 x4+ 3x° )
Crapimas cTerneHb 3HaMCHATENIS paBHA JIBYM.
BaTeM MBI BI)I6HpaeM CaMYIO CTapIHyIO CTCIICHDb YHUCIIUTECIIA U 3HAMCHATCIISI: B JAHHOM HpI/IMepe OHHN

COBIIAAAOT U PaBHBI JIBOMKE.
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3
Paznenum yncnuresns U 3HaMeHaTeNb Ha &

2xf—3x— 5 2xf 3x 5 CR T
]ji‘ﬂ xj ]J.t'ﬂ xj _?_? : 2_; _? 2
(*}_ = 'l+;t:+3x2 _?f—HD 1 X 37(2 _?f_”“ 1 =0 1_}0 _g
X X X X X X
OrtBer.2/3
BapuanTt 1

Haiimu credyrowue npedenwi:

lim x®+2x—4 li 3—4n+2n
xme x ’ Mz 2nZ+n
- 2x—3 . 10n° +13n% +20n—4
lim,_ . ——; lim,, ., :
4x" -8 1505 -16n+13-20n°
Haiimu npedenvi ¢hynkyuu 6 mouxe:
lim x%—6x—16
== 42y 7
lim,_; =2,
x*=3 p_3
lim, s ==,
X5 x45’
lim, 5 = —°
Bapuanr 2
Haiimu cnedyrowue npedenvi:
3 — . 3—4n
- x°+5x—4 1 .
- . my, ... 5
lim,._, - , Mo 2nZ+n
li 2x-3 li 13n? +20n-4
11m ; m,, . .
*T 4x-8 * n®-10n+11-20n°
Haiimu npedenvt ¢pynkyuu 6 mouxe:
lim Txd+3x2
=0 5r49
lim, o —2—.
x—0 Sx3toxt’
. 3
lim ;
x—~0 5x+3x2
lim 2x2-3x+5
T=—2 42 442
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CamocrosiTteibHas padora Nel3

Tema:. BrluncieHnue MMpCACIOB € TIOMOIIBIO 3aMCYATCIIbHBIX ITPCACIIOB,
PaCKpPLITUC HGOHpe,ZIeJIeHHOCTeﬁ

Heas : yrinyOiaeHre U pacliupeHrue TEOPETUUECKUX U MPAKTUYECKUX 3HAHUM
MeToanuyeckue peKoMeHIaluu

Brrunciaenue MpeaciioB C MIOMOIIBIO TCOPEMBI O IICPBOM 3aMCUATCIILHOM IIPCALIIC

ITpumep. Haiitu npenen

' i .1 1
lim B _ [ S0 1) S0 1 i =170
=0 X =0 x cos(x)) x=0 x x=>0cos(x)

Brruucnenue MpeAcIoB C IOMOIIbIO TCOPEMBI O BTOPOM 3aMCUATCIIbHOM IIPCICIIC

IIpumep. Haiitu npenen

2x+1
1im{1+l] - 1im{[1+ ] { lj [ ] J:
X—> X X—»oo X

) 1 ]

= lim (1+—J- lim [1+ j llm[ j

x—>oo X xX—yoo x—> oo

:(1—0— lim l]-e-e:l(1+())-e2 =e”.

X—roo X
KOMmeHmapuﬁ. Brauaie MbI Pa3JIOKUJIN BBIPpAXKCHUC 11O IIPCACIIOM Ha MHOXXHTCIIN, IIOCJIC
HpI/IMeHI/IJII/I TCOPEMY O IMPCACTIC ITPOU3BCIACHUSI. HpeILCJII)I BTOpOFO H TpeTBeFO COMHO)KHTCHGﬁ

2xt-3x-5

e 1+ x4 37

PaBHHI €. I[J'ISI HaxOXICHUS Ipeaciia NEPBOTO COMHOKHUTEA UCITIOJIB3YEM
TCOPEMY O NIpEACTIC CYMMBEI. HaKOHeI_I, npeaci 1/x pH X CTPEMSIIEMCS K
0OECKOHEYHOCTH paBE€H 0, TaK KaK 4YUCJIIUTCIIb I[pO6I/I OIrpaHHU4YCH, d SHAMCHATCJIb HCOIrPaHUYCHHO
BO3pPacCTacrT.

