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1. Koo 1 HamumeHoBaHMe HanpaBneHusa nogrotoBku: 39.03.01 Counonorus

2. Mpodnnb nogrotoBkn: OpraHnsaumsa U NpoBegeHUEe COLUMONIOrMYeCKUX nccnegoBaHUmn

3. KBanudukaumsa BbinyckHuka: bakanaBp

4. ®opma oby4yeHus: OyHas

5. Kadbeapa, otBevarowwan 3a peanusaumio aucumnnuibl: Kacdeapa ypaBHeHUN B

YaCTHbIX NPOU3BOAHbLIX U TEOPUUN BEPOATHOCTEN

6. CoctaBuTenu nporpammbl: flonoBaHeBa ®anHa BaneHTMHOBHA, KaHAUAAT bU3UKO-
MaTe MaTUYeCKMUX HayK, AOLEHT No kacdeape ypaBHEHUN B YAaCTHbLIX MPOU3BOAHbLIX U
TEOPUU BEPOATHOCTEN MaTeMaTuyeckoro cakynbrtera

7. PekomeHaoBaHa: Hay4yHo-MeTOAMYECKMM COBETOM MaTeMaTuyeckoro cdakynbrera
24.03.2022. MpoTokon Ne 0500 — 03

8. YuebHbIn roa: 2022 / 2023 CemecTtp(bl): 1, 2



9.llenu n 3agayum y4e6HON ANCLUMUNIIUHDI:

LleJ'IbPO N3y4yeHund ancunniinHbl «BblicLuag MaTeMaTuka» ABNAETCA (bOpMVIpOBaHI/Ie
MaTeMaTn4eckoro, Jiorm4eckoro n arnropuTMn4YecKoro MblillieHnda; pas3BuTtne [octaTo4vyHO BbICOKOWM
MaTeMaTUn4Yeckomn KynbTypbl 6a|<ar|aBpa.

CTyD,eHT OOJDKEeH YMEeTb pellaTb 3ada4un, COOTBETCTBYHOLME YPOBHIKO CITOXXHOCTU U COOEPXKaAHUKO
KypcCa «BblicLuag MaTeMaTtuka», MMeTb LeNoCTHOE npencrtaBrieHne O CTPYKType ANCUUNIUHDI, ObITb
crnocobeH BOCMpon3BeCT OCHOBHble onpeaneneHna, noHATUA, CbOpMyJ'IbI, AdKCUOMbI, YyTBepXOeHud,
TeopeMbl 1 cneacTtenA K HUM U3 Kypca «BblIcllaa matemaTukar.

OCHOBHbIMU 3agavyamum yqe6H017| ANCUUNNNNHbBbI ABNAKOTCA:

1) n3yvyeHne matemMmaTn4eCknx OCHOB, UCMNOJIb3yeMbIX NPU NMOCTPOEHUN MOD,eJ'IeVI B COLUMOIIOTNN,

2) OCBO€eHMe nNpnemMosB peLleHna n nccrnengoBaHna matemMmaTny4eckun d)OpMaJ'IVI3OBaHHbIX 3aauv;

3) BblpaGOTKa H606XOD,I/1MbIX yMeHI/II7I M HaBbIKOB B NOCTPOEHUN, aHaNnM3e n npuMmeHeHnn Mo,u,ene|7| B
coumonoruu.

10. MecTto yye6HOM AncumunnuHbl B cTpykType OOI:

YyebHaa gucumnnmHa «Bbicliasa matematumka» oTHocuTes K 6noky b 1 OucuunnuHel (Mogynu)
nporpammbl GakanaBpuata degepanbHOro rocyaapcTBEHHOro obpasoBaTenbHOro CcraHgapTa Mo
HanpaBneHuto nogrotoskn 39.03.01 «Couunonornsay BbicLLIEro obpa3oBaHNsa K ero BapMaTMBHOW 4acTu,
dhopMmnpyemMon y4acTHukammn obpasoBaTenbHOro npoecca.

Mpuctynasa K M3y4yeHU0 AaHHOW AMCUUNMWHLI, CTYAEHTbl OOMMKHblI MMETb TeopeTUYecKylo u
NpakTU4YeCKyo NOAroTOBKY MO OCHOBaM anrebpbl 1 Ha4Yanam aHanuaa, no reoMeTpuu, nNo nHopmaTumke,
T. €. Bnagetb MaTteMaTU4yeCKMMW 3HAHUSMW, YMEHUAMM W  HaBblkaMK, MOJTYYEHHbIMM B
o6LeobpasoBaTenbHbIX YYPEXKAEHUNAX.

N3yyaembin kypc «Bbicluas wmaTtemaTvka» sBRseTcsa NPeAlecTBYLWMM U HepaspbiBHO
CBA3AHHbIM C TakMMu gucumninHamm Gas3oBOW YacTu Kak: « AKOHOMUYECKast couuonoruns», «Teopus
BEPOATHOCTEN M MaTemMaTnyeckass cratuctukay», «MeTtogonorms ©M  MeTOAbl  COLMONOrMYECKOro
nccrnegoBaHusa», «CraTtucTtnyeckMe MeTogbl B COUMOSNIOINMYECKOM uccrnegoBaHumy, «Coumonorns
MapkeTuHray, «[lemorpadusay», «OkoHOMMKa U oMHAHCOBasi rPaMOTHOCTbY, «CounanbHasa cTaTucTuka,
«CouparnbHoe NporHo3MpoBaHME U NPOEKTUPOBAHUE» N OPYTMMU.

11. MnaHupyembie pe3ynbTaTbl 00y4eHUA NO AucuunnMHe / Moaynio (3HaHUS, YMeHus,
HaBbIKN), COOTHECEHHbIe C NMMaHupyeMbIMnN pe3yrnibTaTaMun OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOUKATOPaMMU UX OOCTUXKEHUSA:

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH

CnocobeH B MK-1.2 | Boisensiet 3HaTb: MeToAbl U anropuTMbl,
npegenax COBOKYMHOCTb TeopeTuyeckmne n NpakTn4eckne OCHOBbI
NoCTaBneHHbIX Lienemn TEopeTU4ECKMX MaTeMaTuKOM Hayku, cnocobcTBytoLLne
dopmynupoBatb KOHLenuun, BbISIBIEHNIO COBOKYMHOCTN TEOPETUYECKNX
3a4a4M Hay4HbIX afeKkBaTHbIX KOHUEenuumn, agekBaTHbIX N3yvyaembiM
nccrnegoBaHun B n3yvyaembIiv ABNeHMAM obLLEeCTBEHHOrO pasBuTus, n
pasnuyHbiX 06nacTax SABNEHNAM COBPEMEHHbIX Hay4YHO-MccregoBaTenbCKUX U
COLMONOrnM U 06LLEeCTBEHHOTO NPaKTUKO-OPNEHTUPOBAHHBLIX METOAOB A1
peLwaTtb ux ¢ pasBuUTKs, n peLLeHns NOCTaBMNEHHbIX B MCCIeAoBaHMU
MOMOLL b0 onpegenset npodeccrMoHanbHbIX 3a4ay.
COBPEMEHHbIX COBpPEMEHHbIe YMeTb: BbISIBNATL COBOKYMHOCTb
nccrnegoBaTeribCKMX uccriegoBaTtenibCkme | TeopeTMHEeCKUX OCHOB MatemaTtyku, Kak

MK-1 | metogoB c MeToabl ANs HayKu, NOMHOCTBLIO OTBEYAOLLNX U3yYaeMbiM
NCMNOMb30BaHNEM peLleHns ABNEHMAM OBLLLECTBEHHOIO PasBuUTKs, n
afeKkBaTHbIX MOCTaBMEHHbIX B onpenensTb COBPEMEHHbIE
TEOPETUYECKNX nccrnegoBaHum nccrnegoBaTenbCKMe MeToabl AN peLleHns
KOHLUEenumm u ¢ 3agay NMOCTaBMEHHbIX B UCCNEOOBaHWM 3aad,
NPYMEHEHVEM NprBOASA X K MOCTPOEHMIO 1 NCCINEAO0BaHNI0
COOTBETCTBYIOLLEN KOPPEKTHbIX MaTeMaTUYeCKUX MOAeneun.
annaparypebl, BnapeTb: HaBblkaMu, anroputMamm,
obopynoBaHus, METOA0MNOMMSMU BbISIBIIEHNS] COBOKYMHOCTb
NMHGOPMALIMOHHBIX TEOPETUYECKNX KOHLEMNUMI, afeKBaTHbIX
TEXHONOrMMn n3y4yaembIM ABMEHNAM OBLLLECTBEHHOMO

pasBuUTKSA, 1 ONpeaerneHns COBPEMEHHbIX
nccrnegoBaTenbCKMX MeTOO0B ANs PELLEHS




pa3Horo poaa npodeccroHanbHbIX 3aaay.

MK- 1.3 | Ha pasHbix aTanax

nposeneHus:
COLMONOrNYECcKoro
nccnenosaHus
ncrnonb3yeT
pasnuyHyto
annapaTypy u
obopynoBaHue,
WMH(OPMaLMOHHbIE
TexHonornm ans
OOCTUXKEHUS
BbIOBUHYTbIX Lieneu
N peLLeHus
MocTaBeHHbIX
3aja4y B pasnmnyHbIX
obnacTtsax
couuornorum

3HaTb: pa3nuuHyto annapaTypy u
obopynoBaHve, NHOpMaLMOHHbIE
TEXHOMOINM, UX XapakTEPUCTUKM,
Ha3HayeHne 1 BO3MOXHOCTU NS
NCMONb30BaHNSA COBPEMEHHbIX Hay4HbIX
pa3paboTok Ha pa3HbIX aTanax
COLMONOrNYECKOro nccnegoBaHuns ¢ Lenbo
AOCTUXEHWS BbIABUHYTLIX LIENEN U peLleHns
NOCTaBIEHHbIX 334a4 B PasnnyHbIX
obnacTsx coumonoruu.

YMeTb: Ha pa3HbIX 3Tanax NpoBeAeHUs
COLMONOrnyeckoro nccrnenoBaHns
MCMNOonb30BaTh Pa3NuUYHyo annaparypy u
obopynoBaHme, NHOpMaLMOHHbIE
TexXHonormm Ansa 4OCTUXEHNS BbIABUHYTHIX
Lenemn u pelweHns NnocTaBrneHHbIX
npodeccrMoHanbHbIX, NPAKTUYECKUX U
Hay4HO-MUccrnegoBaTernbCkmX 3afad B
pasnuyHbix 0b6nacTsax couuonorum.
BnapeTb: pasnuuyHon annapatypon u
obopygoBaHuem, MHHOPMaLMOHHBIMK
TEXHONornsMu, nHdopmaumen ob nx
XapaKTepuUCTMKax, Ha3Ha4YeHUn n
BO3MOXHOCTAX AN UCMOMb30BaHWSA
COBPEMEHHbIX Hay4HbIX pa3paboTok Ha
pasHbIX 3Tanax coLMonornyeckoro
nccneaoBaHus ¢ Lenbio JOCTUXEHUSA
BbIJBMHYTbIX Lienen u peLleHns
NOCTaBEeHHbIX NPOECCUOHAnbHbIX,
Hay4YHO-MccnenoBaTenbCKUX Y NPaKTUYeCKnX
3aJad B pa3nuyHbIX 06racTsax cCoLmonormu.

12. O6bem AucumMNnNuHbLI B 3a4eTHbIX eanHMLUaxX / ak. yac. — 8 3. e. / 288 ak. yacoB

dopmMa NnpoMeXXyTOYHOM aTTecTauun 3K3amMeH; 3K3aMeH

13. TpyAOEeMKOCTb NO BuAaam y4e6Houn paboTbl

TpyooemkocTb
. Mo cemecTpam
B e6Hon pabo
na y4ebHomn paboTbl Bcero 1 >
cemecTp cemecTp
AyaMTOpPHbIE 3aHATUS 144 72 72
rnexkuumn 72 36 36
B TOM Yucre: npakTu4eckmne 72 36 36
nabopaTopHbie - - -
CamocTtosaTenbHasa paboTa 72 36 36
dopma npoMexyTodHOM aTTecTauum
3K3ameH - 36 ak. yacoB 72 36 36




(1 cemecTp)
3K3ameH - 36 ak. yacoB
(2 cemecTp)

NToro:

288 144 144

13.1. ConepxaHne AUCLMUNIIUHLI.

Ne
n/n

HanmeHoBaHWe pasgena
OVCUMNIIUHBI

CopnepxaHuve pasgena AucUUnmvHbl

1. Jlekuum (1 cemecTp)

1.1

MaTpuLbl: OCHOBHbIE MOHATUA U OnNpeaeneHuns.

Hencteus ¢ matpudamu.

Onpegenutenn 2-ro n 3-ro NOpsiAKoB: onpeaeneHus,
TepMmuHonorus. MuHopbl, anrebpanyeckme gOMNONHEHNs.
BbluncneHune onpegenutenei pasnoxXeHNem no CTpoke unm
cTon6uy.

JInHenHas anrebpa

CsoMncTBa onpegenurenen.
HeBblipoxgeHHble MaTpuupbl. O6paTHas maTtpuua.

CuncTembl NUHENHbIX anrebpanyecknx ypaBHeHUn. OCHOBHbIE
NOHATUS.

PelueHve HEBLIPOXAEHHBIX JIMHEVHBIX CUCTEM anrebpanyeckmx
ypaBHeHun. ®opmynbl Kpamepa.

lMponsBonbHbIE CUCTEMBI anrebpanyeckmx ypaBHeHUn. PaHr
maTtpuubl. Teopema KpoHekepa-Kanennu (6e3 okasatenbcTea).
PelleHve cuctem NUHENHbIX ypaBHeHUn metogom [Maycca.

1.2

BekTopbl. OCHOBHbIE NOHATUSA U OnpeaeneHus.

JInHenHble onepaumn Hag BEKTOpaMu; CBOMCTBA BEKTOPOB.
CkansapHoe npousBefeHne BEKTOPOB: onpeaeneHme, CBOMCTBA,
NPUNOXEHUS.

BekTopHOe nponsBeaeHne BEKTOPOB: onpeaeneHne, CBOMCTBRA,
NPUMOXEHUS.

CwmeluaHHOe npom3BefeHne BEKTOPOB: onpeaernexme,
CBOWCTBA, NPUINOXEHNSI.

AHanuTtnyeckas reomeTpua
Ha Ni1oCKOCTU

CvcTema KOOpAMHAT Ha NIOCKOCTU: OCHOBHbIE MOHATUS;
OCHOBHbIE NPUSIOKEHUS] METOAA KOOPAMHAT Ha NITOCKOCTY.
MonspHas cucteMa KoopAMHaT Ha NIIOCKOCTY.

YpaBHeHVe NMHUM Ha MIIOCKOCTY.

PasnuyHble ypaBHeHMs NpsiMon Ha NnockocTu. OCHOBHbIE
3a7a4u C NPSAMON Ha NITOCKOCTM.

KpuBble 2-ro nopsigka Ha NiOCKOCTU: OKPYXKHOCTb; 3M1NNC;
rmnepbona; napabona. KaHoHn4eckne ypaBHEHMS KPUBbIX U X
OCHOBHbIE CBOWCTBA.

1.3

MHoxecTtBa. OCHOBHbIE Onepaumn Hag MHOXECTBaMW.
HekoTopkle cBoMCcTBa MHOXECTB. [JeCTBUTENbHbIE YMcna.
Yuncnosble NpoMexyTkn. ADCOnTHas BenndmMHa vmcna.
OKpeCTHOCTM TOYKM.

PyHKUMS: NOHATNE PYHKLMK; rpadmK pyHKLUUK; cnocobbl
3agaHns PyHKUUN; OCHOBHbIE CBONCTBA U XapaKTepPUCTUKM
dyHKUMK; obpaTHasi 1 crioxkHas PyHKUUN.

Beenenne B aHanus

YucnoBble nocnenoBaTenbHOCTU: OCHOBHbIE MOHATUSA,
onpegeneHns U CBoOMUCTBa.

Mpenen ynMcnoBown nocrnegoBaTesibHOCTU.

BeckoHe4yHo Manble n 6eCKoHeYHO BonbLIME YMCNOBbIE
nocnenoBaTenbHOCTU.

MpenenbHbIM Nepexoq B HEpaBEHCTBAX.

lMpenen MOHOTOHHOW OrpaHMYeHHON NocneaoBaTeNIbHOCTY.
Yucno e.

Mpegen yHKUUM B TOUKE M HA DECKOHEYHOCTM.
BeckoHeyHo Bonbluas gyHKUKS.

BeckoHe4yHO Manble yHKUMK: onpeneneHnst u OCHOBHbIE
TEOPEMBbI.




CBA3b Mexay yHKUMER, ee Npefenom n 6eckoHeYHO Maron
dYHKUMEN.

4. OcHOBHble TeopeMbl 0 Npeaenax PyHKUMRA. MpusHakn
CyLLeCTBOBaHUS Npeaeros.

CpaBHeHue 6eckoHeYHO Manbix yHKUMI. SKBMBANEHTHLIE
HecKoOHeYHO Marble Y OCHOBHbIE TEOPEMbI O HUX.

5. Tllepsbii U BTOpOK 3amMeyaTenbHble npeaensl QYHKLMNA.
Cnefcrteus 13 BTOPOro 3amevaTernbHoro npegena dyHKUUN.

6. OAOHOCTOPOHHWE Npeaensi.

HenpepbIBHOCTbE OYHKLMU B TOYKE U HA MHOXECTBE.

Toukn paspblBa MYHKUMM U NX Knaccudukaums.

OCHOBHbIE TEOPEMbI O HEMPEPLIBHBLIX (PYHKLUSIX.

TeopeMbl 0 cBONCTBaX PYHKLMIN, HENPEPBLIBHLIX HA OTPES3KE.

1. TMponsBogHas yHKLMN OEACTBUTENBHOIO apryMeHTa.
Ddun3nYECKUIA U TEOMETPUYECKUIA CMbICTTbI MPOMU3BOAHOM
PYHKUMM B TOYKE.

YpaBHeHus KacaTenbHON U HopManu K KpUBOW.

CBsA3b Mexay AndepeHUnpyeMoCTbiO U HENPEPbIBHOCTbLIO
YHKLMN.

Mpoun3BogHasa cymmbl, pa3HOCTU, NPOU3BEAEHUSI U YACTHOrO
DYHKLMN.

Mpoun3BoaHas CnoxHow n obpaTHoW PyHKLMA.

Tabnuua npon3BOAHbLIX OCHOBHbIX 3NEMEHTaPHbIX (PYHKLNNA.

2. OuddpepeHumpoBaHmne yHKUMI, 3adaHHbIX HESABHO U
napamMmeTpuU4ecKu.

Jlorapndpmmnyeckoe andepeHumpoBaHume.
[Mpon3BoaHbIE BbICWINX NOPSALAKOB OYHKLMI, 3aaHHbIX SBHO,
HEsIBHO M NapaMeTpUYecKu.
dopmynbl Tennopa n MaknopeHa.
[ndbchepeHUmanbHoe 3. OuddpepeHuman dyHKLMKU: onpeaeneHne u reoMmeTpudeckni
1.4 MCUMCHEHME cmblicrn. OCHOBHble TeopeMbl 0 auddepeHLmanax.
OunddepeHumanbl BbICLLMX NOPSOKOB.

4. HekoTopble Teopembl 0 anuddepeHLmMpyeMbIX OYHKLMAX.
Teopembl Ponns, Koww, Jlarpanxa n cnegcrems K HAM.
Mpaeuna Jlonutans. PackpbiTne HeonpeaeneHHocTen
pasnuyHbIX BUOOB.

5. TllpymeHeHne NpoM3BOAHbLIX PasfMYHbIX NOPSAKOB K
ncenenoBaHnio QYHKUUIA M MOCTPOEHUIO MX rPadhUKoB.
Heobxogummble 1 gocTaTouHbIE YCNOBMA MOHOTOHHOCTH
YHKUMN Ha MHTepBane.

JlokanbHble 3KCTPEMYMbI PYHKLIMIA: onpeaeneHns;
HeobxoanMble N 4OCTaTOYHbIE YCIOBUS JTOKanbHOro
aKcTpemyMa OyHKLMK.
Haunbonbliee n HaMMmeHbLLee 3Ha4YeHus PyHKUMM Ha OTpeske.
HanpaBneHusi BbINyKNocTu rpaduka QyHKUMKW. To4kn nepernoda.
AcumnTOoTbI rpaduka yHKUUN.
O6was cxema ncecnegoBaHus yHKUUM 1 NOCTPOEHNS ee
rpadouka.
Ne HavmeHoBarune paspena CopepxxaHve pasgena gUCLUMNIUHGI
n/n ONCLUMMNNUHDBI
2. TMpaktnyeckune 3aHATHA (1 cemecTp)
1. MaTpwubl: OCHOBHbIE MOHATUS U ONpeaeneHus.
[encteusa ¢ maTpuuamu.
Onpeagenutenu 2-ro un 3-ro NOpsiAKoB: onpeneneHns,
TepmuHonorusa. MuHopbl, anrebpanyeckme JOMNONTHEHNS.
BbluncneHune onpegenutenen pasnoxXeHnem nNo CTPOKe nnum
2.1 JlnHenHaga anrebpa CTon,6uy' =
2. CoWcTBa onpegenntenen.
HeBblpoxaeHHble maTpuubl. ObpaTHas matpuua.
3. CwucTembl NIMHENHbIX anrebpanyeckmx ypaBHeHUN. OCHOBHBbIE

NOHATUS.
PelueHre HEBBIPOXAEHHBIX JIMHEWHBIX CUCTEM anrebpanyeckmx
ypaBHeHuin. dopmynbl Kpamepa.




Mpon3BonbHbIE CUCTEMbI anrebpanyeckmx ypaBHeEHUA. PaHr
mMaTpuubl. Teopema KpoHekepa-Kanennu (6e3 okazatenbcrea).
PelueHune cuctem NUHeHbIX ypaBHeHUn meToaom Maycca.

2.2

AHanutnyeckas reomeTpua
Ha MJ10CKOCTU

BeKTopr. OCHOBHbIe MNOHATUA U onpegeneHna.

JINHeNHble onepaunn Haa BEKTOPaMU, CBOWCTBA BEKTOpPOB.
CKanﬂpHoe npounseeneHne BEKTOpPOB: onpeneneHune, CBOWCTBA,
NPUINOXXeHUA.