PaCKpBITI/Ie HEOMMPCACIICHHOCTHU

o)
1. IIpenensl ¢ HeonpeaeneHHOCThI0 &
)

ITpaBuII0: 1J151 TOTO, YTOOBI PACKPBHITH HEONIPEIEIeHHOCTh *° Heo0X0AuMO pa3IeInTh
YHC/AMTE]Ib U 3HAMEHATEIb Ha © B cTaplueii crenenu (T.e.Ha x°2)
ITpumep 1. Beruncouts npenen

CornacHo Halemy IpaBHITy MOMBITAEMCS TIOJCTaBUTh OECKOHEYHOCTh B GyHKIHIO. UTO y HAC
nosrydaetcsi BBepxy? beckoHedHoCTh. A uTo monydaercst BHu3y? Toxe 6eckoHEUHOCTh. Takum
[ea]

o0pa3oM, y Hac ecTh TaK Ha3bIBaeMasl HeonpeaeaeHHOCTh Buaa @ . Kak pemars npezneist
nauHoro tuna? HeoGXoauMo pa3aeuTh YUCIUTENb H 3HAMEHATENb Ha X2
ITpumep 2. Beruncnurs npenen


http://repetitr.h1.ru/math_volume/limits_files/limits.htm#Теорема2#Теорема2
http://repetitr.h1.ru/math_volume/limits_files/limits.htm#Теорема1#Теорема1

oo

. 4
31ech HeonpeaeneHHOCTh Buaa @ . Pa3nenuTh YnuciuTels 1 3HaMeHATeNb Ha &
[Tpumep 3. Bpruucnuts npeaen

. 2x*—3x-5 oo
g —MM— aind
P x+1 31ech HeonpeaeneHHoCTh Buaa . Pa3aenuTs YUCIUTENh M 3HAMEHATEb Ha

x* OtBer=2/0=0
0

2. [Ipenesbl ¢ HeonpeaeJeHHOCTHIO BUAA 0
HpaBnno: €CJIM B YUCJINTCIIC U 3HAMCHATCJIC HAXOAATCA MHOI'OYJICHBI, 1 UMCCTCs

0

HEOMPECACIICHHOCTh B A 0 , TO IJId €€ PACKPBITHUA HYKHO Pa3JI0KUTb YUCJIUTEIb U
3JHAMEHaATeJ/Ib HA MHOYKHUTECJIN.

po 2% —3x=5
Ipumep 4. Beraucinrs npegen "+ x+1

Pemenue
Cnauana nonpo0OyeM MoJCTaBUTh -1 B 1poOb:

2-1"-3.(-)-5_0
—1+1 0

0

TTonydeHa HeonpeieneHHOCTh U .
Paznoxute ynciurens Ha MHOXUTEU. OTBET -7

g—2x

[Tpumep 5. BeraucauTs npeaen i1 x4z —12
3]

3. IIpenennl ¢ HeonpeaeJeHHOCTHIO BUIA 0

MeToa YMHOKeHHMS YMCIUTEIS U 3HAMEHATe sl HA CONPAKEHHOE BhIPAKEHUE
Criemyronuii TUI TIPEIETIOB TOX0K HA MpeAbIAyIui Tun. EquHcTBeHHOS, TOMUMO
MHOTOYJICHOB, JJOOABATCS KOPHH.

e Ax+6—410x-21
Ipumep 6. Haiitu penen ¥ 5x—15

0

I1p¥ TOJICTAHOBKH B BRIPAKEHHE X =3 TOJTy4eHA HEOMPEICTCHHOCTh BHAA O, KOTOPYIO HY/KHO
ycTpaHuTb. OcBOOOXKIaeMCsl OT KOpPHEH. YMHOKaeM YMCIUTEIb U 3HAMEHATEeNb Ha

COTIPSKEHHOE BRIPAKEHHE /X + 6 ++/10X — 21

TR 15 4+ 9x+1
wow 55t + 6t —3x—4

Otser: -3/10
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BbInoJiHuTE 3aJaHNA CAMOCTOSITEILHO