BeKTopHoe npounseegeHne BEKTOpPOB: onpeneneHne, CBOWCTBA,
NPUNOXEHNA.

CmeluaHHoe npounseegeHmne BEKTOpOB: onpeneneHune,
CBOWNCTBA, NPUNOXEHNA.

Cuctema KoopAuHaT Ha NMTOCKOCTU: OCHOBHbIE NMOHATUA;
OCHOBHbIE€ NPUNOXeHnA MeToda KoopaAMHAT Ha NJ10CKOCTU.
nOHﬂpHaﬂ cncrtemMa KoopauHaTt Ha NITOCKOCTU.

ypaBHeHme JINHAW Ha NJTOCKOCTU.

PasnunyHble YpaBHeHUA I'IpFlMOIZ Ha NIMOCKOCTU.
OcHOBHbIE 3a4a4m C I'IpﬂMOI7I Ha MNIOCKOCTW.

KpuBble 2-ro nopsigka Ha NNOCKOCTMU: OKPYXXHOCTb; AMIUNC;
rmnepbona; napabona.
KaHoHWYeckre ypaBHEHUS KPUBbLIX 1 UX OCHOBHbIE CBOWMCTBA.

2.3

BseneHve B aHanu3

MHoxecTBa. OCHOBHbIE onepauvn Ha MHOXEeCTBaMMU.
HekoTopkle cBoncTBa MHOXECTB. [leNCTBUTENbHbIE YMCha.
Yucnosble npomexyTkn. ABcontoTHasa BennynHa yucna.
OKpecTHOCTM TOYKM.

PyHKUMS: NOHATUE PYHKLMK; rpadmK PyHKLUK; Cnocobbl
3agaHnsa (PyHKLUUKN; OCHOBHbIE CBONCTBA U XapakTepUCTUKM
dYyHKUMK; obpaTHas 1 CroxHas PyHKUUN.

Yuncnosble nocneagoBaTesibHOCTU. OCHOBHbIE NMOHATUA,
onpegeneHns n CBOMCTBRa.

Mpenen yMcnoBoKr NocrnenoBaTenbHOCTY.

BeckoHe4yHo Manble n 6eCKoHeYHO BonbLUMe YMCNOoBbIE
nocnenoBaTesNibHOCTU.

MpenenbHbIN Nepexoa B HepaBEHCTBaX.

Mpenen MOHOTOHHOWM OrpaHMYEHHON NOCEA0BATENbHOCTH.
Yucrno e.

Mpenen yHKUMM B TOUKE U HAa BECKOHEYHOCTN.

BeckoHeuHo 6onbLuas QyHKLMS.

BeckoHeuHo Manble YHKLMN: onpeseneHns 1 OCHOBHbIE
Teopemsl.

Ces3b Mexay pyHKUMen, ee npeaenom n 6eCKoOHeYHO Manon
dYHKUMEN.

OcHoBHble TeopeMbl 0 npegenax dyHKunn. MNMprusHakm
CYLLEeCTBOBaHUS NPeaesos.

CpaBHeHne 6eCcKOHEeYHO MarbiX YHKUMN. OKBUBANEHTHbIE
©eCcKOHEYHO Marible 1 OCHOBHbIE TEOPEMbI O HUX.

MepBbIVi M BTOpOM 3aMeyaTenbHble npeaensl QYHKLMNA.
Cnefncremsa 13 BTOPOro 3ameyaTenbHoro npegena yHKUuun.

OpHOCTOpPOHHME Mpegernsl.

HenpepbIBHOCTL (PYHKUMM B TOUKE U HA MHOXECTBE.

Toukun paspbiBa PYyHKUUN U UX KITaccudukalms.

OCHOBHEBIE TEOPEMBI O HEMPEPBIBHBLIX (PYHKLUSIX.

Teopembl 0 cBOMCTBaX OYHKLIMN, HENPEPBLIBHBIX HA OTPE3KE.

2.4

O depeHumnansHoe
ncymcneHue

lMpounsBoaHas OyHKLMM OENCTBUTENBHOIO aprymMmeHTa.
dursnUecKnii U reOMETPUYECKUIA CMbICTTbI MPOM3BOOHOM
dYHKLMN B TOYKeE.

YpaBHeHUs1 KacaTeNbHON U HOpMasu K KpUBOW.

CBa3b mexay AndepeHUMpyeEMOCTBIO U HENPEPBLIBHOCTHIO
dPYHKLMN.

lMponsBogHas CymMmmbl, pa3HOCTU, MPON3BEAEHMS N YACTHOIO
PYHKLMN.

lMponsBogHas CNOXHOW 1 06paTHON PYHKLNA.

Tabnuua Npon3BOAHbLIX OCHOBHbIX 3MIEMEHTAPHbLIX (PYHKLWNA.

OuddepeHumpoBaHme dyHKUUIA, 3aaHHbBIX HESIBHO U




napamMmeTpUYeCcKu.

Jlorapudmuyeckoe ancddepeHLmpoBaHme.

Mpon3BoaHbIE BbICLLIMX MOPSAKOB OYHKLMIA, 3a4aHHbIX SBHO,
HESIBHO M NapaMeTpUYECKU.

®dopmynbl Tennopa n MaknopeHa.

3.

OudpepeHuman dyHKUUK: onpeaeneHme u reoMmeTpuyeckuin
cmbicn. OCHOBHble TeopeMbl 0 AuddepeHumnanax.
OundbdepeHumansl BbICLUINX MOPSAKOB.

HekoTopble Teopembl 0 AnddepeHunpyemMbiX PyHKUUSIX.
Teopembl Ponns, Koww, JlarpaHxa n cnegcreus K HAM.
MpaBuna Jlonutans. PackpbiTne HeonpeaeneHHocTen
pasnu4YHbIX BUOOB.

Heobxoammble 1 4OCTaTOYHbIE YCNOBUS MOHOTOHHOCTYU
PYHKUMM Ha UHTepBane.

JlokanbHble 3KCTpeMyMbl PYHKUMIA: onpeaeneHus;
HeobXoauMble M AOCTATOYHbIE YCITOBUS NTOKaNbHOMO
AKCTpeMyMa PYHKLUM.

Hanbonbluee n HanMmeHbLUee 3HaYeHUsT PYHKLUM Ha OTPESKE.
HanpaBneHus BbinyknocTu rpacduka dyHkumm. Toukm nepernba.
AcumnToTbl rpadomka yHKLMK.

O6uwasn cxema uccnegoBaHusi PyHKLMM 1 MOCTPOEHNSA ee
rpadgouka.

n/n

HanmeHoBaHue pasgena
OUCUUNMNHBI

CogaepxaHue pasgena ancunninHbl

1. Jlekuum (2 cemecTp)

15

WHTerpanbHoe ncumcrneHme

MoHsaTre nepeoobpasHon yHKLNN.

lMoHATue HeonpeneneHHoro uHterpana. CeorcTea
HeonpeaeneHHoro nHTerpana. Tabnvua HeonpeaeneHHbIX
WHTErpanoB OCHOBHbIX 3fieMEHTapPHbIX OYHKLWIA.
OCHOBHbIE METOAbI BbIMUCIIEHUSI HEONPEAENEHHbIX
WHTErpanoB: HENOCPEACTBEHHOIO NHTErPUPOBAHNS;
NoACTaHOBKM.

OCHOBHbI€ MeTOAbI BbIMMUCIEHUS] HEOMPEeAEeNeHHbIX UHTEerpasos:
3aMeHbl NEPEMEHHOW; MHTErpPUPOBAHUS MO YaCTsIM.

OnpeaenexHbIN HTerpan kak npegen MHTerpanbHON CyMMbI.
"eomeTpuryecknin n omsnyecKkmin CMbICI bl ONPEeAENEHHOro
nHterpana. ®opmyna HetoToHa-J1enbHumua.

OCHOBHLIE CBOWCTBA ONpeaenieHHoro nHrerpana.

OcHoBHble (POPMYIbl Y MeTOAbI ANS BbIYMCIEHUS
onpeneneHHoro MHTerpana.

HecobcTBEHHbIE MHTErpanbl: MHTerpasbl N0 6ECKOHEYHOMY
NPOMEXYTKY MHTErpUpPOBaHUS; MHTErpasbl OT OYHKLUIA C
0c0o00l TOYKOM Ha OTPe3Ke UHTErpPUPOBaHMS.

1.6

CDyHKLI,VIVI HeCKOJNbKNX
nepemMeHHbIX

PyHKUMM ABYX NepeMeHHbIX. OCHOBHbIE MOHATUSA U
onpeaeneHus.

Mpenensl yHKUMI OBYX NEPEMEHHbIX.

HenpepbIBHOCTE OyHKLMU ABYX NepeMeHHbIX. CBoWCTBa
YHKUMI, HEMPEPbIBHbLIX B OTPAHNYEHHON 3aMKHYTON obnacTtu.

YacTHble Npon3BOAHbIE NEPBOroO Nopsigka PYHKLMM HECKOSNbKUX
NepeMeHHbIX.

OuddepeHumpyemocTb 1 nonHein AnddepeHumnan yHKLMKn
HECKOJTbKMX NEPEMEHHbIX.

YacTHble NpOM3BOAHbIE BbICLUMX MOPSAKOB.
OuddepeHumans! BbICLLUNX NOPSOKOB.
[Mpon3BoaHbIE NO HanpaBnNeHuo. ['pagneHT.

3KcTpeMyMbl pyHKUMK ABYX NepeMeHHbIX. OCHOBHbIE
onpeaeneHns N NOHSTYS.

Heobxoavmele 1 OCTaTOUHbIE YCIIOBUS MOKANbHOIO
3KCTpeMyMa PYHKLMM OBYX NEPEMEHHbIX.

1.7

Pagbl

YuncnoBble psabl: OCHOBHBIE MOHATUS Y ONPELENEHNS.
Pag reomeTpudeckon nporpeccuu.

Heobxogmmbli NpnsHaKk CXOAMMOCTM YMCIIOBOIO psiaa.
"apMoHMyeckuii psa.




[ocTtaTto4Hble NpMU3HaKn CXOAUMOCTMN 3HAKOMOCTOAHHbLIX
UYMCIOBbLIX PSA0B: NPU3HAKK CpaBHeEHWs; Npu3Hak [Janambepa,
pagukanbHbIA U MHTErpanbHbI NpuaHaku Kowww.

3HakouepegyoLmecs Yncnosble pagbl. MNpusHak JNlenbHuua.
OO0t AoCcTaTOUHbIV NPU3HAK CXOQUMOCTU 3HAKOMEePEMEHHbIX
YWUCMNOBBIX PAOOB.

ABcontoTHasi 1 yCroBHas CXOAMMOCTM YMCINOBbIX PSAOB.
HekoTopble cBoncTBa abCOMOTHO CXOQALLMNXCHA PAAOB.

®yHKUMOHanNbHbIE PAabI.

CreneHHble psagbl. Teopema H. Abens.

MHTepBan n pagmyc cXoanMocTy CTeNeHHOro psaa.
CBoNCTBa CTEMNEHHbIX PAOOB.

Mepuoanyeckme pyHkuun. MNeprogmyeckme npouecchl.
TpuroHomeTpudeckuii pag Pypee.

PasnoxeHue B pag Oypbe 277 -Neprognyecknx dyHKLWN.
Teopema Oupuxne.

PasnoxeHne B psag Pypbe YETHbIX U HEYETHBIX (PYHKLUNA.
PasnoxeHue B psag Pypbe yHKLMIN NPOU3BONLHOIO nepuoaa.

1.8

OunddepeHuymanbHblie
ypaBHEHUS

O6wme ceeneHnst o auddepeHumanbHbIX YpaBHEHNSIX.
OudhepeHumanbHble ypaBHEHNSI NEPBOro nopsiaka: OCHOBHbIE
NOHATUS U ONpeaeneHus.

Teopema o cyLLecTBOBaHUM U €4UHCTBEHHOCTU peLleHns
3agauun Koww.

3agaun, npusogsme K aguddepeHumanbHbIM YpaBHEHUSAM.

YpaBHeHWS C pasaensownuMmcs nepemMeHHbIMMN.
OpHopogHble auddepeHUmanbHble ypaBHEHUS.

JInHenHble anddepeHumnanbHble ypaBHEHUSA NEPBOro Nopsaka
1 meToabl ux pewenus: . bepHynnu n Bapnaumm
NPoOn3BOSIbHOM NOCTOsIHHOW (JlarpaHxa).

OunddepeHumanbHble ypaBHEHNS BbICLLNX NOPSIAKOB: OCHOBHbIE
NOHATUS U ONpeaeneHuns.

Teopema 0 CyLeCTBOBaHUN 1 €QUHCTBEHHOCTU peLleHmns
3agauun Koww.

HekoTopkle guddepeHumnanbHble ypaBHEHUS, [ONYCKalOLLne
NOHWXeHNe Nopsiaka.

JInHenHble ogHopoaHble ouddepeHUManbHble ypaBHEHNUS
BTOpOro nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA UX 0BLLNX
peLLeHnn.

MHTerpupoBaHmne NMHenHbIX 04HOPOAHbLIX AnddepeHumanbHbIX
YPaBHEHW BTOPOro Nopsifka C NOCTOSHHbIMU
KoadppuLmeHTamu.

JInHelHble HeogHopoaHble anddepeHLmanbHble YpaBHEHNS
BTOpOro nopsigka. CTpykTypa 1 HEKOTOpble CBOMCTBA UX 0BLLNX
peLLeHnn.

MeTopg Bapuaumm Npom3BONbHbIX NOCTOSIHHBIX (JlarpaHxa) ans
noucka YyactHoro pewexus JIHOY BToporo nopsaka.

Teopema 0 CNOXeHWUN peLLEeHn.

n/n

HanmeHoBaHue pasgena
OVCUUNITIUHBI

CopepxaHue pasaena AucuUuniuHel

2. TpakTnyeckune 3aHATHA (2 cemecTp)

25

WHTerpanbHoe ncymcnexme

1.

MoHsATMe nepBooGpasHoOM yHKLNN.

lMoHATue HeonpeneneHHoro uHterpana. CeoricTea
HeonpeaeneHHoro nHTerpana. Tabnvua HeonpeaeneHHbIX
WHTErparnoB OCHOBHbIX 3fleMeHTapHbIX (PYHKLMNA.
OCHOBHbIE METOAbI BLIYMCIIEHUST HEOMPEAENEHHbIX
WHTErpanoB: HENOCPEACTBEHHOIO UHTENPUPOBAHUS;
NoACTaHOBKMU.

OCHOBHbIe MeTOAb! BbIMUCIIEHUS] HEONPEOENeHHbIX UHTEerparos:
3aMeHbl NepeMeHHOW; MHTErpUpPOBaHUst MO YacTsM.

OnpefgeneHHbIvi MHTErpan Kak npegen MHTerpanbHON CyMMbl.
"eomeTpuryecknini n nan4ecKknin CMbICribl OnpeaeneHHoro
uHTerpana. Popmyna HetoToHa-J1enbHmuUa.




OCHOBHbIE CBOCTBA onpegeneHHoro MHTerpana.

OcCHOBHbIe (bOpMyJ'IbI 1N MeToabl ANnA BblYUCITEHNA
onpegesieHHoro nHTerparsna.

HecobcTBEHHbBIE MHTErpanbl: MHTErpansl No 6eckoHe4YHOMY
NPOMEXYTKY UHTENPUPOBAHWUSI; MHTErparnbl OT PyHKUUIA C
0Ccob0W TOYKOWM Ha OTPE3KE UHTErPUPOBaHMS.

2.6

(DyHKLI,l/Il/I HECKOJIbKUX
nepemMeHHbIX

®PyHKUMNM ABYX NnepeMeHHbIX. OCHOBHbIE MOHATUS U
onpeaeneHus.

Mpegensl MyHKUMIA OBYX NEepEeMEHHbIX.

HenpepbIBHOCTb OyHKUMU ABYX NepeMeHHbIX. CBoucTBa
YHKUNIA, HENPEPbIBHBIX B OrPaHNYEHHON 3aMKHYTOM 06nacTy.

YacTHble npon3BoHbIE NEPBOro nopdaka q)yHKLI,I/II/I HECKOJTbKNX
nepemMeHHbIX.

OudbdepeHumpyemocTb 1 NonHbIi guddepeHuman yHKUMKn
HECKOJTbKMX NEPEMEHHbIX.

YacTHble Nnpon3BogHble BbiCIMX nopsakos. OuddepeHumans
BbICLUMX MOPSAKOB.
MponssogHas no HanpaeneHuo. 'pagueHT.

OKCTpEMYMbI OYHKLMK ABYX NepeMeHHbIX. OCHOBHbIe
onpeaeneHns 1 NoHATYS.

Heobxoammble 1 AOCTaTOUHbIE YCIOBUS NOKANbHOMo
3KCTPEMYMa (PYHKLUM ABYX NEePeMEHHbIX.

2.7

Papbl

Yuncnosble psabl: OCHOBHbIE MOHATUSA 1 ONpeaeneHuns.

Psag reomeTpuyeckon nporpeccun.

Heobxoaumblin NpusHak CXOAMMOCTU YMCNOBOTO psiaa.
"apMoHunyeckui psaa.

JocTaToyHble Npr3HakM CXOANUMOCTU 3HAKOMOCTOAHHbIX
UYNCNOBLIX PSAOB: NPU3HaKM cpaBHeHUs; NpusHak Janambepa,
pagukanbHbI U MHTEerpanbHbIv npuaHaku Kowww.

3HakouvepegyoLmecs umcnosble pagbl. [NpusHak JlenbHuua.
O6LWmin 4OCTaTOUHbIM MPU3HAK CXOOUMOCTM 3HAKOMEPEMEHHbIX
YMCIOBbIX PSA0B.

A6contoTHasa 1 ycrioBHas CXO04MMOCTU YMCNOBbLIX PAO0B.
HekoTopble cBoncTBa abCONKTHO CXOASALMXCH PSOOB.

dyHKUMOHanNbHbIE paabl.

CteneHHble psgbl. Teopema H. Abens.

MHTepBan n pagnyc CXoauMoCTy CTENEHHOIO psiaa.
CBOWCTBaA CTENEHHbIX PSA0B.

Mepurogmnueckne dyHkummK. Neprnognyeckme NpoLecchbl.
TpuroHomeTpuyeckuin psg Pypbe.

PasnoxeHue B pag Oypbe 277 -Neprognyecknx dyHKLWN.
Teopema [Jupuxne.

PasnoxeHune B psag Pypbe YETHbIX N HEYETHbIX OYHKLIMNA.
PasnoxeHue B psag Pypbe pyHKUMIA NPON3BONBHOIO Nepuoaa.

2.8

OuddepeHumnansbHble
ypaBHEHUS

O6wwme ceegeHns o gudpdepeHumanbHbIX ypaBHEHUSX.
OuddepeHumanbHble ypaBHEHNS NepBOro nopsaka: OCHOBHbIE
NOHATUS 1 onpeaeneHus.

Teopema 0 CyLeCcTBOBaHNN M €OUHCTBEHHOCTU peLleHs
3agayun Kown.

3agaun, npusogswme K guddepeHumanbHbIM ypaBHEHMSM.

YpaBHeHWS C pa3gensowmMMmUcs NnepeMeHHbIMU.
OpgHopogHble auddepeHumnanbHble ypaBHEHNS.

JInHenHble auddepeHumanbHble ypaBHEHUS NepBOro nopsaka
n MeTtoabl ux peweHus: V. bepHynnu n sapuauum
NPOM3BOJIbHOM NOCTOsIHHOM (JlarpaHxa).

OuddepeHumanbHble ypaBHEHNS BbICLUMX NOPSAKOB: OCHOBHbIE
MOHATUS 1 onpeaeneHus.

Teopema 0 CyLecTBOBaHUM U €OUHCTBEHHOCTU peLLEHMS
3agayum Kown.

HekoTopble auddepeHumnansHble ypaBHEHUS, JoNyCKaoLne
MOHMXEHME nopsaaka.

JInHeHble ogHOpoaHbIe AMddepeHUManbHbIe YpaBHEHNS
BTOpOro nopsgka. CTpyKTypa 1 HEKOTOpble CBOMCTBA MX OBLLMX




peLleHnn.

WHTerpmpoBaHue NuHenHbIx 0aHOPOAHBLIX AnddepeHumansbHbIX
ypaBHEHUA BTOPOro nopsaka ¢ NOCTOSAHHLIMM
KoadhpuLmeHTamu.

5. JluHeliHble HeogHopoaHble AndihepeHLmanbHble YpaBHEHNS
BTOpOro nopsiaka. CTpykTypa n HeKOTOpble CBOWCTBA UX 0OLLMX
peLleHnn.

MeTopn Bapuauuy Npou3BOrbHbLIX NOCTOSHHLIX (JlarpaHxa) Ang
nowcka vyacTtHoro pelweHus JIHOY BToporo nopsgka.
Teopema 0 CNOXeHUU peLleHui.

13.2. Temsbl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUI:

Buabl 3aHATMI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl CaMoCToSTeNbHaS
n/n (pasgena) oucunninHbl Jlekumm MpakTnyeckue paGora Bcero
01 JInHenHas anrebpa 6 6 6 18
02 AHanutnyeckas 8 8 8 o4
reomeTpusi Ha NIIOCKOCTH
03 BseneHne B aHanu3 12 12 12 36
04 OundbdepeHumnansHoe 10 10 10 30
ncymncneHme
05 WHTerpansHoe 10 10 10 30
ncymncrneHme
06 DYHKLMMN HECKONBKMX 8 24
nepemMeHHbIX
07 Paabl 8 8 8 24
08 OndbdepeHumnansHble 10 10 10 30
ypaBHEHUs!
WToro: 72 72 72 216

14. MeToan4yeckue ykasaHma Ans odoyyarowmxcsa no 0CBOEHNIO ANCLUNIIUHDbI:

B npouecce npenogaBaHus OUCLUNAMHBI «BbiClias maTemMaTuka» MCNonb3ylTCA Takue BuAbl
y4yebHon paboTbl, KaK NeKumMu, NpakTUyYecKkne 3aHATMS, a Takke pasnuyHble BUAbI CAMOCTOATENbHON
paboTbl obGyYaroLmnxcs.

MeToanyeckme ykasanvsa ansa obyyarLmxcsa npn paboTe Hag KOHCNEKTOM NEKLNA.

Nekuma — cuctemartmdeckoe, nocnegoBaTenbHOE, Yalle MOHOMOTMYECKOe — U3NOoXeHue
npenogasartenem y4ebHoOro Matepumana, kak npaBumio, TEOpeTUYECKOro Xxapakrepa.

B npouecce nekuMm O0Oy4alOWMMCH pPEKOMEHOYETCA BECTU KOHCMEKT, YTO MO3BOMMUT
BMNOCNeACTBMM BCMOMHUTb M3YYEHHbIN MaTepuarn, LOMOMHUTL COAEPXaHWe MpU CaMOCTOSITENbHOM
paboTe c nuTepaTypon, NOArOTOBUTLCH K 3K3aMEHY.

Cnepyet Takke oOpawartb BHMMaHue Ha KaTteropuu, OPMYIMPOBKKN, pacKpbiBaloLLime
cofepXXaHue Tex WUI UHbIX SBMEHWUA U NPOLECCOB, HAayYHble BbIBOAbLI M MPaKTUYECKNE PEKOMEHOALNN,
NONOXMTENbHBIN OMbIT B OPAaTOPCKOM MCKyccTBe. XKenaTenbHO OCTaBuTb B pabounx KOHCnekTax nons,
Ha KOTOpbIX [fenatb TMOMETKM U3 pPEKOMEHOOBAHHOW nuTepaTypbl, OOMOSMHSAIWME MaTtepuan
NPOCNYLUAHHON NeKuMM, a Takke NoAYepkuBaroLme 0CoOYyl BaXXHOCTb TEX MIU UHbIX TEOPETUYECKUX
NOSTOXXEHWMN.

NMobas nekumss [OSPKHa WMETb JIOTMYECKOe 3aBeplUeHWe, porlb  KOTOPOro  BbIMOJSHSET
3aknoyeHne. BbiBoabl B KOHUE nekumm OpMYnMpPYHTCA KpaTKO M NAKOHUYHO, UX LenecoobpasHo
3anucbiBatb. B koHUe nekumn oOyvawwmecss MMEKT Tak Xe BO3MOXHOCTb 3agaTb BOMPOCHI
npenogaBaTternto nNo TEMe NeKumn.

MeToanyeckme ykasanvsa ans odyyarmxcsa npy paboTe Ha NPaKTUYECKOM 3aHATUM.

MpakTuyeckne 3aHATUA peanusylTcs B COOTBETCTBMM C paboymm yy4ebHbIM MraHoM npu
nocneaoBaTeNibHOM U3yYeHUM TEM AUCLUNIUHBI.

B xode noarotoBkM K MPaKTUYECKUM 3aHATMSAM  OOyyarowumcs peKOMeHOyeTCst U3yy4uTb
OCHOBHYIO NMTepaTypy, O3HAaKOMWUTLCA C AOMOJSIHUTENBHOW nuTepaTtypon. lNMpu 3ToM cnegyeTt y4vecTb
pekomeHgauuMn npenogasatens u  TpeboBaHus y4yebGHOM nporpammbl.  PekomeHayeTcsa  Takke
AopabaTtbiBaTb CBOW KOHCMEKT NeKuMu, genas B HEM COOTBETCTBYKOLUME 3anvMcuM U3 NUTepatypbl,
peKkoMeHA0BaHHOW NpenoaasaTtenem 1 npegyCMOTpeHHOM paboyert NporpaMmon.




B cBA3M ¢ TeM, 4TO aKTMBHOCTb 0By4atoLLEerocs Ha NPaKTUYECKMX 3aHATUAX ABSeTCA NpeagMeToM
KOHTPONSA €ero npoaBWXKEHWSI B OCBOEHMM Kypca, TO MOAroToBKA K TakUM 3aHATMAM TpebyeT
OTBETCTBEHHOIO OTHOLLIEHUS.

PeweHne 3apgay — BbinonHeHne oby4varowmmucsa Habopa npakTUYecknx 3agaHui npegMeTHON
o6nacTu ¢ uenbio BbipaboTKM HABLIKOB MX PELLUEHUs1, 3aKpensieHnst TeopeTnydeckoro matepmana.

Mpexage 4Yem NPUCTYNUTbL K peLleHnto 3agad, obyvarolemycs HeobXxoOuMO O3HaKOMUTLCS C
COOTBETCTBYHOLLMMM pasgenamm nporpammbl AUCUMNAMHBLI MO y4ebHOM nuTepaTtype, peKoMeH40BaHHOMN
nporpaMMon Kypca; Monyy4uTb OT npenogaBaTenst MHPoOpMauuio O nopsake NpOBeAEeHUs 3aHATUS,
KpUTEPUSX OLEHKM pe3ynbTaToB paboTbl; MOMAy4yMTb OT MpenogaBaTens KOHKPEeTHOe 3adaHue W
WHOpMaUMIo O cpokax BbINOMHEHMs!, O TpeboBaHWSAX K OodopmneHnto n copme npeacTraBneHus
pes3ynbTaToB.

Mpn BbINONHEHWMM 3agaHUst HEOHXOOUMO MPUMBECTU Pa3BEpPHYTblE MOSICHEHWUS XO4a PELUEeHUs n
npoaHanManpoBaTb MOMy4YeHHble pe3ynbtathl. [lpy  HeobxoammocTn  obydatowmecs  UMeroT
BO3MOXHOCTb 3afaTb BOMPOCHLI NpenogaBaTentd Npyv BO3HUKHOBEHWM 3aTPyAHEHUA B XOAE peLleHus
3ajad.

MeToamyeckme ykasanus anst 06y4aroLLmMxcsa Npyu CaMoCTOATENBHOW paboTe.

CamoctosiTenbHas paboTta cTygeHToB Mo yyebHon auvcumnnmHe «Bbicwasa maTtemaTtukar
npegnonaraeT U3y4YeHne N KOHCNEKTMpPOBaHME BCEX HEOOXOAMMbIX MaTepuaroB Mo nporpaMmme Kypca c
NCNonb30BaHNEM PEKOMEHAYEMON NpenodaBaTenieM nMTepaTypbl, a Takke CaMOCTOSATENTbHOE OCBOEHUE
N 3aNOMMHaHWE NOHATUAHOIO annapaTa N3y4aemMon OUCLMNIIMHBI U BbINONTHEHWE Psifa TEOPETUYECKMX U
NnpakTU4ecknx 3adaHui, BblAaBaeMblX CTyAeHTaMm npenogaBaTenieM Ha NEKUMOHHBLIX U MPakTU4eCKuX
3aHATUSIX.

Bce 3apgaHus, BbINoOMHAEMbIE CTyAeHTaMn CaMOCTOSTENbHO, NOANEeXaT nocrneaywen nposepke
npenogaBaTenem.

CamocTtoatenbHas paboTta obydaromxcs HanpaeneHa Ha CaMOCTOATENTbHOE OCBOEHNE BCEX TEM
N BOMNPOCOB Yy4YebBHOW AMCUMMNMHBI, MPefyCMOTPEHHbIX nporpammon. CamocTosiTenbHas paboTta
aBnseTca obasaTenbHbiM BUOAOM AEATENBHOCTM OIS KaKAoro obyvarouwierocs, ee o6bem no yyebHomMy
Kypcy onpegensetca ydebHbim nnaHom. [lpu  camoctoaTenbHom paboTe  obGyvaromnmncs
B3aMMOAENCTBYET C peKOMeHAOBaHHbIMWU MaTepuanamMmm npy MMHUMansHOM yyacTum npenogasatens.

CamocTtosaTtenbHast pabota ¢ yyebHuKamu, y4yebHbIMM MOCOOUAMKM, HAY4HOW, CMPaBOYHON W
nonynsapHonM nutepaTypon, maTtepuanamm nepunoamyecknx usgaHunm wn pecypcamu cetu Internet,
CTaTUCTUYECKMMWN [aHHbIMU ABNAeTcs Havbonee 9oddEKTUBHBIM METOOOM MOMyYEeHUs 3HaHWUN,
NMo3BOSISIET 3HAYMTENbHO aKTMBU3MPOBaTb MpPOLECC OBrageHus uHdgopmaumen, cnocobereyet Gornee
rnybokomy YCBOEHWIO Mn3yyaemMoro maTtepuana, dopMmupyeT Yy oOyyalLlmMxcs 3anHTepecoBaHHOEe
OTHOLLEHWNE K KOHKpeTHOM npobneme.

Bonpocbl, koTopble BbI3bIBAKT Yy 0ByYaloWMXCA 3aTpyAHEHUS NPWU NOAroTOBKe, AO0SMKHbI BbiTb
3apaHee C(OpPMynNMPOBaHbl M 03BYYEHbl BO BPEMS 3aHATUA B ayauTopum ANs OOMOSHUTENbHOro
pas3bsACHeHUs npenogasaTeniem.

[nsa ycnewHoro n nnNogoTBOPHOro obecnevyeHns UTOroB CamoCTosATENbHOM paboTbl paspaboTaHbl
y4yebHO-MeToaMYEeCKNe yKasaHNA K CaMOCTOATENbHOM paboTe CTYAEeHTOB Hag pasnuyHbIMU pasgenamu
ANCLUNINHBI.

Buabl camocTtosTenbHonm paboTbl: KOHCMEKTUpPOBaHWE Y4ebHOW M  HaydHOW nuTepaTtypbl;
npopaboTka y4ebHoro matepuana (no KOHCnekTam fekunn, y4ebHom n Hay4yHon nuTtepaTtype); paboTta B
9NEeKTPOHHOM 6ubnuoTteyHon cucteme; pabora C WMHEOOPMAUMOHHLIMK CMPABOYHBIMU CUCTEMAMMU,
BbINOSIHEHNE AOMALIHUX 3adaHui (MPaKTUYECKUX N TEOPETUYECKUX); BbIMOMHEHNE KOHTPOMbHbIX paboT;
noAroToBKa K NpakTUYeCKNUM 3aHATMAM; paboTa ¢ Bonpocamm Ans camonpoBEPKN.

OcobeHHOCTH y4eOHO-MeToanYeCKOro obecnevyeHus camoctosTenbHon paboTbl ansa nuy ¢ OB3:

CTygeHTbl C OrpaHWYeHHbIMM BO3MOXHOCTSAMW 340POBbS  MMEKT CBOM  crieuuduyeckue
0Co0BEHHOCTN BOCMNpUATUSA, nepepaboTkn matepuana. Nogbop u paspaboTka y4yebHbIX MaTepuanos ans
Takmx CTyOEeHTOB NPOWM3BOAMTCA C Yy4eTOM TOro, 4Tobbl MpegocTaBUTb 3TOT MaTepuan B pPasfuyHbIX
dopmax Tak, 4TOobbl OOyYalLMACH C HapyLeHMsAMU cryxa nonyyun uHopMaumio BU3yarnbHO, C
HapyLEHUAMN 3peHNs — ayanarnbHo.

lMpeoycmMoTpeHo B criydae HeobXxoaAMMOCTU Cco3faHne TEKCTOBOW Bepcuu noboro HeTeKCToBOro
KOHTEHTa ANs ero BO3MOXHOro npeobpasoBaHus B anbTepHaTUBHbIE POPMbl, yAOOHbIE NS pasnnyHbIX
nonb3oBaTtenen, anbTEePHATMBHYIO BEPCUIO  MEOMAKOHTEHTOB, NpedycMoTpeHa  BO3MOXHOCTb
mMacwTabupoBaHna TekcTa M n3obpaxeHun 6e3 noTepu kavecTtBa, NpedyCcMOTpeHa AOCTYMNHOCTb
ynpaBrieHNss KOHTEHTOM C KnaBuaTypbl.




15. lNepeyeHb OCHOBHOW W [OONOJSIHUTENILHOW NUTepaTypbl, PEeCypCcoOB WHTEpPHeET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLMUMNIINHDI:

a) OCHOBHas nuTepaTtypa:

Ne
n/n

NcTouHnk

Lnnayes B. C. Hayana Bbiclien matemaTuku [OnekTpoHHbIn pecypc] / LWvnaves B. C. — 5-¢,
cTepeoTunHoe. — CaHKT-I'IeTep6ypr : JlTanb, 2013. — 384 c¢. — KHura u3 konnekumm JlaHb -
MaTtemaTuka. ISBN 978-5-8114-1476-5. —
<URL:http://e.lanbook. com/books/element php?pll_cid=25&pl1_id=5713>.

TyraH6aes A. A. OCHOBbI BbICLLEN MaTeMaTuKM [OneKTpoHHbIn pecypc] / TyraH6aeB A. A. — 1-e
n3a. — CaHkr-lMeTtepbypr : NaHb, 2011. — 496 c. — KHura us konnekuun JlaHb - MaTemaruka.
— ISBN 978-5-8114-1189-4. —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2036>.

Haszapos A. WN. Kypc matematukn Ons HemMaTeMaTUyeckux crneumanbHOCTEN U HanpasrneHuin
GakanaBpuaTa [OnekTpoHHLIN pecypc] / Hasapos A. W., Hasapos U. A. — 3-e usga., ucnp. —
CaHkr-lMeTepbypr : NaHb, 2011. — 576 c. — PekomeHgoBaHo HMC no matemaTtuke n MexaHuke
YMO no knaccu4yeckomy yYHMBEPCUTETCKOMY 0Opa3oBaHuMi0 B KadecTBe yvyebHoro nocobus ans
CTyaeHToB By30B. — KHura ns konnekumm Jlavb - Matematmka. — ISBN 978-5-8114-1199-3. —
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1797>.

3emckoB B. H. 3agayHuk no BeicLLen maTeMaTtuke Ans By30B [ONeKTPOoHHbLIN pecypc] / 3eMckoB
B. H., KanbHen C. I'., Jlecun B. B., MNocnenos A. C. — 2-e u3ga., ctep. — CaHkr-lNeTepbypr :
Jlanb, 2011. — 512 ¢. — KHura ns konnekummn Jlanb - Matematmka. — ISBN 978-5-8114-1024-8.
— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1809>.

BooeuH A. 10. Beicwas matemaTtuka. CtaHgapTHble 3a4adm ¢ OCHOBaMU TEOPUN [ONEKTPOHHbIN
pecypc] / BoosuH A. 10., Muxanesa J1. B., MyxuHa B. M. n gp. — 1-e n3g. — Cankr-lNeTtepbypr :
Jlanb, 2009. — 192 c. — KHura ns konnekummn Jlanb - Matematmka. — ISBN 978-5-8114-0860-3.
— <URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=45>.

Jincnukun B. T. MaTemaTuka B 3agadvax C pelieHusmMu : yyebHoe nocobue / JlucnukuH B. T.,
Conosenyuk U. J1. — 7-e naa., ctep. — CaHkr-lNetepbypr : JlaHb, 2020. — 464 ¢c. — ISBN 978-
5-8114-4906-4. — TeKCT : 9NEeKTPOHHbIA // JlaHb : 3NEeKTPOHHO-6ubnuoTeyHas cuctema. -
<URL:https://e.lanbook.com/book/126952> (gata obpaiieHma 04.10.2021).- Pexum goctyna :
015 aBTOPK3. NoNb30BaTENeNn.

0) gononHuUTenbHasa nuTepartypa:

Ne
n/n

McTouHnk

HataHcoH W. . KpaTkuin Kypc BbiCLLIE MaTeMaTuKn [ONeKTpoHHbIN pecypc] / HataHcoHn WU. TT.
— 10-e u3g., crep. — CaHkr-lNMeTepbypr : Jlanb, 2009. — 736 c. — [onyweHo HayyHo-
mMeToguyecknm coBeTom MuHucTepcTBa 0OOpa3oBaHua n Haykm PP B kayectBe y4debHOro
nocobus ans CTyQeHTOB BY30B, OOy4awoLMXCA MO HanpaeneHuto "TexHudeckne Haykn"
(550000). — Knura wn3 konnekuumn JlaHb - Marematuka. — ISBN 978-5-8114-0123-9. —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=283>.

Mbiwkuc A. . Jlekuun no Bbiclen mateMmaTtuke [OnekTpoHHbIn pecypc] / Mbiwkuc A. [I. — 6-e
nsg.,mucnp. — CaHKT—I'IeTepGypr : Nanb, 2009. — 688 c. — Knura u3 konnekumn JlaHb -
MaTtemartuka. ISBN 978-5-8114-0572-5. —
<URL:http://e.lanbook. com/books/element php?pll cid=25&pll id=281>.

Metpywko W. M. Kypc Bbicluen matematvku. BeegeHve B mMaTtemaTuyeckun aHanus.
OnddepeHumnaneHoe ncumcnenune. Jlekuum n npaktukym [SnekTpoHHbIn pecypc] / MNeTpywko W.
M. — 4-e wusg..crep. — Cankr-letepbypr : JlaHb, 2009. — 288 c¢. — [onyweHo
MwuHuctepcTBom obpasoBaHus P® B kayecTBe y4ebHOro nocobuss Ansd CTyO4EHTOB BbICLUMX
y4ebHbIX 3aBedeHun, obydarowmxcs No HanpaBneHuam: "TexHuuyeckne Hayku", "TexHuka u
TexHomorun". — KHura us konnekummn Jlanb - Matematmka. — ISBN 978-5-8114-0578-7. —
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=302>.

MeTtpywko N. M. Kypc Bbicwen matematukn. MiHTerpanbHoe ncuncnenme. OyHKUUM HECKONMBbKNX
nepemMeHHbIX. JuddepeHumnaneHble ypaBHeHMS. JleKumMn 1 npakTukym [OnekTpoHHbIn pecypc] /
Metpywko N. M. — 2-e u3g.,ctep. — CaHkT-leTepbypr : JlaHb, 2008. — 608 c. — [JonyLieHo
MwuHucTepcTBom obpasoBaHus PO B kadecTBe y4yebGHOro nocobusi And CTyOAEHTOB BbICLUUX
y4yebHbIX 3aBefdeHun, obydaromxcs no HanpaBneHusam: "TexHuyeckne Hayku", "TexHuka u
TexHornorun". — KHura us konnekummn Jlanb - Matematmka. — ISBN 978-5-8114-0633-3. —
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=306>.

MeTtpywko N. M. COOpHMK 3aa4 1 TUMNOBbLIX PAacyYeTOB MO BbICLUEN MaTeMaTuKe [ONeKTPOHHbIN
pecypc] / Metpywko W. M., bapaHeHkoB A. U., Boromonosa E. . — 1-e u3g. — CaHkT-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5713
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%A2%D1%83%D0%B3%D0%B0%D0%BD%D0%B1%D0%B0%D0%B5%D0%B2,%20%D0%90.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2036
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9D%D0%B0%D0%B7%D0%B0%D1%80%D0%BE%D0%B2,%20%D0%90.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1797
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%97%D0%B5%D0%BC%D1%81%D0%BA%D0%BE%D0%B2,%20%D0%92.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1809
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%92%D0%B4%D0%BE%D0%B2%D0%B8%D0%BD,%20%D0%90.%20%D0%AE.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=45
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9B%D0%B8%D1%81%D0%B8%D1%87%D0%BA%D0%B8%D0%BD,%20%D0%92.%20%D0%A2.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9D%D0%B0%D1%82%D0%B0%D0%BD%D1%81%D0%BE%D0%BD,%20%D0%98.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=283
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9C%D1%8B%D1%88%D0%BA%D0%B8%D1%81,%20%D0%90.%20%D0%94.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=281
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9F%D0%B5%D1%82%D1%80%D1%83%D1%88%D0%BA%D0%BE,%20%D0%98.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=302
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9F%D0%B5%D1%82%D1%80%D1%83%D1%88%D0%BA%D0%BE,%20%D0%98.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=306
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9F%D0%B5%D1%82%D1%80%D1%83%D1%88%D0%BA%D0%BE,%20%D0%98.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus

MeTepOypr : NaHb, 2009. — 240 c. — Knura n3 konnekuum JlaHb - MatemaTuka. — ISBN 978-5-
8114-0930-3. — <URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=310>.

Ocunoe A. B. Jlekuun no Beiclen matematuke [OnekTpoHHbin pecypc] / Ocunos A. B. — 2-e
n3a., mcnp. — CaHkr-MNetepbypr : Jlanb, 2014. — 320 c. — Knura mn3 konnekuun JlaHb -
MaTtemaTuka. — ISBN 978-5-8114-1747-6. —
<URL:http://e.lanbook.com/books/element.php?pll_id=50157>.

lMoHTep H. M. COopHuK 3agay no BbicLle MaTeMaTuke [OnekTpoHHbIi pecypc] / MoHTep H. M.,
KysbmuH P. O. — 13-e, ctep. — CaHkT-leTepbypr : NaHb, 2003. — 816 c. — Knura wu3
Konnekumm JlaHb - MaTtemaTuka. — ISBN 5-8114-0490-5. —
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=622>.

KysHeuoB A. B. COOpHMK 3agad U ynpaxHeHW no BbiCWEN maTtemaTtuke. Martemartuuyeckoe
nporpamMmmupoBaHne [3AnekTpoHHbIn pecypc] / KysHeuos A. B., Cakosuy B. A., Xonog H. U,
CnykuH H. M. u gp. — 3-e n3g. ctep. — CaHkr-leTepbypr : JlaHb, 2010. — 448 c. — KHura u3
Konnexuum Jlanb - MatemaTuka. — ISBN 978-5-8114-1057-6. —
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=539>.

KysHeuos J1. A. CO60pHMK 3aaaHuii No BbICLLENW MaTemaTuke. TUNoBble pacyeTbl [ONEeKTPOHHbIN
pecypc] / KysHeuos J1. A. — 13-e un3g., ctep. — CaHkr-lNeTepbypr : NaHb, 2015. — 240 c. —
OonyweHo MuHuctepctBom obpas3oBaHusi U Hayku PO B kadectBe yuyebHoro nocobusi ans
CTYOEHTOB BbICLUMX Y4YeOHbIX 3aBedeHWi, OOy4valolmMxcs MO HanpaBeHUsIM MOArOTOBKA U
cneumanbHOCTAM B 0OMacTu €CTECTBEHHbIX HAyK M MaTeMaTuKu, TEXHWUKA W TEeXHOMOruw,
obpasoBaHus u negarornkn. — Kaura us konnekuum JlaHb - MatemaTtuka. — ISBN 978-5-8114-
0574-9. — <URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4549>.