1. HaliguTe npeaenbl nocae0BaTeIbHOCTEM:

.3 . 5"
) fImee; 3 l'ﬂ.l(“ﬁ) :

. 3n+2 . 7Y

lim . liml1-—
2) nowo N+4+2 ' 4) n—>oo( 8”) :

2.Hatinure nipenensbl PyHKIIHMA:

H 2
1) IX'LnS(F’X - 4);
: 3 2
Z)EEQWX —8x-—ﬂ;
. oX—4
3) lim .
X—0 2 ’
MlmﬂJx+2—Jx—2)
X—2 ’
. 2x-1
c lim ——-—
)wix +X+1-
0
3. PackpbiTHE HEONPEIEIIEHHOCTEW BUIA 6 . Halinure npenensr:
. X*-16 . X*=7x+10
) Im——-. 3) Im— .
>4 X+4 7 x5 X“ —9x 420"
. 3x* =X . sin15x
2)Ilm—————. 4)MH—————
x—0 X ’ x—0 X
o0

4. PackpbITHE HEONIPEAETICHHOCTEN BUAA - Haiinqure npenensi:

Iim3x2+5x—1 Iimx8—x7
1) on 2% —7x + 37 2) xoom x5 _ x4 -
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CamocrosiTesibHas padora Neld
Tema: Tabnuia mpou3BOIHBIX

Heas : yrnyOneHue u pacliupeHre TEOPETUUECKUX U MPAKTUYECKUX 3HAHUI

Ne 1.@opmynupoBka 3ananus: IloBroputh KoHcnekT Tembl «lIpomsBognas. IlpaBuna
BBIYUCIICHHSI TIPOM3BOAHOM», 00paTUB 0cO00E BHUMAHUE Ha PEIIEHHBIE IPUMEPBHI.
No2.®opmynupoBka 3aganusi: B rerpaau ans BCP BoinonnuTe 3ananus

| BapuanT Il Bapuant

Haiizute Npon3BotHbIE CIEMYIOMMX QYHKIMH: HaiinuTe npon3BogHbIe CISAYIOMNX HYHKIHIA!

X —4) = L (¢ +1) =

3. (5x° — \/_ 3, 4x“+x/§) =

! !

(lx +4J_——j ~ (lx —2Jx+ J =
2 3
5. (3x+7) (7x +5x - 4)) 5. (5x—4)-(2x* =7x+1)) =

4x* +8) . ( X -7 j _

5-2x° ) \3-4x*

111 BapuanT IV BapuanT

Haiinure HpOI/I,?»BOI[HLIG CIIEAYIONINX (QYHKITHI: Haiigure HpOI/IIBBOI[HLIe CIEAYIOUINX (QYHKITHI:
1. (X6—7) = 1. (X4+5) =

!

5. ((2x +3)- (4x? —3x+7))l = 5. (4x—6)-(3x5 +2x—\/§)) _

4 '

[ X =2x) X*+5X |
X +4x° " ax+xt )
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CamocrosiTeibHas padora NelS

Tema: IlpousBoansie u nuddepeHmanbl BeICIINX TOpAaKoB. MccnenoBanue
(YHKIIMH C TOMOIIBIO TPOU3BOTHON
Hean : yrnyOneHue U pacliupeHre TEOPETUUECKUX U MPAKTUYECKUX 3HAHUI

MeToanyeckue peKOMEeHAAUN

Ilpouszeoonvie evicuiux nopaokos
Omnpenenenue: [Tycts F’(X) — nmpousBonHas ot GpyHkimu F(X) , Torma npou3BoaHas oT GyHKIHHA
F’(X) HazsIBaeTCs 6mopoti npouszéoonotl ot Gyukiuu F(X) u o6o3nagaercs F’(X).
Ousnyeckuit cmpicit: Eciiu ¢ynkims y = F(X) onucpiBaeT 3aK0H ABHKCHUS MATEPHATBHOW TOUKH
10 TIPSAMOH, TO TIepBas pou3BoaHas F’(X) — MrHOBEHHAast CKOPOCTh TOYKH B MOMEHT BPEMEHH, a
BTOpasi MPOU3BOAHAS PaBHA CKOPOCTH U3MEHEHUS (PYHKINH, T.€. YCKOPEHUIO IBHKYIIEHCS
TOYKH B 3TOT MOMEHT BpPEMEHHU.
Urak, y"=(y")".
[TpousBoaHast OT MPOU3BOJHON BTOPOTO MOPSAKA, €CIH OHA CYIIECTBYET, Ha3bIBACTCS
npou3o0HoU mpemve2o nopsoka u ooboznavaercs y'"' (wim f'"(x)).
Wrak, y"=(y")'
[Tpou3BoaHOM n-ro nopsiika (Wi n-i MPOU3BOIHON) HA3bIBAETCSI IPOU3BOIHAS OT
npousBoaHoi (N-1) mopska:
yM=(yb)
[Tpou3BoHBIE TOPSAIKA BBIIIE IEPBOTO HA3BIBAIOTCS IPOU3BOJHBIMU BHICIIUX MOPSIIKOB.
Haunnasi ¢ mpou3BOIHOM YETBEPTOTO MOPSIKA, TPOU3BOAHBIE 0003HAYAIOT PUMCKUMH U paMu
I 9HciIaMu B ckoOkax (yV umu y®— npousBoaHas maToro nopsxka).
IIpumep 1:
Haiitu BTOpYto npoussonuyto Gpynkumu . f (I) ==in’
IlepBas npou3BoHas paBHA
f’[:r::l = {Si.'ﬂ"] I::I’ = 3sin’z cosz;

najaee HaXOIUuM

2

f”(I:J—S{SJD ICI:] —3(23111.1(: r — sin? I}—Sslnl(icns ); i .E;J

Ipumep 2. HaiiTi BTOpYIO U TPETHIO MPOU3BOAHBIE (DYHKITHH

Terma . .
y —CI y” —sginz, y’"z—c:, y(*jzsmr.

Ilpumenenue nepeoii u 6mopoi NPoOU3800HOI 011 UCCE006AHUA PYHKYUU
Bospacmanue u yovieanue goynkyuu
I[Tycts Ha oTpe3ke [a,b] onpenenena HenpepoiBHas GpyHkuus f(X), nMerommas BHyTpH oTpe3ka
KOHEUYHYIO Ipou3BoAHY0. Torma, s Toro uroosl f(X) Obuta Bo3pacTaroieii (yobiBaroleii) Ha
[a,b], nocraTouHO BBIMONHEHHE YCIOBHS
f'(X)>0 (f'(x)<0) min Bcex X u3 (a,b)
IIpumep 1:
Jana dyskmus y = x° — 3x? OnpenenuTs, BO3pacTaeT WK yObIBaeT GYHKIMS B TOUKaX X = -1, X
=0,x=2
Pewenue:
Juddeperuupyem nannayio Gyskmmo Y = 3x% — 6x
[Tpu x = -1 momyyaem f ' (-1) = 10>0 T.e. ¢p-1ust Bo3pacraer.
I[Mpu x = 0 umeem f °(0) = 0 B 3TOM cityuae QyHKIIHS MOKET BO3PACTaTh, yOBIBATH UIIA HMETh
KCTPEMYM.
IMpux =2 f‘2)=-2<0 t.e QyHKIHUSA yOBIBACT
[Tpumep 2:
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Onpenenuth BO3pacTaeT Wi YObIBAaeT NaHHas (YHKLMS B YKa3aHHBIX TOUKaX.
V=x?, npu x=-3, x=-1, x=4
y=x° mpu x =-1, x=3, x=5

Haxootcoenue skcmpemyma ghynkyuu

Ilepsoe npasuno:
1. [TpomuddepenmpoBaTh TaHHYIO (YHKIHIO
2. HaiiTu KpuTHY€ECKHE TOUKH, T.€ TOUKH, B KOTopbIX ubo f'(X) =0, nmu6o e cymecrsyer. B
ATUX TOYKAX BO3MOXKEH IKCTPEMYM.
3. BBIACHUTB 3HAK POU3BOJHON B OKPECTHOCTH KaXKJ10M KPUTUYECKON TOUKHU:
€CJIM CJIeBa OT TOYKHW Ipou3BoaHas >0, a cpasa <0, To QyHKIUS B 9TOW TOUKE UMEET
MaKCHUMYM;
€CJIM CJIeBa OT TOYKHU npou3BoaHas <0, a cripaBa >0, To QyHKIHS B 3TOM TOUKE