B) MHGOOPMALMOHHBIE 3NTIEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI:

Ne
n/n

Pecypc

http://www.lib.vSuU.ru - 3NeKTPOHHbLIV KaTanor n anekTpoHHasa 6ubnunorteka 3HG BI'Y

https://e.lanbook.com/ - anekTpoHHO-6ubnmMoTevHasn cuctema "laHp"

http://www.studmedlib.ru - anekTpoHHO-bMbnnoTeyHas cuctema "KoHcynbTaHT cTygeHTa"

http://www.kuchp.ru — SneKkTpoHHbIA canT Kadeapbl YpaBHEHWUA B YaCTHbIX MPOM3BOAHbLIX U
TEOPUN BEPOATHOCTEN MaTEMATUYECKOrO (hakynbTeTa

http://www.edu.ru - doegepanbHbii noptan «Poccuinckoe obpaszoBaHne»

http:// school.msu.ru — maTeMaTU4ECKUN KOHCYIbTALMOHHbIN LEHTP

N[O B~ |[WIN(F

http://mschool.kubsu.ru — 6MbnmoTeka 3NEeKTPOHHbIX Y4eOHbBIX Nocobui

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyYyeHns Ansi CaMOCTOATENIbHOW paboThbl

Ne
n/n

McTouHnk

lMnockocTb 1 NpsiMas NMHMSA B MPOCTPaAHCTBE [ONEKTPOHHbIN pecypc] : ydebHo-meTogmyeckoe
nocobue : [ana crtya. 1 kypca reon., UCT. U xuMM. pak. O4yHom popmbl OOy4veHus, Ans
HanpaeneHun: 05.03.01 - Neonorus, 04.03.01 - Xumug, 04.03.02 _ Xumus, domsmka 1 MeEXaHUKa
matepunanos, 39.03.01 - Counonorus, ana cneuyunansHocth: 04.05.01 - dyHgameHTanbHasa u
npuknagHas xmmus] / BopoHex. roc. yH-T ; cocT. : JI. H. bapkoBa, Jl. B. be3py4dkmHa. —
OneKTPOoH. TeKCToBbIE U rpad. AaHHble. — BopoHex : N3gatenbckun gom BIY, 2019. — 3arn. ¢
TMTyn. aKkpaHa. — CobogHbi goctyn w3 wuHTpacetm BIY. — TekctoBbin dhann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf>.

Psagbl [OnekTpoHHbIN pecypc] : y4ebHo-meTogmyeckoe nocobue ang By30B : [Ans cTygeHToB 1-2
K. O4HOM popMbl 0By4eHuss xum. dak. : gna cneumansHocTen : 020101 - Xumwusg; 020900 -
Xumusi, pusmka n mexaHvka matepuanos] / BopoHex. roc. yH-T; cocT.: . B. [onoBaHeBa, E. B.
lMeTpoBa. — JnekTpoH. TekcToBble AaH. — BopoHex : WML Bry, 2011. — 3am. ¢ tutyn.
3KpaHa. — ONeKTpoH. Bepcus ned. nybnukaumm. — CBobogHbIN AoCTyn U3 MHTpacetn BIY. —
TekcToBbIN pann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-96.pdf>.

lMnockocTb 1 NpsiMas B NPOCTpaHCTBE [ONEKTPOHHBIN pecypc] : y4ebHo-MeToanyeckoe nocobme
Ons BY30B : [ANdA CTygeHToB 1-2 K. 04HOM hopMbl 0OyveHns xum. dak. : ang cneumanbHOCTU
020900 - Xvmus, u3anka u mMexaHuka MatepuanoB] / BopoHex. roc. yH-T; coct. : ®. B.
[onoBaHera, E. B. NeTpoBa. — OnekTpoH. TekcToBble AaH. — BopoHex : WML, BI'Y, 2011. —
3arn. ¢ TUTyn. aKpaHa. — OMNeKTpoH. Bepcusi ned. nybnvkaumm. — CBOGOAHBI OOCTYN U3
nHTpacetn BI'Y. — TekcToBbin dann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-
97.pdf>.

OnddepeHumnaneHble ypaBHEHWs NEpBOro nopsigka [ONeKTpoHHbIM pecypc] @ y4ebHo-
MeToamnyeckoe nocobue : [ans crtya. 1 Kypca o4Hon hopMbl 00y4eHNsT CTOpMYECKOro doak., Ans
HanpaBneHus 39.03.01 - Coumonorusa] / BopoHex. roc. yH-T ; cocT. ®. B. onoBaHeBa. —



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=310
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9E%D1%81%D0%B8%D0%BF%D0%BE%D0%B2,%20%D0%90.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=50157
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%93%D1%8E%D0%BD%D1%82%D0%B5%D1%80,%20%D0%9D.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=622
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2,%20%D0%90.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=539
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3565&TERM=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2,%20%D0%9B.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4549
http://www.lib.vsu.ru/
https://e.lanbook.com/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.kuchp.ru/
http://www.edu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-02.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-96.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-97.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-97.pdf

OneKkTpoH. TekcToBble AaH. — BopoHex : Mapatensckunt gom BIY, 2020. — 3arn. ¢ tuTyn.
akpaHa. — CpobogHbi pgoctyn u3 uWHTpacetn BIY. — TekcTtoBbii chann. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-166.pdf>.

YuncroBble U CTeNeHHble psfbl: OCHOBHbIE TEOPETUYECKUE CBEAEHUS, NMPUMEPbI, TECTOBLIE U
KOHTPOrbHble 3a4aHus [OnNeKTpoHHbIA pecypc] : y4ebHo-MeToandeckoe nocobue : [ans ctyg. 1-
2 KypcoB O4HOM popMbl OOy4eHWss MaT. U Med.-ovon. cak, Ans HanpaeneHun wu
cneumaneHocten: 02.04.10 - Matematnka wun KomnbloTepHble Hayku, 01.05.01 -
dyHaameHTanbHas Matematuka u mexaHuka, 01.03.04 - lMpuknagHas matematuka, 30.05.01 -
MeanumHckass 6uoxumums, 30.05.02 - MepguuuHckas 6uodmasmka, 30.05.01 - MegmumHckas
kmbepHeTuka). Y. 1/ BopoHex. roc. yH-T ; cocT. : A. [1. baes, ®. B. lonoaHeBa, C. A. LLlabpos..
— OnNeKTPOH. TekcToBble AaH. — BopoHex : Magatensckun gom BIY, 2020. — 3arn. ¢ tuTyn.
akpaHa. — CBobogHbin pgocTyn u3 wuHTpacetu BIY. — TekctoBbii doavn. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-167.pdf>.

MoypoyHble NpakTU4ecKkMe 3aHSTUS MO BbiCLLIEN MaTeMaTuKke [ONeKTPOHHbIN pecypc] : y4ebHo-
mMeToguyeckoe nocobue : [ans cTyq. HeNnpPoMUIbHbIX MaT. cneumanbHOCTEN, A1 HanpaBneHuii:
05.03.01 - leonorus, 39.03.01 - Counonorus, 04.03.01 - Xumusa, 04.03.02 - Xumusa, dusmka n
6 MexaHuka matepuanos, cneumansHocTn 04.05.01 - dyHaameHTanbHas 1 npuknagHasa xvmus) /
BopoHex. roc. yH-T; cocT. A. C. PabeHko. — OneKTpOH. TekcToBble AaH. — BopoHex :
WMapatenbckuii gom BI'Y, 2019. — 3arn. ¢ Tutyna skpaHa. — CBo6OAHbIA JOCTYN M3 MHTpaceTy
BI'Y. — TekctoBbIn chann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf
OnemeHTbl BeKTOpHOW anrebpbl. Teopusi [ONEKTPOHHbIA pecypc] : y4ebHOo-mMeToguveckoe
nocobue : [ana crtya. 1 kypca oO4HOW cpopmbl 0OyyeHust uct. u dwmnonor. dak., Ans
HanpasneHun: 39.03.01 - Couwmonorus, 50.03.01 - WckycctBa u rymaHuTapHble Hayku] /
BopoHex. roc. yH-T ; cocT. ®. B. [onoBaHeBa. — JneKTPOH. TekCcToBble AaH. — BopoHex :
Wspgatensckun gom BIY, 2020. — 3arn. ¢ Tutyn. akpaHa. — CBoBOAHbIN AOCTYN U3 NHTPAceTu
BI'Y. — TekctoBbinn hann. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-168.pdf>.
http://www.kuchp.ru — 9neKkTpoHHbLIN CaWT Kadedpbl ypaBHEHUI B YacCTHbIX MPOU3BOAHBLIX W
TEOPUN BEPOATHOCTEN

MonoxeHne 06 opraHu3aummM camocTosTenbHoOW paboTbl obyvalwmxcs B BopoHexckom
rocygapcTBeHHOM YHUBEpPCUTETE

17. OGO6pa3oBaTenbHble TEXHONIOMMU, MUCNONb3yeMble Npu peanusauum y4eOGHOMU
OUCUMNNNHBI, BKNO4YaA [AUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonoruun (AOOT),
aneKkTpoHHoe oby4yeHue (J0), cMelwaHHOe 0Oy4YeHue):

CneumanusmpoBaHHoe nporpaMMmHoe obecneyeHne nNpyv  U3YYEHUN  OUCLMMNIIUHBI - He
ncnonb3yeTcs.

OucunnnuHa moxeT peanun3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHbBIX 0bpasoBaTerbHbIX
TEXHOMOrMn, Hanpumep, Ha obpasoBaTenbHoON nnatopme «INEKTPOHHbIM YyHMBepcuteT BlY»
(https://fedu.vsu.ru/course/view.php?id=5535).

18. MaTepunanbHO-TeXHUYECKOe obecnevyeHme AUCLUNIIUHDI:

1. Anga npoBeAeHUs NEKUMOHHBIX 3aHATUIA 1 MPOMEXYTOYHOW aTTecTauumn UCnosib3yeTcsa TUNnoBoe
obopygoBaHne y4yebHOM ayauTOpUKM, COOTBETCTBYOWEE [AENCTBYHOLUMM CaHUTAPHO-TEXHUYECKUM
HOpMamM W NPOTMBOMOXapHbIM MNpaBunaMm aKcnnyaTauum. AyauTopusa pacrnornioxeHa no agpecy: T.
BopoHex, npocnekt MockoBckui, oom 88.

OcHauleHne yyebHoM ayantopum:
cneunanuanpoBaHHass mebenb, OOCKa MenoBasi, MynbTuMmegua-npoektop Epson EB-X24, akpaH ona
npoekTopa HacTeHHbI LumienMasterPicture, npoektop Epson Multimedia Projector EB-X24, nctodHuk
becnepebonHoro nutanmnsa UPSAPC 500 VA Bask APC.

2. ns npoBedeHUs1 MPaKTUYECKUX 3aHATUMA M TEeKyLlero KOHTPOMs WCMOofb3yeTcs TUMNoBoe
obopygoBaHne y4ebHOM ayauTOpUKM, COOTBETCTBYOLWEE AENCTBYHOLUMM CaHUTAPHO-TEXHUYECKUM
HOpMam W NPOTMBOMOXapHbIM MNpaBunaM 3KcnnyaTaumm. AyaMTopusa pacrnonioxeHa no agpecy: T.
BopoHex, npocnekt MockoBckuin, aom 88.

3. na camocTosaATenbHOM paboTbl BO3MOXHO MCMOSIb30BaHNE NOMELLEHUN 30HaNbHON Hay4YHOM
onbnuotekn BI'Y n ee anekTpoHHoro katanora. Kpome Toro, MCMOSb3YETCH KnacC C KOMMbOTEPHOMN
TEXHUKOW, OCHAaLlEHHbIA HeobXoOMMbIM MNPOrpaMMHbIM  OBecneyeHneM, INEKTPOHHbLIMMU
y4yebHbIMM nocobuaAMM N 3aKOHOLATENbHO-NMPABOBOM M HOPMATUMBHOM MOWUCKOBOM CUCTEMOWN,
UMELNIN BbIXO B rnobanbHyto ceTb.

4. MNpw peannsaumm AUNCUNNANHBI C UCMONb30BaHNEM INEKTPOHHOIO 00yYeHUSa 1 ANCTaHLUMOHHbIX
obpasoBaTenbHbIX TEXHOJIOMMA BO3MOXHbI AOMNOMHEHNA MaTepuarnbHO-TEXHUYECKOro obecneyeHns.



http://www.lib.vsu.ru/elib/texts/method/vsu/m20-166.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m20-167.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-176.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m20-168.pdf
http://www.kuchp.ru/

19. OueHo4HbIe cpeancTBa AnsA nposegeHusA TeKyI.I.leVI n HpOME)KYTO‘IHOﬁ aTtrecTtauum

nOpFI,D,OK OLEHKN OCBOEHUA O6y‘-IaPOLL|,I/IMI/ICFI y‘-le6HOFO MaTtepuarlia onpenendaeTca
coeprXaHmem cnegyrwmnx pasgenos ANCUUMITNHDBLL

HaumeHoBaHne UHankaTop(bl
I_II\;I%I pasfena AMCuuUnnyHb K?_:\a';?;)e” n(ﬂzmmeﬁlgﬂ) OueHouHble cpepcTBa
(Mmogyns) KOoMneTeHuuu
MpaKTKO-OpUEHTUPOBAHHbIE U TECTOBbIE
} MK-1.2 sanavA }
1 | NuHenHas anrebpa MK-1 MK - 1.3 PpoHTarbHbIN YCTHLINA OMpPoC
: MucbMeHHbIV OTBET U cobeceoBaHMe Mo
BOMpPOCaM W 3aJaHusiM K 3K3aMeHy
MpaKTKO-OpUEHTUPOBAHHbIE U TECTOBbIE
AHanutuyeckas K- 1.2 3agaHus
2 reomeTpus Ha MK-1 I'IK: 1'3 ®DpoHTarnbHbIN YCTHLINA OMpPOC
MIOCKOCTK : MucbMeHHbIV OTBET U cobeceoBaHue No
BOMNpPOCaM W 3aJaHusiM K 3K3aMeHy
MpakKTMKO-OpUEHTUPOBAHHbIE U TECTOBbIE
3agaHus
MK-1.2 ®DpoHTarnbHbIN YCTHbLINA OMpPoC
3 BBefneHue B aHanua MK-1 MK - 1.3 Pecbepar. Tema Ne 1
MNncbMmeHHbIN OTBET 1 cobecenoBaHme no
BOMPOCaM W 3aaHusIM K 3K3aMeHy
MpaKTMKO-OpUEHTUPOBAHHbLIE U TECTOBbIE
3agaHus
4 OundbdepeHumnansHoe AK - 1 MK-1.2 PpoHTanbHbIN YCTHLINA ONPOC
ncumncneHme MK-1.3 Pedepart. Tema Ne 2
MNncbMmeHHbIN OTBET 1 cobecenoBaHme no
BONpoCcaMm M 3afaHunsiM K 9K3aMeHy
[MpaKTUKO-OPMEHTMPOBAHHbIE U TECTOBbIE
3agaHus
5 WHTerpanbHoe MK - 1 MK-1.2 @DpoHTanbHbIN YCTHLINA ONPOC
ncumcreHue MK-1.3 Pedepat. Tema Ne 3
MNncbmeHHbIN oTBET 1 cobeceoBaHme no
BONpoCcaMm M 3afaHunsiM K 9K3aMeHy
[MpaKTUKO-OPMEHTMPOBAHHbIE U TECTOBbIE
DYHKLMMN HECKONBKMX NnK-1.2 sananvis . .
6 MK-1 @DpoHTanbHbIN YCTHLIA ONPOC
nepemMeHHbIX MK-1.3 M o
UCbMEHHbIV OTBET 1 cobecegoBaHue no
BONpocaMm W 3afaHunsiM K 9K3aMeHy
[MpaKTUKO-OPMEHTMPOBaHHbIE U TECTOBLIE
AK - 1.2 3agaHus
7 Pagbl MK-1 MK ) '3 @DpoHTanbHbIN YCTHBIA ONPOC
-1 MNncbMmeHHbIN oTBET 1 cobecenoBaHme no
BOMpocaMm M 3afaHusiM K 9K3aMeHy
MpaKTUKO-OPMEHTMPOBAHHbBIE U TECTOBLIE
3agaHus
8 Avdpepenumanshbie MNK-1 MK-1.2 @DpoHTarnbHbIN YCTHBIA ONPOC
YPaBHEHMA MK-1.3 MucbMeHHbIN OTBET 1 cobece
A0BaHMe no
BOMpocaMm M 3afaHunsiM K 9K3aMeHy
MpomexxyTouHasa atTectaums pasgensl 1 —4 (1 cemectp) Komnnekt KAM Ne 1 k oksameHy
dopma KOHTpONS - 3K3aMeH
I‘IpomemyTquagl aTTectauus pasgensl 5 — 8 (2 cemecTp) Komnnekt KM Ne 2 k okaamery
OpMa KOHTPONS - 3K3aMeH

20 TunoBble OLEHOYHbIe cCpeAcTBa UM MeToAMYECKME MaTepuanbl, onpeaensrowme
npoueaypbl oLueHUBaHUA

20.1 TeKyWw M KOHTPONb yCNeBaeMoCTn



KoHTpomnb ycrneBaeMocTU MO AUCLMNMMHE OCYLLECTBMSAETCS C MOMOLLbI CMeayloliMX OLEeHOYHbIX
CPEeacTB:

(prHTaJ'IbeIIZ yCTHbII7I onpoc, NPakTuko-opneHTupoBaHHbIE N TECTOBLIE 3aJaHNA, pe(bepaTbl.

TecTOBbIE 3a4aHMUA.

TeMbl: «neMeHTbl IMHENHOMN anre6pbI»
«AHanuTu4yeckas reomMeTpusa Ha NIIOCKOCTU»
«BBeneHue B maTeMaTn4eCcKun aHanus»

X—y+z=12
1. 1. PewnTb cuctemy < 4x—2y+z=15
—X-y+4z=-1
1. 2. Ecnu npsimas 3aaaHa o6wmm ypasHeHem 4X +2Y —5 =0, 1o ee ypaBHeHue ¢ yrnosbim
ko3hPULMEHTOM UMeET BMA;

a) x=-0,5y+1,25 6)%+%:1 B) ) Yy=—2X+2,5

1.3
Mepuoanyeckon yHKLMen aBnaeTcs:

1. y=arctgx 2. y=sin3x 3. y=+x-2 4 y=15x-1

2. 1. Kakasa us cnegyrowmx matpuy éyget pasamepom 2x 3:

Lo 3 10 100
a)[ j6)25 B)|0 1 0

200
4 6 00 1

2.2. 3apaHbl T4k M, (2;,-5) 1 M ,(=2;1) . Touka M, (Xo ; yo) SBNAETCA CepeavHoN
oTpeska |\/|1M2 npw:

a) Xo=2; ¥Y,=—2 6) %=0; Y,=-3 8) X=-2; ¥,=—2 1) X%=0; Y,=-2
2.3.
YeTHbIMU PYHKUNSIMN ABMAIOTCS:

1. y=x"+4 2. y=sin*x 3. y=+2x+3 4 y=2x’-1

—4x—-y+z2=-16
3. 1. PewnTb cuctemy { X+9y—2=8
X+8y-3z=9

3. 2. Touka Mo(a; -2, 3) npuHagnexmT nnockoctv 2X—4y+z-1=0 npu «a paBHOM:
a) 5 6) 12 B) —12 r -5
3. 3. HeueTHbIMN (PYHKLMAMU ABNAOTCA:

1. y=arcsinx 2. y=1-x* 3. y=+x*+1 4. y=sin3x

4.1. 0a e mMa 3046 018 -2 Nx c on bynet ma a
. 1. [laHbl ABE MaTpULibI " . x cymmon T MaTpuua:
a puu 5 1 -1 2 40 3 5 Y yA puy

31 12 4 6 1 2 7 3 4 1 12
a) 6) B)
6 1 2 7 3112 4 6 7 1 2
4. 2. Touka MO(Z; -5; a) npuHaanexuT nnockoctn 3X—y+2z—-1=0 npu « paBHOM:

a) 5 06) -5 B) —7 ry -7,5
4. 3. OrpaHN4eHHON Ha BCeN OENCTBUTENBHOW YNCIIOBOM OCK DYHKLIMEN ABMSIETCS:



1. y=log,x—4 2. y=2sin3x-13. y=24x"-2 4. y=2x>+6

x—3y+z=-1
5. 1. Pewmtb cuctemy < SX—2y+z=4
—X—-y+4z=2

5.2.Touka M (k;—1) paBHoydarieHa OT To4ek M, (0;1) U M ,(1;0) npu K pasHom:
a) 3 6) —1,5 B) 1 ry -1
5. 3. HaumeHbLuee uenoe 13 obnacTu onpeaeneHns cteneHHon yHKLMm
2x-1 _
1 y=2log,(1-x*) 2. y=22"= 3 y=(5x-10)*2 4. y=3""
2x+1
paBHo:
1. -1 2.0 3.199 4.2

2 4
6. 1. ana maTtpmya A=
A Pyt (-2 0 10

4 8 12 2 4 6 1 2 3
a) 6) B)
-4 0 20 -2 0 10 -1 0 5

6.2. Touka M (0; k) paBHoydarneHa oT Touek M, (1;2) ¥ M,(~1;0) npu K pasHom:
a) -1 6) -05 B) 05 N1
6. 3. daHbl yeTbipe dyHKUMK. Hanbonbliee Lenoe n3 obnactn onpeaeneHns norapuMm4eckon yHKUNUK:

A
] , Torga maTpuua > GyOeT BbIMaaeTh Tak:

L y=(x-10/2 2.y=3"% 3 y=2log,d-x) 4. y=2_1
2x+1
OTBeT:
-5x+y-32=-10
7. 1. Pewutb cuctemy 1 X+Yy—4z =—6
7X+y-32=2

7.2.Touka M, (xO }y,) Haxomutcs oT npsimoit  3X+4y—7=0 Ha paccTosHmM 6 eavHuL,

ecnn 3x,+4Y, PaBHO:
a) -37 6) 29 B) 37 ry —23
7. 3. [aHbl yeTblpe dyHKUMKN. HanMeHbLLEee Liernoe N3 MHOXXECTBa 3HAYEHUI Noka3aTenbHOM YHKLUUN paBHO
2x-1 _
1 y= 2.y=2log,(1-x%) 3.y=3"" 4 y=(5x-10)"2
2x+1
OrtBerT:

8. 1. MaTpuua, TpaHCNoHMpoBaHHas K maTpuLie ( ] , ByOeT BbIMsAAeTb Tak:

2 3 4
) a4 2 1 12
a)(loJ 6)[3 0 B)|0 3
4 1 1 4

8.2. Touka M, (a; 3;—4) npuHapnexut niockoct 2X—4y —7z=0 npu o pasHOM:
a) 8 6) 18 B) —18 r -8
8. 3. YcTaHOBUTE COOTBETCTBME Ha3BaHUM M aHANUTUYECKMX BbIPpaXKeHWUN rmnepbonmnyeckmx dyHKUMN
e +e”

1 napa. Yy = shx

2 napa. Yy = cthx




e +e

3 napa. y =thx o
e*—e”*
4 napa. y = chx —
e +e
2x+6y+z=-3
9. 1. Pewmtb cuctemy § 5X+2y+2z =13
X—y+2=2
9.2.Mpsimble ax+2y—-1=0 u 4x—by+5=0 napannenbHbl npu a-b pasHoM:
1 1
a) 8 6) —— B) — r —8
8 8
9. 3. MprMepoM BeckoHeYHO GOIbLLIOI YMCIOBOI NOCNEA0BATENBHOCTY SBMNAETCSA NOCIeA0BaTeNbHOCT. ..
1 1
1.1,-1;1,1;,... 2.1, —; — ;... 3.-1;-2;-3; ...
2 3

10 31
10. 1. JaHbl ABe MaTpuLbl LZ 4] 7] [0 2]. Nx cymmon Byoet matpuua:

LZ -3] [-2 1} Ll 2]
a) 6) B)
4 0 2 6 15

10. 2. Npsimble Ha nnockocT Y =-3X+K n y=kx+5 nepneHgukynsipHbl npu K paBHOM:

a) 1 0) -3 B) — 1 r) 1
3 3
10. 3. MNMpumepom 6eckoHEYHO BOMbLION YMCIOBOKW NOCNEA0BaTENBbHOCTU ABNSAETCHA NOCNeA0BaTENbHOCTD. ..
1 1
1.2,-2,2,-2;... 2.1, —;— ;... 3.1;3;5; ...
2 4
X+5y+z2=8
11. 1. Pewwutb cuctemy { —8X+Yy—z =-16
OxX+y-2z=17

11. 2. Npsimble  y=kx+1 un 2x+y—-11=0 nepneHaukynsipHbl npu K, paBHOM:

a) -05 ©06) 2 B) —2 r 0,55
11. 3. NprMepoM orpaHNYEHHON YMCIIOBOM NOCHeA0BaTENbHOCTM ABMNSETCS NOCNeAoBaTENbHOCTb. .

1.-1;-2;-3;... 2.0;1;0;2;0;3;...3.0;5;0;5; 05 ...

12. 1. Kakasi U3 cneaytoLLmx MaTpuL, 6yaeT pasmepom 3X 2

L2 3 10 100
a)( j 6)[2 5 B)|O 1 O
2 00
4 6 0 01
12. 2. Mpsimble  ax+2y—-1=0 un 4x—-6y+5=0 nepneHOuKynsipHbl Npy a, pPaBHOM:
) -3 06 4 ) 1 ) 3
a) - - — B) — r
3 3

12. 3. lMpnmepom orpaHNYEHHON YMCNOBOW NOCeaoBaTeNbHOCTU SABMSIETCA NOCNeA0BaTeNbHOCTD...

1.1;3;5;... 2.0;1;0;2;0;3;...3. cosl; cos2; cos3; ...



4x-5y+z=0
13. 1. Peluutb cuctemy < 3x+z=4
X—-y+4z=4
13. 2. Npsimble  y=3x—-1 un y=kx+5 napannensHbl npu Kk, paBHoMm:

a) —3 6) 2 B) —1 N 3
13. 3. MNMpumepoM 6eCKOHEYHO Maro YNCITOBOW NOCIELOBATENBLHOCTU SABNSETCA NOCNEeAoBaTENbHOCTD...

1
1.2,-2;2,-2,... 2.1, — ; — ; 3.1;3;5; ...
24
14. 1. Kakasa u3 cnegyowmx maTpuy, 0yoeT KsagpaTHO:
12 3 -1 0 1 00
a) 6)|2 5 B)|0O 1 O
2 00
4 6 0 0 1

14. 2. 3apaHbl TOYkM M, (—10; 2) U M ,(-2;14) . Todka M, (xo;yo) ABNSAETCA cepenHoi
oTpe3Ka Mle IIpU:

14. 3.
Mprmepom 6eCKOHEYHO Maron YNCNOBOW NOCNea0BaTENbHOCTU ABMSIETCA NOCNEeN0BaTENbHOCTb...

1 1
1.1;-1;1;1;,... 2.-1;-— ;-— ;... 3.-1;-2;-3; ...
2 3
2x+y+2=10
15. 1. Pewmtb cuctemy §9X+Yy—z =-27
11x+y-2z=31

15. 2. Touka Mo(_4; a;l) npuHagnexuT nnockoctn X+2y —3z2+1=0 npn « paBHOM:
a) -3 6) -4 B) 4 1) 3

4 5
15. 3. OB YneH Yucnosol nocnegosatensHocTy 1; E 5, UMeeT BuA;
4n-1 3n-2 4n-1 n+2
1.a = 2.a = 3a=(-)"—— 4a=—"
3n 2n-1 3n 3n
2 4
16. 1. Jana maTtpmua A= 2 0 10/ Toraa matpuua 2- A 6yaeT BbIrmaOeTh Tak:
4 8 12 2 4 6 1 2 3
a) 6) B)
-4 0 20 -2 0 10 -1 0 5
16. 2. Mpamas g + % =1 npoxoguT yepe3 Touky M (1;—1) npy a paBHOM:
1
a) g 6) 5 B) —0,75 ry 0,75
3.5
16. 3. O6LMI YneH Yncnoson nocnegosartensHocTyn 1, Z 5, nMeeT BUA;:
3n-2 2n 1 3n-2 2n-1
n 2 ( 1 i ( )n+1_2 : an = 2
n n n
2X—y+z=4

17. 1. Pewmtsb cuctemy < 5x+z =11
X—-y+z2=2



17.2. Touka M, (3; —1) HaxomguTcs oT npsvoii  3X—4y+C=0 Ha paccTosHumM 5 eanHu,
€Cn C PaBHO:

a) —12 6) —13 B) 12 r) —38

17. 3. MNATLIV YnNeH YACNOBOW NocneaoBaTensHOCTA 2;%;%;... paBeH
7 5 1 6
1. — 2.— 3. — 4 —
25 16 5 25

! B= 1 Torna A-B paBHo:
2, - 1! |D| p -

a) (ﬂ 6) (1 1) 8 GJ

18.2. Touka M, (a;a) Haxoautcs ot npsmoit 4x+3y+14=0 Ha paccTosHuM 5 efuHuL,
ecnu  a paBHO:

2
18. 1. MNycTb Az(l

a) 7 06) -3 B) -7 r 3
18. 3. lMaTbIn YNeH YMCroBOW NOCNeAoBaTENbHOCTH 1;5;5;... paBeH

17 3
1. — 2.—-— 3
25 )

13 4
— 4 =

25 5
6x—-y+z=18
19. 1. Pewwutsb cuctemy 4 —X+Yy—2=-3
10x—-y—-3z=26

19. 2. Ecnu npsimasi 3agaHa obwum ypaBHeHnem 6x+2y —7 =0, To ee yrnosoW
KO3(pPMLMEHT paBeH:

a) 3 0) —1 B) l N -3

3 3
y . 35
19. 3. MMaTbIn YNeH YncrnoBow NocnenoBaTeNnbHOCTH 1;2;5;... paBeH
9 11 1 8
1. — 2.— 3. — 4. —
25 36 4 25

2 1 -1 0
20. 1. Myctb A= ,B= , Torna A-B paBHo:
1 2 1 2

-1 2 -1 1 4 2

a) 0) B)
I I

20. 2. Ecnu npsimas 3agaHa oblwmm ypaBHeHmem 15X +5y—7 =0, To ee ypaBHEHUE C YINOBbIM

KO3 hMLMEHTOM UMEET BUA;:

1 7 15x 5y
a)X=—=yY+— 6)—+—=1 B)15Xx+5y=7 rny=-3x+14
) 3 y 15 ) 7 7 ) y )Y

20. 3.

OB6LLMIA YreH YncnoBoi nocregosatensHocTn 4; ;... UMeeT Bua;

ANlon
w|nN



1. 2. = 3.a =(-1 4. =
n n n 2n_ n ( ) 2 n n2
2X+4y—-3z=5
21. 1. Pewmtb cuctemy 3 X+5y—-2z2=0
2x—-3y—-z=10

21. 2. 3apaHbl Toukn M, (3;—7) 1 M ,(—3; 5) . Touka MO (Xo ; yo) ABNseTca cepeanHom
oTpeska |\/|1|\/|2 pu:
a) Xg=2; ¥Yo=-2 6) %=0; ¥;=-3 B) X%=-2; ¥,=-2 1) %=0; ¥,=-1
21. 3.

25
UeTBepTbiil YNeH YNCMoBoW NocneaoBaTenbHOCTU 1;5,5;... paBeH

X—-2y—-4z=4
22. 1. PewnTb cuctemy ¢ X—Yy+32=-2
X—-3y+z=8

22.2. Touka M (3;Kk) paBHOyaaneHa ot Todek M, (1;0) U M,(0;—1) npu K pasHom:
a) 3 o) -4 B) 4 r -3

22. 3. O6Wmn YneH Y1CrnoBon nocrneagoBaTenbHOCTU 1;5;5;... UMeeT BuA;

3n+1 ny3n—2 3n-2 5n-1
1.a, = 28, =-)"—— 3 a=—75 4. 8, =——o
4an n n 4an
3 0 0
23. 1. BbibpaTb BepHoe: Onpegenutens matpuubl |0 -3 0| paBeH
0 0 3

a)27 6) 27 B)9
XZ

23. 2. OKCUEeHTpUCUTET annunca  —;

2
+ y?:l paBeH 0,8 npy a paBHOM:

QD

a) 24 0) % B) 3,75 N 5

oo

3
23. 3. MaTbI YnNeH Y1CnoBoWn nocrneaoBaTenbHOCTH E;l;

;... paBeH
6 8 7 7
1. — 2.— 3. — 4. —
10 10 12 10
X—2y+4z=3
24. 1. Pewntsb cuctemy ¢ 3X+Yy+32=06
2X—2y+52=-9
2 y2
24. 2. DKCUEHTPUCUTET annunca 2—5 + b_2 =1 paBeH 0,8. Torga ero manasi Nofnyocb paBHa:

a) 06 6) 20 B) 0,75 r 1,25



24. 3. OBLWMIN YNneH YMCnoBOW NocnenoBaTenbHOCTH E;l;g;... MMeeT BuA:

2n-1 na2n-1 n+2 3n
1.a, = a, =(-1" a,=— 4a =——
2n 2n 2n 3n-1
2 4 6
25. 1. Oana matpuua A= 2 0 10 Torga matpuua 2- A 6ygeT BoirmageTb Tak:
4 8 12 2 4 6 1
a) 6) B)
-4 0 20 -2 0 10 -1 0
X2 y2
25. 2. BkcueHTpucuTeT runepbonbl E - E =1 paBeH
a) 0,6 6) 20 B) 0,75 ry 1,25
. 3x+1
25. 3. MNMpepen dyHKUMK lim paBeH
X=>12X —
1.4 2.0 3.04.-5
SX+y=z=-5
26. 1. Pewmtb cuctemy ¢ —X+3y+2=5
2X—2y+4z2=0
26. 2. LieHTp okpyxHoCTM  X° —2X+ y? +2y+1=0 HaxoauTcs B TOUKE:
a) D(-1;1) 6) D(1;D B) O(1 -1 N o(-1-1
26. 3.

HenpepbiBHbiMK Ha uHTepsane [—1; 2] dyHkumamu sensioTtcs
1

1.y=2x>-1 2.y=sin®x 3.y=% 4.y=ex 5.y=log,x

. B 1 orna A-B pasHoO
,B= , TOT, . BHO:
5 1 A p

a(?} 6) (1 1) m(i}

27. 2. Paaunyc okpyxHOCTU X —2X+ Y + 4y =4 paBeH:

a) 2 6) 1 B) 3 r 4
27. 3. HenpepbiBHbIMK Ha nHTepsane [—2;3] dyHkumamu senstoTcs
1

1. y=2x1 2. y=4x*+3 3. y=cos®x 4-y=§ 5.y =1gx

2
27. 1. MNyctb Az[l

3X+y—-z=3
28. 1. Pewmtb cuctemy § 2X+4y+z=7
x=3y+3z=1

28. 2. Cpean BekTOpoB 4 = —3] —k, b= ]—SR, c= i—3] —k nepneHauvkynapHbL:

ay aub 6) amc B) buc
28. 3. dyHKUMSA UMeeT paspbiB NepBoro poaa Ha uHtepsane [—3; 3]
! 1,ecau x>0,

= 6
1. y=4x2 2. y=2x"-1 3.y={oecﬂu £ <0 4, y:m 5.y =1gx



3 5 -17 -4 3 -15
29. 1. laHbl matpuubl A= 10 , H= . VX pasHocTb nmeeT Bug

10 -5 -7 0
7 4
4 7 10 7 2 2
a) 0) B)| 2 7
7 2 2 4 7 10 > 10

29. 2. YrnoBou koaddMLMEHT NPSMON, NEPNEHAMKYNSIPHON K npsmMoii 3X— Yy —2 =0, paBeH:
a) 3 6) -3 B) -05 n1l
29. 3. dyHKUMM UMEIOT paspbiBbl BTOPOro poga Ha uHtepsane [—1; 2]

6 = . 1,ecau x>0,
1L.y=——- 2. y=4x2 3 y=2x"-1 4. y=

= 5. y=tgx
X+1 y=4

0,ecnu x<O0.

2x—-y=0
30. 1. Pewwmtb cuctemy 4 2X+5y—2z =10
X—y+3z=2

30. 2.
HavMeHbLIWMI yron ¢ NonoXuternbHbIM HanpasneHnem ocu OX cocTaBrnsieT NnpsAmas:

a) y=x 6)y=2x B)y=0 r) y=0,5x
30. 3.
BeckoHe4yHO Manon dyHKunen npu X —>» 3 sensertcs:

1. y(x)=x* 2 y(x):% 3. y(X) =(x=3)*> 4.y(x)=Inx
9 -6

-6 6 -4

[18 —12] [O 0] [1 O]
a) 6) B)
36 24 0 0 01

31. 2. inuHa BekTopa 3 paBHa 2; BekTopa b paBHa 3; yron Mex/ay BekTopami paBeH % . CkansipHoe

2 -3
31. 1. JaHbl matpuubl M =[4 j m N =( j Wx nponseegeHne M -N umeet Bua

npoussegeHne a-p paBHo:

a) 1 o) 3 B) -3 ) O
31. 3. beckoHeuHo GonbLion dyHkumen npu x — 0 asnseTcsa :

1 2
1. y(x)=x> 2 y(x):F 3. y(X)=(x-3)* 4 y(x)=e—X
5x—-y+3z=10

32. 1. Pewuntb cuctemy ¢ X—3y+z2=0
y+2z=5
32. 2. inuna BexTopa a( 2; —2; 1) paBHa:
a) 5 6) 3 B) 1 O

3X+ x°

X —x°

32. 3. Npegen dyHkumm lim paBeH
X—00

l1.o 2.-1 3.0 4.5

1 2 3 -2 3 0
33. 1. JluHenHas kombuHauua matpuu 2A+ 3B, roe AZ(O 1 J, B=£2 1 J umeeT BuA,



4 6

4 13 6
a)|13 5 6)
6 5 1
6 1

33. 2. Touka nepeceyeHn NPsIMbIX, 3aAaHHbIX ypaBHeHuamMn X+2y—-1=0 n Xx—y—-4=0, nmeer
KoopauHaThl:
a) (1,0 6) (-1;0) B) (3:-1 r (0;-3)

33. 3.

33X+ x°

Mpeaen dyHkumm lim
xon X 4+4

1.3 2.1 3.0 4.0 5.0,75

paBeH

3X+y+2=6
34. 1. Pewmtb cuctemy ¢ —2y+2=0

2X—-y+4z=9
34. 2. PaccTosiHne Mexay dokycamu annunca 3x° +4y® =12 pasHo:
a) 3 6) 2 B) 4 1) 12

. (x+3Y
34. 3. Npepen dyHkumm lim| —— | pasex
X—00 X

1. 3 221 3.0 4.0 5. 93

X—-y+2=2
35. 1. Pewmtb cuctemy ¢ 2y—2=3

—X+Yy+52=6
35. 2. PacctosiHue oT Toukn M (—5;5) go npsmon 3x+4y+20=0 pasHo:
a) -10 ©6) 10 B) 5 1 1

. sin6x
35. 3. Mpenen dyHkumm lim
x—0 thX

paBeH

1.0 226 3.0 4.3

Tembl: «BBegeHne B matemaTtunyeckum aHanus. lNpoussogHasa ¢pyHKUUN [ENCTBUTENILHOIO aprymMmeHTa»
«HeonpeaeneHHbIN uHTErpan»
«OnpepeneHHbIN MHTErpan»

1. 1. MpoussogHast dyHkumm f (X) =sin 3x paBHa:

. 1
a) 3c0S3X 6) 3sin3x B) COS3X ) §cos 3X
1. 2. NepsoobpasHoi ana dyHkummn T (X) Ha neTepsane (a;b) HasbiBaeTcs dyHkums F(X), ecrm ...

1. f'X)=FX) 2 f'X)=F'(x) 3. f(X)=F'(x) 4. f(X)=F(x)

1.3. | xtg* xdx pases ...

—_—w |y

i 27 7Z'\/§
-~ 2= 30 g) /=
NN

2. 1. MNMpousBogHasa yHKLMK f (X) =In5x paBHa:

w(y

1



a)i 6)E B)l rn e~
5x X X

2. 2. NepeooGpasHast pyHkumus F(X) ans dymkumm T (X) =CcoSX+5 pasHa ...
1. —cosx+C 2. —sinx+C 3. —sinx+5x+C 4.sinx+5x+C

3
2. 3. Ie‘xz Sin Xdx paseH ...
-3

1) 2e°sin3  2)0  3)e’sin3  4) —2e”’sin3

3. 1. MpownseogHast dyHkuum f (X) =e"c0s 2X paBHa:

a) €'sin2x 6)e"+sin2x 8) €'(cos2x+2sin2x) r) e"(cos2x—2sin2x)

3. 2. MepsoobpasHas pyHkummn T (X) = paBHa ...

cos? 7x

1. arctgx+C 2. —arcctg7x+C 3. %tg7x+c 4.197x+C

3.3 I /%dx paBeH ...
0

T
1)-2 20 3)5 4)2

4. 1. MNpoussoaHas dyHkummn f (X) =Xx%InX pasna:

a) 2 6) 2x+% B) 2xInx+x r) 2xe"

4. 2. NMyctb F(X) - ogHa n3 nepsooBpasHbix ans dyHkumm  f (X) . Toraa no6as nepsoobpasHas O (X) ans
dyHkumm T (X) pasHa:
1L d(X)=F(x)+C 2. d(x)=f(X)+C 3. d(X)=F(X)+ f(x)+C 4 d(x)=F(x)

4. 3. Ixcos XdX paBeH ...
0

)0 2)-2 -2 dHrx

5. 1. MpomsBogHas dyHKUMM f (x) — e?*c0s3x pasHa:
a) e”(cos3x—sin3x) 6) 2e*(—3sin3x) &) e*(2cos3x—3sin3x) 1 6e*sin3x

5. 2. YcTaHoBuTe cooTBeTcTBIe nepsoobpasHoit F(X) u dyHkumm f(X) :
1. F(x)=arcsinx 2. F(x)=arctgx 3. F(x)=tgx+C
4. F(x)=ctgx+C 5. F(x)=arccosx 6. F(x)=arcctg x

f(xX)=- 6) f(x)= f(x) =
AT0=-—=— 0 1W0=5 ® 0=
1 1 1
f(x)=- f(x)=- f(x)=
1 0=—gry AT @ f=—
8
5. 3.I3de paBeH ...
o VX+1

1)40 2)-11  3)0  4)-40



6.1. NponssogHaa GyHKLMK f (X) = arctg 4X pasHa:

4 1 4
§) B

1
a) ——— n o —
) NI : 1+ x° ) 1+ x° ) 1+16x°
6. 2. MepBoobpasHas dyHkumns F(X) ana dpyrkumm f(X) = 3JX +5 pasra ...

3 1
1.i+C 2. x2+C 3. 2x\/§+5x+C 4. 3X 2+5x+C

24/x

0

6. 3. HecobCTBEHHBIN NHTErpan J. > PaBeH ...
X
-2 20 33X 1
2 2

7. 1. MpoussogHas dyHkumm | (X) = Xarcsin 2x paexa:

X 1 2X X
V1-x° V1-4x? V1-4x? V1-4x?

7. 2. UaBecTHo, uto F (X) - nepeoo6pasHas dyHkumm f (X) . Toraa HeonpeaenéHHbIM UHTErpanom j f (x)dx

a) arcsin2x+ B) arcsin2x-+

6) r) arcsin 2x+

Ha3bIBaeTCs ...
1) nepsoo6pasHas F(X) 2)cymma F(X)+ f(X) 3) coBokynHocTb Bcex nepsoobpasHbix F(X)+C

4) coBokynHocTb Beex dyHkumi Buga T (X) +C
C - npoussonbHas nocTosiHHas.

dx

\/1_2 paBeH ...
—X

T
10 2)1 3)5 4 -1

0
7. 3. HecoGCcTBEHHBIN MHTErpan _[
-1

8. 1. MpoussogHas dyHkumm | (X) =XInX BTOUKe X =2 paBHa:
ay 0 ©6)1 B -1 1) 2

8. 2. dj f (X)dX - audbdpepeHuman HeonpenenéHHOTo UHTerpana paseH ...
1. F(x) 2. f(x)dx 3. F(x)dx 4. f(x)

(F(X) - nepsoo6pasHas dyHkumm f(X)).