UMEET MUHUMYM
€CJIM CJIeBa U CIPaBa OT TOYKH MPOU3BOIHAS UMEET OJIMH M TOT K€ 3HAaK, TO QYHKIUS B dTOU
TOUYKE HE UMEET IKCTpEeMyMa
[Tpumep 3:
Hccnenosats GYHKIMIO y = X2- 3X Ha SKCTPEMYM 0 TIEPBOMY TIPABUIY
Pewenue:
l.y'=2x-3
2.Pemaem ypaBuenue y' =0 2x-3=0, x=1,5
DKCTpeMyM BO3MOXKEH TOJIBKO B 3TOW TOUKE, T.K. IPOU3BO/IHAS CYILIECTBYET BO BCEil 00IacTu
ornpeneneHus: PyHKIUU
3. Haxoaum 3HaK MpoOM3BOIHOM ClieBa M CIIpaBa OT 3TOM TOYKH ( x= 1,5)
y' (0)=-3<0y'(2)=1>0
T.K. CJIeBa OT Xx=1,5 mpou3BoOHAs OTpHIIaTEIbHA, & CIpPaBa MOJOKUTENbHA, TO QYHKIUS UMEET
MUHUMYM
Bmopoe npasuno:
1. [Tpomud dhepeHEpPoBaTh TAaHHYIO (YHKIIHIO
2. HaliTu KpuTHUYECKHE TOUKU
3. Haiitu BTOpYIO NPOM3BOHYIO B KPUTHYECKUX TOUKAX:
ecnu Y’ (X0)< 0, To QyHKIMS UMEET B TOUKE Xo MAKCUMYM;
eciu Y’ (Xo) > 0, TO MUHUMYM
ecnu Y’ (Xo) = 0 WM He CYIIECTBYET, TO B 3TOM Cllydae CJIEIYeT MOJIb30BaThCs MEPBHIM
MIPaBUIIOM
ITpumep 4:
Uccrenosats GyHKIMIO y = X° + 2x? Ha SKCTPEMYM IO BTOPOMY HPABIITY
Pewenue:
Juddepennupyem nannyo Gpyakmmo Y =3x? + 4x

Haxonum kputnueckue ToUKu, rae y'=0
3x2+4x=0 x1=0 x2=-4/3
BrruucnseM BTOpyro npou3BoHy0 Y’ =6X +4
Onpenensgem 3HaK Y’’ B TOUKaX X1 U X2.
y’(0)=4>0 - MUHEMYM

y’(-4/3) =-4<0 - makcuMyMm
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1)
2)

3)

4)

5)

1)
2)

3)

4)

5)

BoinosHuTe 3aJaHUS CAMOCTOATEIbHO

Bapmanr 1.

. 1 3 .1 5
Haiigute mpoMeKyTKu MOHOTOHHOCTH (DYHKIIUU Y = — X7 Hoxt+ 1.
Haiinute HaumensbIiee 1 HanbOobIIee 3HaYeHUE (PYHKITUH:

1 3.1 5 1
y=3x"+ox —2x—§ Ha oTpe3ke —2 < x < 2.
Haiiqute mpoMeKyTKH BBITYKJIOCTU U TOUKH Meperuda KpUBBIX:
1
a) y=x3+3x? 6)y=§x3—4x.
. 1,3 1,5, 1
J1aH 3aKOH NPSMOJMHEWHOTO ABUKEHUS TOYKU S = — P t° + 2 t + 2 t+1

(t- B cexyHpmax, S - B MeTpax). Haligure MakcCUMalIbHYIO CKOPOCTh
JBHKEHUS 3TOU TOUKHU.
Uccnenyiite (yHKUHIO U OCTPOMTE €€ rpaduk:
y =x3+6x%+9x + 8.
Bapuanr 2.
HaiinuTe npoMeXKyTKM MOHOTOHHOCTH QyHKIMU y = x* — 4x + 4,