+00

8. 3. HecobGcTBEHHbBIN MHTErparn J. > PpaBeH ...
X
0
-2 20 33X a1
2 2
In x
9. 1. lNpownssogHasa YHKUUM f (X) = ~ B Touke X :% paBHa:

ay1 6) 0 8 2° 1) —e*

9. 2. F(X) - nepsooBpasHas dyHkumm T (X) . Torna Idf (X) paBeH ...
1. F(x)+C 2. f(x) 3. F(x) 4 f(x)+C

I'IpM atom C - Nnpon3BoJibHaA NOCTOAHHAA.



dx

\J1-x?

T
D0 2)1 3)5 4)-1

1
9. 3. HecobCTBEHHBIN MHTErparn j paBeH ...
0

X

10. 1. MpoussogHas dyHkumm | (X) = B Touke X =2 pasHa:

1 1 1
16 16 4
10. 2. IOdX paBeH ...

a)l 6)0 B) X rnC

1
. X
10. 3. HecoGcTBEHHbIV MHTErpan I—p pacxoguTtcsd, ecnu ...
X
0

a) -1 0)

A)p=1 B)p<l ©¢C)p<-5 D) p=01

11.1. f (X) = X2 — 2—12 . Bbluncnutb f'(Z)— f'(—Z):
X

a) 6) 825 B) —825 1) —

N | ©
M| ©

11. 2. Idx paBeH ...
ayC 6)0 8 X*+C 1 x+C

+00
11. 3. HecobCcTBEHHbIN NHTErpan J. —, PacxopuTes, ecnnt ...
X
1

A) p=10 B)p<l <) p>1 D) p=L5

2
(Vx-1)
W)
a9 6) -9 B) -09 ) -10

12. 2. YcTaHOBUTE COOTBETCTBUE HEONPEOENEHHbIX MHTErpanoB yHKUNAM:

12.1. f (X) = Boiuncnute 0,01- f'(0,0l):

a dX X X dX —X
1.jx dx (¢ #-1) 2. - 3.je dx 4.ja dx 5.];; 6.je dx
1 . ax N Xa+l
A.——+C B.In|7x|+C B.e*+C C. +C O -e'+C E +C
X Ina a+l

1
dx
12. 3. Hecob6CcTBEHHbIN NHTErpan I—p CXOOWUTCSH, ECIA ...
X
0

A)p=z1 B) p<l C)p>1 D) p=1

13.1. £(X)=3/x* . Hawmu '(-8):
1 1 1

6 = —= 9
s ¥ 3 ® ~3 0

13. 2. YcraHosute cootsetcTane dyHkumin D(X) = F(X)+C, rne F(X) - nepsoo6pasHas dyHkumm f(Xx),a C -
NPOM3BOSbHAas NOCTOSHHASA, HEONPEAENEHHBIM UHTerpanam:

a)



1. —cosx+C 2 sinx+C 3. tg6x+C 4. —ctgx+C 5.sin°x+C 6. cos’x+C

A jcosxdx B. 6] B. jsmxdx C. I A. —jsin2xdx E. jsiandx

cos’ sin® x

. X
13. 3. HecobCTBEHHbLIN MHTerpan J. —, oxopuTcs, ecru ...
X

A) p=0 B) p<l <C)p>1 D) p=1

14. 1. NpoussoaHas dyHkumm | (X) =arctg 2X npn X=1 pasHa:

) L 6) 2 ) L ) 1
a) — = B) — r

) ) 2
14. 2. YcraHosute cootsetctaue pyHkumin O (X) = F(x)+C, rae F(X) - nepsooGpasHas dpyHkumm f(X),a C -
NPOM3BOIIbHAsH MOCTOSIHHASA, HEONPEAENEHHBIM UHTErpanam:
1+x

I +C 4. In|x++/x*+£1|+C5. arccosx+C 6. arcctgx +C
—X

. 1
1. arcsinx+C 2. arctgx+C 3. EIn

d d d d
1IJ‘X2:(-1 2.]1_);2 3. | — —Iﬁ I\/x—+ ITXXZ

b
14. 3. PaccMoTpuM [1Ba HECOBCTBEHHbIX MHTerpana: (1) I f(x)dx un (2) j(p(X)dX (NpW ycnosuu, 4To PYHKLMN

f(X) u @(X)- HenpepbiBHbl Ha npomesxyTke [@;D) 1 nMetoT GeckoHeuHbIN paspbis B Touke X =b). Ecnn Ha
npomexyTke [&;D) HenpepbisHbie dyHkummn T (X) u @(X) yooenetsopsitot ycrosuo 0 < f(X) < o(x), 1o
(BbIBEPUTE BEPHBIE YTBEPXKAEHUS)

a) U3 CXoOauMOCTM MHTerpana (2) cnegyeT cxoaumocTb nHterpana (1)
0) 13 pacxogumMocTu nHTerpana (2) cnegyet pacxogumocTb nHterpana (1)

B) U3 pacxogmmocTu nHterpana (1) cnegyeTt pacxogmMMocTb UHTerpana (2)
r) M3 cxoammocTu uHterpana (1) cnegyeTt cXoaMMoCTb MHTerpana (2)

15. 1. MpoussogHasi dyHkumm | (X) =arctg 2X npu X =1 paBHa:

a) 1 6) % B) cosl-sinl ) %cosl—sinl

15. 2. j(3—x2)dx paBeH ...

X3 X3 x3
1.3—§+C 2. 3x—x*+C 3.3x—§+C 4.3x+§+C

+00
15. 3. PaccmMoTpum fiBa HECOBCTBEHHBIX MHTerpana: (1) J. f(x)dx un (2) I @(X)dx . Ecnun Ha npomexyTke
a

[a;+) HenpepbisHbie dyHkumn T (X) 1 @(X) yoosnertsopsioT ycriosuio O < f(X) <p(X), 10 (BbIGEPUTE
BEPHbIE YTBEPXKOEHNSA)

a) M3 CXoOQUMOCTM MHTerpana (2) cnegyeTt CXoAMMOCTb MHTerpana (1)

0) U3 pacxoaMmocTu uHTerpana (2) cnegyeT pacxoanmocTtb nHTerpana (1)

B) M3 pacxogmmocTu nHterpana (1) cnegyet pacxogumocTb UHTerpana (2)

r) 3 cxoaMmMocTu uHTerpana (1) cnegyeT cxogMMocTb MHTerpana (2)

16. 1. KacaTtenbHaa K rpaduky yHKuum f (X) =3 3\/X2 , NpoBefeHHas B TOYKe (Xo ; yo)’

napannensHa npamon Y = X, ecnn X, pasHo:

a) 1 6) 8 F.t)1 r)1
8 9



16. 2. Myctb F(X) - ogHa u3 nepeoobpastbix ans dyHkummn T (X) . Torga j f (ax+b)dx paseH...

1. F(x)+C 2.§F(X)+C 3.§F(ax+b)+C 4. f(ax+b)+C

b
16. 3. I f (x)dx , npu ycnosum, uto dyHkums T (X) - HenpepbiBHa Ha npomexyTke [a;0) v umeeT BeckoHeuHbIN
a

paspbiB B Touke X =b, Ha3sbiBaeTcs
a) HeonpeaenéHHbIM UHTerpanoM 6) onpedenéHHbIM UHTerpanoM B) HeCOGCTBEHHBIM MHTerpanom I-ro poga
r) HecobCcTBEHHBIM UHTErpanom ll-ro poga

17. 1. KacatenbHas k rpacuky dpyHkummn | (X) = 4x% +3x napannensHa npsmMown
Yy+5X+2=0 npu X, pasHom:

1
a) 0 6) 1 B) —1 N —
2
x+1
17.2. | —=dX paBeH ...
IR
3 3 1 2 3 L X2 2 3 L
1.Ex2+2x2+C 2.§x2+2x2+C 3.?+2\/§+C 4.§x2+2x2+C

b £
17. 3. Mo onpepenexHunio I f(x)dx = Iirleo'[ f (X)dx - HecoBcTBeHHbIN nHTerpan ll-ro poaa, Npy YyCrnoBmm, YTO
e—>b-
a a

dyHkuma T (X) - HenpepbiHa Ha npomexyTke [a;D) 1 umeeT GeckoHeuHbIN paspbis B Todke X =D . JaHHbin

nHTerpan OyaeT pacxogsawwmmes, ecnv npegen B NpaBoy YacTu NOCIeAHEro PaBeHCTBa ...
a) CyLlecTBYyeT 1 paBeH HECKOHEYHOCTU 0) He cywiecTByeT B) CYLLIECTBYET U KOHEYEH
r) He CcyllecTByeT Unn 6eckoHeYeH

18. 1. KacaTtenbHaa kK rpaduky yHKLmnm f(X) =+/2X napannenbHa npsmoii Y =X npu X, paBHOM:

a) 1 6) 0,5 B) J2 r) 1

J2

2
18. 2. BbluucneHue IZXGX dX cBOAUTCA K BBIMMCIEHWIO TaBNUYHOrO MHTErpana CreayoLen 3ameHom

nepemMeHHON MHTErPUPOBaHYSI. ..

1. X=t 2.t=+x 3. t=x at=2
X

+o0 b
18. 3. Mo onpeaenexHunio f f(x)dx = lim I f (X)dx - HecoBcTBeHHbIN MHTErpan I-ro poaa, Npy yCroBuu, 4To
" b+ "
dyHkuma T (X) - HenpepbiBHa Ha npomexyTke [a;+00) . [aHHbI uHTerpan ByaeT pacxodsLmMcs, ecnv npeaen B

npaBoK YacTu NocrnegHero paBeHCTBa ...
a) CcywecTByeT 1 paBeH HECKOHEYHOCTU 0) He cyulecTByeT B) CYLLECTBYET U KOHEYEH
r) He cywecTByeT Unn 6eckoHeYveH

19. 1. YpaBHeHueM kacaTenbHow K runepbone XY = 4 Btouwke X =1 sBnsetcs:
1 1
a) Y=—4X+8 6) y=-4x-8 ) y:Zx+2 r y:_ZX_Z
19. 2. Iezx’gdx paBeH ...

1. e¥>%4+C 2 %ex‘g +C 3. %ezx‘g +C 4. 2e*°+C



b £
19. 3. Mo onpeaenexuto I f(x)dx = gErbnOJ. f (X)dx - HecoBcTBeHHBIN MHTErpan lI-ro poaa, Npy YCrnoBum, YTO
a a
dpyHkuma T (X) - HenpepbiBHa Ha npomexyTke [a;D) 1 umeeT GeckoHeuHbIN paspbis B Todke X =D . JaHHbin
nHTerpan 6yaeT cxoasLmMMcst, v Npeaer B NpaBoil YacTu NOCNeAHEro PaBeHcTBa ...

a) CyLecTBYeT 1 paBeH OECKOHEYHOCTU 6) He cywecTBYyeT B) CYLLLECTBYET N KOHEYEH
r) He cyllecTByeT uUnn GeckoHeuveH

20. 1. YpaBHeHueM kacatenbHol k runepbone XY =4 BTouke X =—4 sasnsetcs:
a) y=-4x+2 6) y:%x—Z B) y:%x+2 N y=4x-2

3

20. 2. BbluucneHune I dX cBOAMTCA K BLIMUCTIEHMIO TABMUYHOIO MHTErpana creaytoLLein 3aMeHol

X
nepemeHHoﬁ MHTEerpmpoBsaHus...

®x  3.t=Inx 4.t:1

1. x=t 2. t=In —
X
+00 b
20. 3. Mo onpegenexuto j f(x)dx = bIim I f (X)dx - HecoBcTBeHHbIN MHTErpan I-ro poaa, Npy yCrnoBuu, 4To
—>+0
a a
dyHkuma T (X) - HenpepbiBHa Ha npomexyTke [a;+00) . [aHHbIi uHTerpan GyaeT CXoaawmMcs, ecrnv npeaen B

npaBoW YacTu NocrneaHero paBeHcTBa ...
a) CyLlecTByeT 1 paBeH HECKOHEYHOCTU 0) He cywiecTByeT B) CYLLIECTBYET U KOHEYEH
r) He cyllecTByeT Unn 6eckoHeyeH

21. 1. MNpoussoaHas dyHkuum f (X) = tg% paBHa:

1 1 1 1
a) 6) B) ———— I —  ———
-2 X 2 X 2 X 2 X
sin 5 coS 5 2C0S 5 2C0S 0
cosX dx pase
- BEH ...
21.2. ) gjn®x
ia3 i 4
sin® x sin® x
-———+C 2. —— 3. C a C
2sin” X 2C0S° X

+00

21. 3. dynkuma T (X) - HenpepbiBHa Ha npomexyTke [a;+). Toraa j f (x)dx sBnsietcs ...
a

a) HeonpeaenéHHbIM UHTerpanom 6) onpegenéHHbIM MHTerpanom B) HECOOCTBEHHbIM MHTErpanom |-ro poga
r) HecobcTBEHHBIM MHTErpanom ll-ro poga

22. 1. lNMpousBogHas qyHKLUK f (X) =cig 5X paBHa:
1 5) 1 ) 1 ) 5
cos* X sin®5x sin®5x sin®5x

a)

Iﬂ paBeH
22.2. 1324
1L VX*+4+C 2 arctg(xX* +4)+C 3. In(x*+4)+C 4. %In(x2+4)+C

22. 3. MycTb kpuBaa L 3apaHHa ypaBHeHVeM B nonspHbIX koopauHatax I = r((p), rae @ € [0!;,8] , Npyyem

I’((p) nr I((p) - HEMpepbIBHbIE HA OTpe3ke [a;ﬁ’] yHKUMW. DTa KprBasi UMEET AJINHY, PaBHYIO ...



B B B
a) [N(@) -(r@)’de o [Jr@)’ -((@)de e [Jr() +(r'(p)’de

23. 1. MNpousBogHasa GyHKLMUK f (X) =+/1+3X pasHa:

2 1 3 3
a) (1+3x 6) ——— B) —F—— N —(1+3x)?
( ) 2+/1+ 3x 2+/1+ 3x ( )
23. 2. YcTaHoBUTE COOTBETCTBUE HeonpeaenéHHbIX MHTerpanoB PyHKUUSM:
a+x

a—Xx

1
1. —arctg§+C 2. iI
a a 2a

X
+C 3. arcsin=+C 4. In|x+/x*+k|+C
a

1
5. —arcctg +C 6. arccos +C
a

dx dx dx
A —|——— E.
jx2+a2 Ia - X I I«/X +k J‘x2+a2 I a?—x2
x=o(t),
23. 3. MNycTb kpueasi L 3apaHHa napameTpuyeckn cMCTeMol paBeHCTB y= 1//('[) nput e [a;ﬂ]. Torga, ecnu

dyHKUMM (p(t) n l//(t) HernpepbIBHbI HA OTpe3ke [a;ﬁ’] BMECTE CO CBOVMM MPOM3BOAHbIMK, @ & U ff

onpepensitotca us paseHcts @(a) =a u @(Lf) =b, To anuHa kpueon L Haxoautcs no dhopmyne:

B B B
a) [V@®) + 'O d o [p@p®)dt o [J(@©) - /@) d

1-10*
1+10*

a) 1 6) % 8) Inl10 r) %

24. 1. f( ) . Haittun f'(O):

24. 2. dopMyna MHTErpMpPOBaHHst MO YacTAM. J.u(x)d (V(X)) paseH ...

L uEOVO) = [u()d V() 2 uEV)+ [vE)d U(x)) 3. u(v(x) - [v(x)d (u(x))
24. 3. Nyctb kpuBast L 3apaHHa ypasHeHnem Y = f (X) roe x[a;b] . Torpa ecrm coyrkumm (X) 7 f'(X)

HernpepbIBHbI HA OTpe3ke [a; b], TO KpMBasi UMEET ANVHY, PaBHYIO ...
b b b
a>j 1+ f2(x)dx 6)j 1+ f'(x)dx B)J'1/1+(f’(x))2dx

25. 1. f( ) L—); HamTw f'(l):
a) 1 6) 0,5 B) —0,5 N -1

25. 2. Ixe’xdx paBeH ...

1. xe*—e*4+C 2. xe*—e*+C 3. xe"4+e*+C 4. xe*+e*+C



25. 3. MycTb KpMBONUHENHas Tpaneuusa orpaHnyeHa KpMBon, 3afaHHON napamMeTpuyeckn CUCTEMON
X = X(t),

paBeHCTB{y =y(t) npute [a;ﬂ], npsaMbiMu X =a, X =b unocbio OX , Toraa nnowaas ee HaxoauTcs no

dopmyne

B
A [[y®-xmdy, 8 C)

B
[x®-y'dt,

o

B
[y ®-x®ad,

rae o w [ onpepensitotcs us paseHcte X(a)=a n X(f)=b.

26. 1. Toukoit akcTpemyma pyHkumm | (X) = X3-e_X ABNAETCH:
a) X=1 6) X=-1 B) X=3 n x=2
26. 2. '[arctg XdX paBeH ...

1. %(arctg xX)’+C 2. xarctgx—%ln(1+ x*)+C 3. xarctgx+%|n(1+ x*)+C

4. %(arctg X)? +%In(1+ x*)+C

26. 3. lNycTb kpuBas AB 3apanha YypaBHEHMEM B MONSAPHbIX kKoopanHaTtax I = r(go), rne @ € [Ol;ﬂ] , Npnyem

I’((p) - HenpepsbIiBHasA Ha oTpeske [a;ﬁ’] dyHKumsA. MNMnowaab «NpocTon» Urypbl, OrpaHUYEHHON KPUBON AB

W OBYMS lyyamu, coctasnsiowmu ¢ ocblo OX yribl ¢ 1 ,B (a < ), Bbluncnsietcsa no popmyne

17 17 f2
A= [rpde 6 j r’(p)de o) j r’(p)de

a

. Inx+2
27. 1. Toukoit akcTpemyma cpyHkumm | (X) = " ABNSAETCS:
1
a) x=1 6) X=e B) X=—8 5 x:E
IL paBeH
27.2. 0 %2 4 2%+ 2
1. %arcthTJrl+C 2. 2arctg (x+1)° +C 3.1In (le) +C 4. arctg(x+1)+C

27. 3. . Mnowaab urypbl, orpaHNYeHHOM oTpeskaMm Npsimbix X =a, X = b u rpacprkamu HenpepbIBHbLIX
yHkUMn Y = fl(X) ny= fz(X), BbluKCsAeTcA Mo popmyne

a) [(£,00- f,00)dx & [[F,00+ f,9[dx e [|F,(x) - f,(x)]dx

28. 1. Toukoit akcTpemyma cpyHkumm | (X) =Xx—In (1+ X) SBRSETCS:

a) X=1 6) x=0 B) X=¢ rn Xx=2e
dx
28. 2. J.—Z 4X+8 paBeH ...

X—2
X+2

X+2
X—2
28. 3. Ecnu cpyHKUMK U(X) Z V(X) MMEIOT HenpepbiBHbIE Ha OTpe3Ke [a; b] Mpon3BoAHbIE, TO

1. arcthZ+C 2. %arcthz+C 3. ZIn +C

+C 4. —In
4




b b

a) ..u(x)v’(x)dx =u(b)v(b) —u(a)v(a) — :u’(x)v(x)dx

b b

6) _'u(x)v’(x)dx =u(b)v(b) +u(a)v(a) + _.u'(x)v(x)dx

B) _Qu(x)v’(x)dx =u(a)v(b) —u(b)v(a) - .b.u’(x)v(x)dx

29. 1. Toukoit akcTpemyma pyHkumm | (X) =XInX senaetcs:

1 2
— N X=—
e

a) X=1 6) X=¢e B) X = 5

dx
29. 2. J-— paBeH ...
X°+4x+3

X+3
x+1

X+1
x+3

1. %arcthz+C 2. arctg(x+2)+C 3. EI —|+C

C4—|
2

29. 3. MNycTb byHKLMA f (X) HenpepbIBHAa Ha MHTepBarne [a; b] , @ pyHKUma X = ¢(t) HenpepbiBHA U UMeeT
HenpepbIBHYIo NpoussoaHyto Ha ukTepsane [ ], npuuem @(t) €[@;b] npu scex t €[« B], Torna ecnn
a=g¢(a), b=@(D), o cnpaseanuso pasenctso

b b b B b B
3 [ f(9dx =] f ()Mt o [ f(x)dx=[f(p®)dt o [ f()dx=[1 (@Ot

) X°— X
30. 1. Toukom akcTpeMyMa OyHKLMN f (X) = 2—3 ABNSAETCS:
X=X+

a) X=1 6) X=-1 B)XZ% rn x=-0,5

X —2)dx
30. 2. J% paBeH ...

1. In|x*—4x+8|+C 2.%In|x2—4x+8|+C 3. %arctg—xngrC 4 arcth;2+C

30. 3. Ecnu doyHKumA f (X) HenpepbiBHa Ha OTpe3ke [a; b], a CD(X) ee nepBoobpasHas Ha 3TOM OTpe3ke, TO
b
onpegeneHHbIn nHTerpan J f (X)dX paBeH ...

a) d(b) + d(a) g) O()-d(@) &) O(b)D(a) r D(a)—>D(b)

X3 3x2
31. 1. dyHKumA f (X) = ? — T +2X+5 ybbIBaeT Ha NPOMEXYTKE:

a) (—0;1) 6 (2; %) ) (—0;2) n (1 2)

J~ (2X+5)dX
—4x+5

31 2. paBeH ...

-1

1. In|x* —4x+5|+C 2. In|x? —4x+5|+EIn 3+C 3. In| x* —4x+5|+9arctg(x—2) +C
X—

4. 9arctg(x—-2)+C



31. 3. Ecnu doyHKLMA f (X) HenpepbIBHa Ha OTpe3ke [a; b], TO Ha 9TOM OTpe3ke cyllecTsyeT Takasa C, 4uTo

a)j)‘ f(x)dx = f'(c)(b—a) o) T f(x)dx = f(C)(b—a) s) T f(x)dx = f (b)(c—a)

3 2
32. 1. OyHkums | (X) = %—?— 2X+ 7 y6biBaeT Ha NPOMEXyTKE:
a) (—oo; 2) 6) (1; oo) B) (—1; 2) r) (—oo; —2)

(2x+3)dx
32 2. I— paBeH ...
(x=2)(x+5)
X—2
X+5

1. In|x=2|-In|x+5|+C 2. In|(x=2)(x+5)|+C 3. In|x+5]|-In|x-2|+C 4.1In +C

a
32. 3. MaBecTHO, uTo tbyHkuma Y = T (X) sBnsetca yétHoi. Torga uHTerpan I f (X)dx paBeH ...

—a

1. ij(x)dx 2.0 3. if(x)dx 4. T f (x)dx

33. 1. dyHKumA f (X) = X3+ 4X BospacTaeT Ha NpoMexyTKe:
a) (—0;0) 6 (—o;-4) 8 (-4;0) 1) (—o0; +00)

33. 2. jcosg xsin? xdx paseH ...
1 1 1 1 1. 1.
1. =cos* Xx—=c0s* X+C 2. —=cos’ x+=c0s’Xx+C 3. =sin®*x—=sin’x+C
3 5 3 5 3 5

4. —lsin3 x+lsin5 X+C
3 5

33. 3. MaBecTHO, uTo tbyHKuma Y = T (X) asnaetcs HeuéTHOM. Toraa uHTerpan I f (x)dx paseH ...

—a

1. ij(x)dx 2.0 3. if(x)dx 4. i f (x)dx

34. 1. dyHKuua f (X) = X+ BO3pacTaeT Ha NpoOMeXyTKe:

1+ x°

a) (—oo; O) 6) (O; oo) B) (1; oo) r) (—oo;+oo)
dx
34. 2. Im paBeH ...

1 2(x—-In(x+1))+C 2. 2(x-In(x +1))+C 3. 2(x+In(x+1))+C 4. 2(Xx +In(x/x +1)) +C

a
34. 3. UHTerpan I f (x)dx paBeH ...

1.0 2.a 3 2a 4 -a
35. 1. dymkuus | (X) = (ZX —1)(2X —4)2 yBbiBaeT Ha NPOMEXYTKE:
a) (-0;0) 6 (—0;1) B (L;+x) n (1 2)
35. 2. jsin 3Xx-cos5xdx paseH ...



1. 1c033x+lsin5x+C 2. —lcos3x—lsin5x+c 3. —lsin 2x+isin8x+C
3 5 3 5 4 16

4, 1cost—ic038x+C
4 16

b
35. 3. Ons I f (X)dx ycraHoBWTE COOTBETCTBME Ha3BaHMWI U @HATNIUTUYECKUX BblPAXKEHUI:

a

1 napa. a nofdbIHTerpansLHoe BblpaxeHue

2 napa. b nogblHTerpansHas QyHKUUs

3 napa. f(x) HWKHWI Npefen MHTerpupoBaHms
4 napa. f(x)dx BEPXHUWIA Npeaern UHTErpupoBaHus
5 napa. [a;Db] nepemMeHHast UHTErpupoBaHus

6 napa X 06nacTb UHTErpPUPOBaHMS

Tema: «PYHKLMN HECKONbKUX NepeMeHHbIX»

oz(x, y)
OX

1. YacTHas npounsBogHas YHKLUMM ABYX NepeMeHHbIx Z = X' —4y*  paBHa

a) 4x° -16y° 6) 4x*  B) x> 1) —16X?
az(x,y)
oy

2. YacTtHas npoussogHas YHKLUMM BYX NepeMeHHbIX Z = X* —4y4 paBHa

a) 4x*-16y°  6) X*  B) —-16y* ) 16y’

3. YacTHasa npounssogHas % PYHKUMM OBYX NEPEMEHHbIX Z =3X2y paBHa
a) 6x  6) 4x*  B) 6xy+3x° r) —16y°
oz(x,y) A 4
4. YacTtHas npoussogHas x hyHKUMM OBYX NepeMeHHbIX Z =4X" —4y" paBHa
a) 4x*-16y®  6)4x* B)X* 1) -16X°
oz(x, ) ety
5. YacTHasa npounssogHas o yHKUMM OBYX NepeMeHHbIX Z =5X"Yy° paBHa

a) 20x’y*  6)5y*  B)10x’y 1) 5x*

6. MonHas Npon3BoAHasi CNOXHON (PYHKLUMM ABYX NEPEMEHHbIX Z =CO0S(X—Y) npu X =t?, y =t* paBHa

a) %z—sinx—l 6) E=—2tsint2—4t3 B) %z—sint2—4t3
dt dt dt

7. 3HaueHue % dyHkumn z = X' —4y* B Touke M(0;1) paBHoO
a0 61 82 14
8. 3HaueHue % dyHkun z2 = X' —4y* B Touke M(0;1) paBHo

a)0 6)1 B2 14

oz(x, y)
o ®

9. 3HaueHue yHKkUmMn Z = X* —4y* B Touke M (2;1) paBHO

a)1 0) -16 B) -3 r)4

oz(x, y)
OX

10. 3HauyeHue dyHkumm Z =3x°y B Touke M (,4) paBHO

a)3 6)24 B)45 )8
oz(x,y)
oy

11. 3HavyeHue dyHKUMM Z =5xy* B Touke M (4;1) paBHO

a)10  6)20 B)40 )30



12. YacTtHasa npounssogHas PYHKUMM Z = 5xy2 paBHa

d%z(x,y)
oxoy

a)5xy 6) 10xy  B) 5y° )10y

2
13. YactHasa nponssogHas iiy) dYHKLMN Z :5xy2 paBHa
X
a) 5xy 6)0 B) 10y r) 5x
d%z(x,y)

14. YacTHasa npounssogHas PYHKUMKN Z =5xy2 paBHa

2

a) S5xy 6) 10x B)O r) 5y

oz(x, )
OX

15. YacTHasa nponssogHas PYHKUMM OBYX NEPEMEHHBIX Z =Y —3x%+2 paBHa

a)y-3x*+2  6) -3  B) -9x’ r) —9x*+2

2

16. Haittu 6862 YHKLMM ABYX NepeMeHHbIX Z = Y* —3x° + 2Xy
Xoy

a)2 6) 2x B) 2y

2
17. Hanitn % YHKLMM ABYX NepeMeHHbIX Z = y* —3x° + 2Xy
X

a)6x 6)2xy  B) -6

2
z
18. Hantn % PYHKLMN OBYX NEPEMEHHbBIX Z = y2 -3x° + 2xy
y

a)2  6)3  B) 2yX
19. Haiitu % B Touke A(L;2) chyHKLMM ABYX NEPEMEHHBIX Z = Y° —3X + 2Xy
a) -1 6)2  +B)6
20. HaiTu % B Touke A(2;1) DyHKUMM ABYX NepeMeHHbIX Z =Yy* —3X + 2Xy
a)0  6)1 B)-1
21. Haiitv anddeperuman dyHkummn Z = y> —3X+ 2y
a) dz =-3dx+ (2y + 2)dy 6) dz =dx+2dy B) dz =3dx +2(1+ y)dy
oz% (X, y)
XZ

22. YacTtHast npovnsBogHasi BTOPOro nopsigka v YHKLMM OBYX NepeMeHHbIX Z =6X* —5Xy paBHa

a)6  6)12  B) 12-5xy
az*(x,y)

23. YacTtHast npovnsBogHasi BTOPOro nopsigka > (YHKLMM ABYX NEPEMEHHBIX Z = 2XY —5y® paBHa

a) 2xy  6)5y*  B)-10
24. YactHaa n M — Gy4y2
. pounssogHas BTOPOro nopsaka Xy byHKUMM OBYX NepeMeHHbIX Z =5X"y° paBHa
a) 40X’y  6) 5y*  B) 10X’y
az* (%, y)

25. YacTtHasa npousBogHasi BTOporo nopsigka W bYHKUMW OBYX NEPEeMEHHbIX Z = 2XY —5y2 paBHa
X

a) 2x—-5y 6) 2 B) -5
26. OudbdpepeHuman pyHKUMM ABYX NepeMeHHbIX Z =3X+ 2y UMeeT BUf
a) dz =3dx 6) dz =3dx+ 2dy B) dz=dx+dy



27. MNpepen yHKUUM ABYX NEPEMEHHbIX Z = — y2 +2 npu Xx—2, y—>2 paBeH
a)2 6)3 B) 1

28. Mpepaen dyHKUMM ABYX NepemMeHHbIx Z =X’ +2y* +1 npn x >0, y —1 paseH
a) 1 6)3 B) 2

29. OudbcbepeHuman dyHkummn z = 2xy” B Touke A(L;2) paseH
a) dz(A) =8(dx+dy)*>  6) dz(A)=8dx+4dy &) dz(A) =4dx +8dy

30. OndbdhepeHumnan dyHKUMM Z = 2xy2 paBeH
a) dz = 2y’dx + 4xydy 6) dz = xy’dx + ydy B) dz = 2xydx + 4xydy

31. 3HayeHne yHKUMM ABYX NepeMeHHbIXx Z=3X—2y+6 B Touke A(L2) paBHO
a)o 0) 2 B) 5 r 1

32. MonHas Npon3BoAHas CIOXHOWM OYHKLMMN ABYX NEPEMEHHbIX Z=X+Siny npu X =sint, vy =t° paBHa

dz dz . dz
a) — =cost+3t’cost®*  6) — =sint +t*cost® B) —tzcost+tcost3

0z(x, y)
oy

33. YactHasa nponssogHas PYHKUMM OBYX NEPEMEHHbIX Z = y3 —3X+6 paBHa

a) y’-3x  6)3y* B)3y*-3

34. HenpepblBHbIMU (hyHKLMSIMI ABYX NEpeMeHHbIX B obnact X° + y> <1 sensioTcs
5

X2 +y?

a)z=x>+y® 6) z=4In(xy) B) z=2c0sX—3siny ) z=

35. HenpepblBHbIMM (hyHKLISIMI ABYX NEPEeMeHHbIX B 06nacti X° + y2 <1 sBnsoTcA
1

a) z=y-3x° 6) z=cosx+siny B) Z= r) 7—eY

X2 +y?

Tema: «AudpcpepeHumanbHbIE ypaBHEHUS NEPBOro nopsaaka»

1. [OnddepeHumanbHbiM ypaBHEHWEM C pa3aensowLmMMUCs nepeMeHHbIMU ABMSETCS ...

x*dx +In ydy =0

cos xdx —sin 2ydy =0

2"dx—tgydy =0

A lWIN]|PF

xy/ydx—(L—x?)ydy =0

2. Tpebyetcs HanTu pelieHne 3agadm Kowmn B 3agaHum ...

1[x’y'=2xy+3

4
2 y':7y+x\/§

3 y':X+cosX

X X

4|y'=2""7; y(-3)=5

3. JlnHertHoe HeogHopoaHoe AnddepeHunansHoe ypaBHeEHE NepBOro nopsaaka peLlaeTcs npy NoMoLm

NOACTaHOBKMA ...
11y'=p(X)
2 1y"=p(y)
3|y=1tx
4 |y =u(x)v(x)

4. JIvHelHbIM HEOAHOPOAHbLIM ANddEpPEHUMANbHBIM YpaBHEHNEM NEePBOro Nopsiaka SABMNAeTcs ...



1Ixy+y* =(2x"+xy)y’
2 |y'+ y_ x2y4
X
3 [(x*+y*)dx—xydy =0
4 [x’y'=2xy—3=0
5. JINHEVHBIM HEOOQHOPOAHBLIM AnddepeHLnanbHbBIM YpaBHEHWEM NEPBOrO NOpsiAKa ABNSETCS ...
1 [(x* +y?)dx —xydy =0
2 [xy'=2(y—+/xy)
3 xy'sinl+x = ysinX
X X
, Xy .
41y+ > =arcsin X+ x
6. JINHENHBIM HEOQHOPOAHBLIM AnddepeHLnanbHbBIM YpaBHEHWEM NEPBOrO Nopsika ABNSETCS ...
1|y'tgx—-y=0
2 [(xy'-y)arctg Y _x
X
L2Xy
3 - X2 2
-y
4 |y'+2yx =4x°
7. JlnHenHbIM HeogHOPOAHbIM AnddpepeHLManbHbIM ypaBHEHMEM NMEPBOro Nopsiaka siBNSeTcs ...
1(xy'=yln y
X
2 |x\[ydx = y*dy

3 |(x*-y?)y'=2xy

Xy '—y = XCO0S X

8. O0Wwmn BNA NMHENHOro HEOQHOPOAHOro AnddepeHLManbHOro ypaBHEHUS NEPBOro NOpPsAKa ...

y'+ p(x)y =q(x)

P(x)dx+Q(y)dy =0

ay"+by'+c=0

A ITWIN]|EF

y'+p(x)y =q(x)y"

9. YpaBHeHne bepHynnu B obiem Buge ...

P0)dx+Q(y)dy =0

y'+ p(x)y =q(x)

y'+p(x)y =q(x)y"

rlw|nv]e

R()Q(x)dx+F,(x)Q,(y)dy =0

10. OgHopogHoe anddepeHUmanbHOE YypaBHEHNE NepBOro Nopsiaka pellaeTcs Npyu NOMOLM NOACTAHOBKY ...

y'=p(x)

y"=p(y)

y =1tx

AIWIN|PF

y =u(x)v(x)




11. OgHopoaHbiM aAnddepeHLmMansHBIM YpaBHEHVEM MEPBOro Nopsaka SBMNAETCs ypaBHEHKE ...

y'y=3

ydx —(x+y?)dy=0

y'cosx:i

Iny

xy'sinl+x: ysinX
X X

12. OgHopoaHbIM AnddepeHumanbHbIM YpaBHEHUEM NEPBOro Nopsiaka ABNSETCS ...

y'=10""

y'+2Xxy = xe ™

y'+2y =4x

|_X+y

X—y

13. Pewntb 3agadvy Kowwm tpebyetcsa B ...

y'=Y 4 cosY

X X

y'cos® X+ Yy =tg X

Xyy'=y* +2x°

W e =0; y@)=0
X

14. YpaBHeHneMm bepHynnu asnsietcs ...

y+d=—xy’
X

y'=5"

(" —y*)y'=2xy

y

xy':yln;

15. YpaBHeHnem bepHynnu sensieTcs ypaBHEHNE ...

X’y'-5xy+2=0

Xy'+5y—3x* =0

Xy'+y=y’Inx

AlWIN]|PF

x*dy +(3—2xy)dx =0

16.

YpaBHeHveM BepHynnu aBnsieTca ypaBHEHNE ...

xdy — ydx = /x? + y?dx

4
y'=_yexy

y'—L:xlnx

xIn x

xyy'=1-x?




17. YacTHoe pelueHne anddepeHLMansHOro ypaBHEHNUS crieqyeT UckaTb B 3afaHuu ...

1(y'- Y _xinx
xIn x
2 | xdy — ydx = 4/x* + y?dx
1 y 2 1
3|ly+——=-y°; y(0)=—
y X+1 vy In2
4 |xy'+y=y’Inx
18. OgHopoaHbIM AnddepeHLManbHbIM YpaBHEHMEM NEPBOro Nopsiaka ABNAETCS YpaBHEHME ...
1 (x*Qy-1)=0C+Dy"
2 |y'V/x = cos/x - y2 cos/x
3 [x°y'=2xy+3
4y'= Y 4 cos?
X X
19. O6wuin B1a anddepeHLManbHOro YpaBHEHNUS ¢ pasdeneHHbIMY NEPEMEHHBIMMU ...
1 [P(x)dx+Q(y)dy =0
2 [y'+p(x)y=q(x)y"
3 |R(x)Q,()dx+ P, (x)Q,(y)dy =0
4 1y'+p(x)y=q(x)
20. O6wmn Bng g epeHLmManbHOro ypaBHEHNs C pasaensaowmMMNCA NEPEMEHHBIMMA ...
Ly+p()y=q(x)y"
2 |R(x)Q (x)dx+P,(x)Q,(y)dy =0
3 |y+p(Xx)y=0a(x)
4 |P(x)dx+Q(y)dy =0
21. AndbdepeHumanbHbIiM ypaBHEHMEM C pasaenieHHbIMU NePEMEHHBIMN SIBIISIETCA YPaBHEHME ...
— 2 . X —_— . X
1 a-vy dy:32 X2 3 dx
vy 2
2 Y o

Xydx ——=
Jy

3|y"+4y'+3y=0

4 |xy'=2y+2x°
22. QndpdepeHumanbHbIM ypaBHEHNEM C pa3fensgioLwMMUCT NepeMEHHbIMN ABISETCA YpaBHEHME ...
4
1ly'= 2y x\/y
X
2 |(x*—y?)y'=2xy
dx 2d
3| =-2 =0
X Ay
4 |y'cosx =(y+1)sinx
23. O6ILUMM peluerrem ypasHeHns (1+ X*)dy + ydx =0 sensetcs ...
1|In|yl=-arctgx+C




arctg x

y=¢

In|y|=1-arctg x

In|y|:—arctgx+%

24. O6wWuMm pelueHrem ypasHeHust SiN XSin ydy = COS X COS ydX siensietcs

In(C'sin y) =Incos x

In(Csinx) =Incos y

Csinxcosy=1

ArlWIN]|PF

sinxcosy=C

25. O6LWUM peLleHEM ypaBHEHUS y'+X =X aBnsercs ...
X

<
I
+

<
Il
+

<
Il
+

+
<[O[<x|O|0O]x [*xIw

<
Il
w| X |w| 3w | %O

26. PelueHnem anddepeHumansHoro ypasHeHuss COS Xdx = —dy sasnsetcs ...

y=C-sinx

sinx+y*=C

C
y=——
sin x

y=C+sinx

y

27. O6WMM pelueHneM anddepeHumanbHoro ypaBHeHus Y ' = —+ X* ssnsercs ...
X

X2
=x(C-=—
y =X( 2)

y =2x(1+x?)

y = 2X(C +x%)

XZ
=x(C+2—
y =X( +2)

28. O6WwuMM peleHveM AuddepeHLManbHoro ypaBHeHus Xy '= 2y + 2x* sBnsetcs ...

x* +Cx?

x3 +Cx

1x4 +Cx?
2

2x* +Cx?




X
29. O6wWmM pelueHneM auddepeHLmanbHoro ypaBHeHust y' = —+ Y ABngdeTcs ...
y X

y=x"In|Cx|

y? =2x*+ClIn| x|

y=x*+In|Cx|

AITWIN]|PF

y? =2x%In|Cx|

30. O6wum pelleHem guddepeHLManbsHOro ypaBHeHNS y'—X = x? ssnsercs ...
X

x® —Cx

. dx
31. O6wwMM pelueHrem auddepeHumansHoro ypasHeHus Sin ydy —— =0 asnsetcs ...
X

In|x|-cosy=C

—%+cosy:C

In|x|+cosy=C

%+cosy:C

sy

32. O6wWwmM pelueHneM anuddepeHLmanbHOro ypaBHeHus Yy ' = e* +2 asnsertcs ...
X

X

e§+ln|Cx|=O

X

e7—ln|Cx|:0

y
eX+In|Cx|=0

y
e *+In|Cx[]=0

y.y
X X

33. O6wmM pelueHrem anddepeHUmansHoro ypasHeHus Y ' = cos?

tgX =In|Cx|
y

tgX =Cln|x|
y

tgY = In|Cx|
X

y

Ctg==In|x|
X

ABnAeTca ...




34. O6UMM petlieHreM 0BLIKHOBEHHOTO AnddepeHLMansHoro ypasHerus (Xy’ + X)dx + (y — x?y)dy =0
SBSETCS ...

1[1+y*=C1-x%)

1+y*=C+y1-x*

2
3|@+y*)(L-x*)=C
4

J1+y=C@1-x%)

y
35. YacTHbIM peLeHrem anddepeHLmansHoro ypaBHeHus Xy '— Y = Xe* npwu HauansHom yerosum Y (1) =0

ABNAEeTCA ...