Hailinute HaumeHnpiee 1 HanOobIlIee 3HAaUeHHE (PYHKIIUU
y =§x3 +x?—3x—4 mHaorpeske —4 < x < 2.
Haiigure IpOMEKXYTKH BBITYKJIOCTU U TOUKHU MEPEruda KPUBBIX:
a)y = x3 — 12x% + 145; 6)y=§x3+x2+§.
JlaH 3aKOH MPSAMOJIMHEHHOTO JIBUKEHHSA TOUKH S = — % t34+3t2+4+5t+3

(t - B cekyHmax, S - B MeTpax). Haliiure MakCMMaIbHYIO CKOPOCTh
JIIBIDKCHUS 3TOM TOUKH.
Uccnenyiite GyHKUHIO U OCTPOMTE €€ rpaduk:

y =2x3—3x%—12x — 1.
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CamocTrosiTesibHast padota Nel6

Tema:  TaGnuua unrerpanon
Iean : yriryOJieHHe U pacCIIMPEHHE TEOPETHUSCKUX M MPAKTUUCCKUX 3HAHUI

MeToanyeckue peKOMEeHAAUN

rllaﬁ.ﬂl-ﬂl?l HeOonpegeneHHbIX HHTErpajaloB

L. fdz=2z+C fcus 2dz =sinz +C
2. [(wtv)dz = [udz % [ vdz 10. =tgz+C
f(u v)a fu fz fLO?z 7+
az
3. [Cudz =C [udz e -=—ctgz+C
R - dz
A | iatde= C 12, [ ——=—==arcsin—+C
¥ Fia + N \/_2_. arcsin -+-
dz 1
5 —:h:: C L3. =- 10— C
. 0 |z| + fﬂ“l” e +
A dz 1 r — a
6. [ a*dz —]M+C 4. [ — T g b e +C
dz
7. [fdz=e*+C 15. In{ 2t a?)+C
[edz=¢e+ )f\/z:lzaz n(z + 2% £ a?) 4+
8. [sinzdz=—cosz+C 16. fudv =wv — [wvdu (no sacram)

BoIinoJuHuTe 3a1aHUA CAMOCTOATEILHO

Bapmanr 1.

Bapuanr 1 Bapuanrt 2 Bapuant 3
1. [ 7dx 1. [ 5dx 1. [ 3dx
2. [ x8dx 2. [ x®dx 2. [x3dx
3. [~dx 3. [~dx 3. [~dx
4. [ sinx dx 4. [ cosx dx 4. [ sinx dx
5. [ 8e*dx 5. [ 4e*dx 5. [ 5e*dx
6. [ 4 cosxdx 6. [ 6sinx dx 6. [ 9 cosxdx
7. [(7x — 8)*dx 7. [(3x + 9)%dx 7. [(4x — 3)°dx
8. [(7x* = 3x3 4+ 4x%)dx |8. [(5x® —4x? + 7x*)dx |8. [(4x* + 6x% — 8x7)dx
9. [sin(7x — E) dx 9. [ cos(5x — g) dx 9. [ sin(6x — g) dx
10. [(8cos4x — 2+/x + 10. [(6sin2x — 6vx + 10. [(3cos5x — 7/x +
e5x+2)dx e7x—9)dx eBx+1)dx

39




Bapmuanr 2.

Bapwnanr 4
1. [ 2dx
2. [ x®dx
3. [~ dx
4. | sinx dx
5. [ 6e*dx
6. [ 4 cosxdx
7. [(6x — 10)%dx
8. [(6x3 + 8x7 — 3x®)dx
9. [ sin(9x — g) dx
10. [(8cos4x — 2v/x +
eSx+2)dx

Bapwuant 5
1. [ 4dx
2. [ x%dx
3. [~dx
4. [ cosx dx
5. [ 3e*dx
6. [ 6sinx dx
7. f(5x + 11)7dx
8. [(12x7 + 6x° + 4x%)dx
9. [ cos(8x — g) dx
10. f(6sin2x — 6vx +
e7x—9)dx

Bapuanr 6
1. [ 6dx
2. [x7dx
3. [~dx
4. [ sinx dx
5. [9e*dx
6. [ 9 cosxdx
7. [(7x — 2)3dx
8. [(4x® + 3x° — 5x%)dx
9. [ sin(3x — %) dx
10. [(3 cos5x — 7v/x +

€8x+1)dx

40