Y
1In|x|+e x=C
Y
2lIn|y|+e ¥ =2
Yy
3 In|x|=2-¢e *
Yy
4lin|x|+e * =1
y _ ¥
36. O0wum pelueHem anddepeHLnanbHOro ypaBHeEHUS y'——1 = —1 ABNSAETCS ...
x-1 X-—
X—1
o
Cx
? y:1—x
Cx-1
3 y:1—x
4 ~ Cx+1
1-x

Tema: «AudpcpepeHumanbHbIe ypaBHEHUS BbICLUMX MOPAAKOB»

1. 1. YacTHbIM peLleHnem ob6bIKHOBEHHOIO AMddepEHLMANbHOIO ypaBHEHUS y”(x) =0 sBnseTcs dyHKUMS
ayx’=2 6 x+1 8 x' px-2

1. 2. YacTHoe peluenme anddepeHumansHoro ypasHerns Y —2Y' —3y = COSX wwyT B Buge:
a) y(x)=Acosx 6) Yy(X)=AXcosx
B) Y(X)=Acosx+Bsinx N y(x)=x(Acosx+Bsinx)

2. 1. YacTHbIM pelleHnem 0ObIKHOBEHHOIO A depeHLManbHOO ypaBHEHUS y"(x) + Cc0S X =0 sBnsetcs

dyHKUUA
a) COSX  6)SINX  B)SIN X+ COS X

2. 2. YacTHoe peluermne anddepeHumansHoro ypasHenna Y +4y' = 2X+1 wwyt 8 Buge:
a) y(x)=Ax+B 6) y(x)=Ax*+B
8) Y(X)=Ax*+Bx+C N y(x)=x(Ax+B)

3. 1. YacTHbIM pelleHnem 06bIKHOBEHHOIO AnddepeHLnanbHOro ypasHeH s y”(x) - y(x) =0 asnsetca
PyHKUUA



X —X
L e’ +e

a)e”™ 6)e B)
2
3. 2. YacTHoe pelleHne HeOaHOPOAHOro YpaBHEHNS y” - 2y’ +y=¢€ 2X ULLYT B BMAE:
a) y(x) = Axe?2x 6) y(x)=(Ax+B)e?x
B) Y(X)=Ae? r)y(x)=Acos 2x + Bsin 2x

4. 1. Kakas 3 criegyroLmnx yHKUMIA He iBNAeTCa YacTHbIM pelleHneM anddepeHumnanbHOro ypaBHeHu s
y'(x)+y(x)=0
a) 2(sinx+1)+Ccosx  6)SINX+3C0SX  B) COSX

4. 2. YacTHoe pelueHue auddepeHumnansHoro ypasHenus Y —4y' +3y = e ULLLYT B BUAE:
a) y(x)=Ae* 6)y(x) = Axe ¥
B) Y(X)=Acos3x+ Bsin3x ny(x)=(Ax +B)e*

5. 1. Kakasi u3 cnegyowmx yHKUMIA He SBMSIETCA YaCTHLIM peLLeHneM AnddepeHUMansHOro ypaBHEHNS
y'(x)-y(x)=0

ay—e +e -2 e e +e”
5. 2. YacTHoe peluermne HeoaHopoaHoro ypasHenns Y —5Y' +6Yy =13SiN3X wwyT B Buge:

a) y(x) = Asin3x 6)y(X)= Asin3x+ Bcos3x

B) Y(x) = Axsin3x ny(x)=x(Asin3x+Bcos3x)

6. 1. ObLee pelueHe 06bIKHOBEHHOIO AnddepeHLnansHoro ypasHeH s y”(x) - y(x) =0 sanucwisaetcs B
BUAe

aye"+c 6)ce* B)Ce +Ce”
6. 2. YacTHoe pelleHne HeogHOPOOHOrO YpaBHEHNS y” — 4y= 8X2 ULLYT B BMAeE:

a)y(x)=Ax*+Bx+C 6)y(x)=x(Ax2+Bx+C)
B) y(X)=AX’ ny(x)=Ax*+B

7. 1. Obwee pelueHne 0b6bIKHOBEHHOIO AMddepEHLMANbHOIO ypaBHEHUS y”(x) =0 sanucbiBaeTcs B Buae
a) X+C, +C, 6) C,X+C,X B) C,X+C,
7. 2. Ecnn doyHKUmK yl(x) Z yz(x) ABNAIOTCA YaCTHLIMU PeLLEeHnAMN AnuddepeHLmansHoro

ypaBHeHus y”(x) + p(X) y’(x) + q(x)y(x) =F (X) , TO PYHKUMS yl(x) + yz(x) ByneT pelueHvem
andepeHumanbHOro ypasHeHUs

a) Y'(X)+ p(x)y' () +aq(x)y(x) =0 ) y"(x) + p(x)y'(x) + a(x) y(x) = F(x)
8) Y'(X)+ PO Y (X) +a(x) y(x) = 2F (x)

8. 1. ObLLee pelleHne 06bIKHOBEHHOIO AnddepeHLnanbHOro ypasHeHus y”(x) + y(x) =0 sanuceisaetca B
BuOe
a) SINX+COSX+C,+C, 6)CSINX+COSX+C, B)SINX—C,COSX+C,

r) C,SIN X+ C, COSX
8. 2. PeweHvem anddepeHumnansHOro ypaBHeHUs y” + 4y= O sensercs:
a)y =R,e2X+f,e~ % 6)y =N, e ¥+,

B)y = Ry COS2X+N,sin2x )y = e( R, cosx+RN,sinx)



9. 1. Obulee pelueHne 06bIKHOBEHHOTO AMddEPEHLMANLHOTO YPaBHEHUS y"(x) - y(X) =0 sanucbiBaetcs B
BUAe

a)Ce “+cC,e° 6 e +e"(cx+C,) B (cx+De*+e*+c,
9. 2. Ecnn dyHKLMK yl(X) n yz(x) ABNAIOTCA YaCTHLIMU PeLLEHNAMMN AnddepeHLIManLHOro

ypaBHeHust y”(x) + p(x) y’(x) + q(x)y(x) =F (X) , TO oyHKLMSA yl(x) - yz(x) ByneT peleHmem
AnddepeHumnansHOro ypaBHeHus

a) Y' () + p(X)y'(x)+q(x)y(x) =0 6) y"(x) + p(x)y'(x) + q(x) y(x) = F (x)
8) Y'(X) + p(x)y'(x) + a(x) y(x) = 2F (x)

10. 1. Ans Toro, 4ToGkI 3anucaTh 3agadvy Kowwm ana avddepeHumansHoro ypaBHeEHNS

y”(x) = f (X, y(x), y’(x)) HY)XHO 3apaTh:
a) O4HO JOMNOMHUTENBHOE ycrnoBue  6) ABa JOMOMHUTENbHbIX YCNOBUSE  B) TPW OOMOMHUTENbHBIX YCIOBUS
10. 2. Ecnu cpyHkums yl(X) ABNSETCS YaCTHbIM peLLeHneM auddepeHumanbHOro ypasHeHUs

y”(x) + p(x) y’(x) + q(x) y(x) =0, a dyHkums Y, (X) ABNAETCHA YaCTHLIM PeLleHneM
anddepeHumansHoro ypasHerns Y (X) + p(X) y'(X) + q(x) y(X) = F(X), o dyrkums yl(x) +Y, (x)

6yOeT pelueHneM anddepeHLMansHOro ypaBHeH!s
a) Y'() + p(X)y'(x) +a()y(x) =0 6 y"(x)+ p(x)y'(X) +a(x) y(x) = F(x)
B) Y'(X) + p(X)Y'(X) +q(x) y(x) = 2F (x)

11. 1. Ona Toro, 4yTobbl 3anucaTb 3agady Kowwu ana auddepeHumnansHOro ypaBHeH s ypaBHEHNS

y"(x) = (X, y(X),Y'(X),y"(X)) nyxHo sanars:

a) OAAHO AonornHUTENbHOE ycroBne  ©) ABa AOMNOMHUTESNbHbBIX YCOBUSA  B) TPY AOMOMHUTENBHbIX YCIOBUA
11. 2. O6wwm pelueHrem anddepeHumansHoro ypasHerns Y —6Y +9y=0 asnaetcs:

a)y= f+R,e> 6) y= R cos3x+N,sin3x
3x

B) Y= (N +N,x)e r y = x( & cos3x+HN,sin3x)

12. 1. 3apgayva Kowwm gnst 06bIkHOBEHHOrO anddepeHLManbHOro ypaBHEHMS BTOPOro Nopsiaka BbIMMsanT Tak:

) {y”(x) = (X, y(x), y'(x)), 5 { y'(x) = £(x, y(x), y'(x)),
y(0) =Y, Y' Q) =y, y'(0) =y,

) {y”(X) = f(x y(x),y'(x)),
y(O) + y’(O) =Yoot Y,

12. 2. O6uee peluenne auddepeHumnansHoro ypasHerns Y + 2y +5y=0 umeer sua:
a)y= fe *+R,e* 6) y = €7 ( Ky cos2x+N,sin 2x)
B)y = e 2 ( f cosx+N,sinx) ny= e ( {cosx+N,sinx)
13. 1. 3apava Kowwwm ons obbIKHOBEHHOTO AnddepeHLManbsHOro ypaBHEHUS TPETLENO NOpPsSAKa BbIMMAOUT Tak:
o { y"(x) = (%, y(x), y'(x), y"(x)), . {y’"(x) = (% y(x),y'(x),y"(x)),
y'(0)=y,Y"(0) =Y, y"(0) =y, ¥y(0)= Yo, Y'(0) = y,,¥"(0) =y,
) {y”’(X) = (% y(%), y'(x),y" (X)),
Y(0) = Yo, ¥"(0) = ¥,, " (0) = ¥

13. 2. Ecnun doyHKUmK yl(x) Z yz(x) ABNAKOTCA YACTHLIMU JINHENHO HE3aBUCUMbIMU PeLLeHNsIMU

AndepeHLmanbHoro ypasHeHns y”(x) + p(x) y’(x) + q(x)y(x) =0, a yHkums yg(x) ABNseTcs



YacTHbIM peLleHnem A depeHLIMansHOro ypaBHeHNs y"(x) + p(x) y’(x) + q(x) y(x) =F (X) , To obLiee
peLueHue nocrneaHero AuddepeHLmManbHOro ypaBHeHns MOXHO 3anucaTh B Bide

a) ¢ Y, (X) + Y, (X) +¢, y3(x) 6) Y,(X) +¢ Y, (X) +¢, ya(x)
B) C,Y; (X) +C,Y,(X) + y3(X)

y'(X) = y(x),
y(0)=1y'(0)=~

ae* 6 e pe+e”
14. 2. Ana guddepeHumnansbHOro ypaBHeHu s y"(X) = 0 xapakTepucTUUECKUM ypaBHEHUEM SBNSIETCS YpaBHEHNe

Al —2=0 6)A°=0 gA*+2=0

14. 1. PelwieHunem 3aga4dn Kowun { 1 OyneT dyHKLMS

y'(x) = y(x),

15. 1. PeweHneM 3agauun Kowuu , OyoeT dyHKUus
{V(O) =1y (0)=1
aje* 6 e pe+e”
15. 2. Oina guddepeHumnanbHOro ypaBHeHu s y”(x) — 2y(x) =0 xapakTepucTuueckUM ypaBHeHEM SiBNsieTCA
ypaBHeHue

A’ —2=0 6)A°=0 g A*+2=0

y' () =-y(x),

16. 1. Pewennem 3agauun Kowuu , OyneTt dyHKumMS
{Y(O) =1y'(0)=0
a)SINX  6) COSX  B) SiN X+ COS X
16. 2. [Ina gudpepeHLmanbHOro ypaBHeEHNs! y”(x) + 2y(x) = 0 xapaKTepucTUUECKUM ypaBHEHUEM SIBASIETCS
ypaBHeHue

Al —2=0 6)A°=0 gA*+2=0

y'(x) =-y(x),

17. 1. PelwueHunem 3agadn Korum OyneT pyHKums
{ y(0)=0,y'(0)=1
a)SINX  6) COSX  B) SiN X+ COS X

17. 2. Ecnm xapaktepucTuieckoe ypasHerne A° + 8k +D =0 umeer Asa pasniuHbIx BeLLECTBEHHbIX KOPHS —
A n A, To obliee peluenne anddeperumansHoro ypasHeus Y (X) +ay’(X) +by(X) =0 moxHo sanucats
B BUAE

a) e +c,e"* ) (c, +CX)e

AMX

B) C, COS(A,X) + C, Sin(A,X)

18. 1. Pewennem 3agaum Kowumn {y”(X) =% , Oyoet dyHKumMS
y(0)=0,y'(0) =1
x® X3 x®
a)— 6)—+X B —+X+1
3 6 4

18. 2. Ecnu xapaktepuctnyeckoe ypaBHeHue 7\,2 +ar+b=0 umeer [Ba OOMHAaKOBbIX BELLECTBEHHbIX KOPHA —
Aym A, To obluee peluerme anddeperumansHoro ypasrenns Y (X) +ay’(X) +by(X) =0 moxwo sanucats
B BUAE

a) e +c,e"* ) (c, +CX)e

AX

B) C, COS(A,X) + C, Sin(A,X)



19.1.P K {y”(x) - 00X, 6ynet o
. 1. FelwleHneM 3agaym nown , yﬂ,eT yHKLll/lﬂ
y(0)=0,y'(0) =1

a)SinX+X+1 6 —cosx+x>—1 8 COSX+Xx—1
19. 2. Obuwee pewenne anddepeHumnansHoro ypasHerns Y' — 3y +2y=0 umeer Bua:

a)y = €*( fjcos2x+RN,sin2x)  6)y= e +N,xe”

B)y = R,€*+R,e ny = e2*( R cosXx+RN,sinx)
" X) — ' X Z—l,
20. 1. PelueHnuem 3agadn Kowun {y ( ) y ( ,) OyneT dyHKLmMS
y(0)=2,y'(0)=2

a)2e*+1 6 e*+x+1 e —x
20. 2. ins andbdepeHUmansHOro ypaBHeH s y"(X) + y'(X) - 2y(X) =0 xapaktepucTuueckum ypasHervem
ABMNAETCHA ypaBHEHVE

A +A—2=0 6 A -2A+1=0 &) A°Z—4L+13=0

21. 1. O6wWum pelueHremM anddepeHumansHoro ypaesHeHns YY" = X+1 asnsetca dyHKums
3 ) 3 x2 3 x2 E 32
a) —+CX +C,X 6 —+—+(C,+C,)X B —+—+CX+C, 1 —+—+Cx+C,
6 6 2 6 6 6 2

21. 2. ina anddepeHumansHoro ypaBHeHus y"(X) - Zy'(X) + y(X) = 0 xapakTtepuctuueckum ypasHerrem
ABMNAETCHA ypaBHEHVE

A +A—2=0 A -2A+1=0 &) AZ—-41L+13=0

22. 1. Obwum peleHvem guddepeHLmansHOro ypaBHeHu s y"(x) =e”* asnsercs PyHKUNS
a)€ +CX+C, 6)Ce +C, ) e +CX +C,X
22. 2. O6uee pelwenme anddeperumansHoro ypasHenns 2Y" (X) —5Y'(X) + 2y (X) =0 moxHo sanucats B

BMuae
X X

a) C,COS2X +C,siN2x  6)(C +C,X)e 2 &) Ce? +C,e™"

23. 1. O6wum peweHem guddepeHLmansHOro ypaBHeHNs y”(x) = + X2 aBnsieTcs PyHKUMS

Y
X

4
X
a) X' +CX+C, 6)§+c1x2+c2 B) X> +C,X° +C,X

23. 2. ins audbdeperumansHoro ypasHenns Y (X) —4Y'(X) +13y(X) =0 xapakrepuctnyeckim
ypaBHeHWeM SBMAeTCH ypaBHeHe

M +A—2=0 6 A =24+1=0 8 A*—41+13=0

24. 1. O6wum peweHvem guddepeHLansHOro ypaBHeHNS y”(x) =SIiN2X siensiercs dPyHKUNS
—sin2x —C0S2X :
a) T+ CX+C, 6) —2 +CX+C, B)CSIN2X+C,C0S2X
24. 2. dyrkuma Y = C,(X)Y,(X) +C,(X)Y,(X) GymeT 4acTHbIM pelLeHneM ypaBHeHMs
y"+ o, (X)y'+a,(X)y = f(X), ecnu dyHkumm C,(X) u C,(X) yAOBNETBOPSIOT CUCTEME YPABHEHUI
. {C 1 ()Y (¥) +¢5 () y,(x) = f(x), 5 {C'l(X) y1(x) +¢',(x)y,(x) =0,
C'l(x)y'l(x)+c'2(x)y'2(x) =0 Cll(x)yll(x) +CI2(X)y|2(X) = f(x)



) {C 1 () Y1 (X) +¢',(X)y,(x) =0, . {C L)Y 1) +¢%(X)y 5 (x) =0,
Cll(x)yl(x) +C'2 (X)yz(x) = f (X) Cll(x)yll(x) +Cl2 (X)ylz (X) = f (X)

25. 1. O6wum pelieHvem guddepeHLmansHOro ypaBHeHNs y"(X) = C0S2X sBnsieTcs dyHKLMSA

—sin2x —C0S2X
+CX+C, 6

a) +CX+C, B)CSIN2X+C,CO0S2X

25. 2. THAY BTOpOro nopsifika ¢ NoCTosHHLIMU koadduumeHTamn umeeT Bug Y "+ py '+ qy = P, (X)e**, roe

a € R, P,(X)- mHorouneH ctenenu N. B aToMm criyyae YacTHOE peLLEHUe YPaBHEHWS ULLEM B BuAe

a) ¥y =x"-Q,(x)-e* 6) Y =x“-Q (x)-e” B Y =x"-P(x)-e

26. 1. Ecnu doyHKUMK yl(X) Z yZ(X) ABMATCA YaCTHbIMU peLueHnAMn anddepeHLmanbHoro

ypasterus Y'(X) + P(X)Y'(X) +q(X)y(X) =0, to doyrkums 2, (X) +3Y, (X) 6yner pewernem
andppepeHumanbHOro ypaBHeHust

a) Y'(x) + p()Y'(x) +q(x)y(x)=0 6 y"(x) + p(x)y'(x)=0 &) y"(x)+a(x)y(x)=0
26. 2. ObLee peleHne anddepeHLMansHOro ypaBHeH s y”(x) + y’(x) - 2y(x) =0 moxHo sanucats B
BMae

a) ce*+ce™ 6 (c +c,x)e* s e”*(c,cos(3x) +c,sin(3x))

27. 1. Ecnn doyHKUmMK yl(X) " yz(X) ABMSOTCA YaCTHbIMU peLleHaMn anddepeHumnanbHOro

ypaBHeHust y”(x) + p(x) y’(x) + q(x)y(x) =0, To pyHrums yl(x) +Y, (X) Bynet pelueHvem
andpcpbepeHumanbHOro ypaBHeHNs!

a) Y'()+ p()y' () +q(x)y(x)=0 6 y'(x)+ p(x)y'(x)=0 & y"(x)+a(x)y(x) =0
27. 2. Obuee pelieHne aupdepeHLmnansHOro ypasHeHNs y”(x) - 2y’(x) + y(x) =0 moxHo zanucats B
BUOe

a) ce*+ce™ 6 (c +c,x)e* s e”*(c,cos(3x) +c,sin(3x))

28. 1. Ecnu cpyHKumMn yl(x) Z yz(x) ABNAIOTCA YaCTHLIMU peLLeHnsMn AnddepeHLmnansHoro

ypaBHeH!s y”(x) + p(x) y’(x) + q(x) y(x) =0, To pyHkums yl(x) =Y, (X) Bynet pelleHvem
andpdpepeHumanbHOro ypaBHeHNUs!

a) Y'(X)+ p()y'(x)+a(x)y(x)=0 6 y"(x)+ p(x)y'(x)=0 &) y"(x) +a(x)y(x) =0
28. 2. O6lee pelueHne auddepenunansHoro ypasHenns Y (X) —4Y'(X) +13y(X) = 0 moxHo 3anucats B
BUae

a) Ce*+ce ™ 6 (c +c,x)e*  s) e7(c,cos(3x) +c,sin(3x))

29. 1. Ecnu cpyHKUmMK yl(x) Z yz(x) ABNAIOTCHA YaCTHLIMU pPeLLeHnsMM AnddepeHLmnanbHoro

ypasterns Y'(X) + P(X)Y'(X) +q(X)y(X) =0, to doyrkums 2, (X) —3Y,(X) 6yner pewernem

AnddepeHLmnansHOro ypasHeHns

a) Y'(X)+ p()y'(x)+a(x)y(x)=0 6 y"(x)+ p(x)y'(x)=0 &) y"(x) +a(x)y(x) =0
29. 2. inst aucbcbeperumansHoro ypaeHerust 2Y"(X) —5Y'(X) + 2y(X) =0 xapaktepuctuueckum
ypaBHeHNeM SBSeTCs ypaBHeHne

A A2+4=0 6)4\°+4r+1=0 &) 20°-51+2=0

30. 1. ®yHKuMM yl(x) Z yz(x) Ha3bIBalOTCA NMHENHO 3aBUCMMbIMU Ha MHTepBane (a; b), €CIn PaBeHCTBO
Otlyl(X) +a,Y, (X) =0 sbinonnero



a) TonbKko npu oL, > 0, a, < 0 6) Tonbko npu O, < 0, a, > 0 B) TOSbKO MpU OL; = OL, = 030. 2.
30. 2. O6Lee pelerme anddepeHumansHoro ypasHenns Y (X) + 4y (X) =0 moxmo sanucats B BUae

X

X
a) C,C0S2X +C,sin2x  6) (c,+C,X)e 2 &) Ce2 +cC,e™

31. 1. OyHKuMM yl(X) Z yz(x) Ha3bIBAKOTCA NMMHENHO HE3aBUCUMbIMU Ha MHTepBarne (a;b), €CInV PaBEeHCTBO
o, Y; (X) +a,Y,(X) =0 ebinontero
a) Tonbko npn Ol = OL, = 0 6) Tonbko npu QL # Own o, # 0 B) Npn Ol; # O vnw npm a, # 0

31. 2. O6Lee pelueHne auddepeHLManbHOro ypaBHeHNs 4y”(x) + 4y'(x) + y(x) =0 wmoxHo 3anucats B

Buae
X

X
a) C,C0S2X +C,sin2x  6) (c,+C,X)e 2 &) Ce2 +cC,e™

32. 1. Nyctb yl(X) Z yz(X) - YacTHble pelleHns andgepeHLnanHoOro ypaBHeHNs
(%) ¥, (%)

h(x) Yz (x)
onpeaenutens BpoHCKOro, MOCTPOEHHbLIN NO PYHKLIMAM yl(X) " yZ(X) . ®yHKUMM yl(X) 7 yZ(X) GyayT

y' () +p()Y'(x) +a(x)y(x) =0, a W (x) = = Y1 (¥) Y5 () = Y1 () Y, (x) -

NTMHENHO 3aBUCUMbIMU Ha UHTepBare (a; b), €Cnn Ha 3TOM MHTepBane W(X)

aaW(x)<0 eW(Hx)=0 gW((X)>0
32. 2. ina pucbdeperumansHoro ypasrenns 4Y"(X) +4y'(X) + Y(X) =0 xapakrepuctudeckum ypasHeHrem
SBMSETCH ypaBHeHMe

A +4=0 6)4\+41+1=0 ) 20*-50L+2=0

33. 1. MNyctb yl(x) n yz(x) - YacTHble pelueHns guddepeHLmManbHOro ypaBHEHS

Y00+ POYY () +300y0) =0, aw(x) = 1) Y2
Y1 (X) Y, (X)

ornpeaenuntens BpoHCKOro, NOCTPOEHHbIN NO PYHKLMAM yl(x) Z yz(x) . ®yHKUMM yl(x) 7 yz(x) GyayT

=Y, (X) Y5 (X) = Y1 (X) Y, (X) -

NUHENHO He3aBUCUMbIMI Ha MHTepBane (a; b) , ecnv Ha atom uHTepeane W (X)

ayW(x)=0 6) W(x)=0
33. 2. Ins guddepeHUmnanbHOro ypaBHeHUS y”(x) + 4y(x) = 0 xapaKTepucTU4ECKUM ypaBHEHUEM SIBASIETCS
ypaBHeHWe

a)A2+4=0 6)4\°+4r+1=0 &) 20°-51+2=0

34. 1. Ecnu cpyHKUmMn yl(x) Z yz(x) YyacTHble pelleHns AuddepeHumansHOro ypaBHeHus

y”(x) + p(x) y’(x) + q(x) y(x) =0 v aBnsaTCA NUHetHO HesaBMCMMBIMK, TO oblLiee peLleHme
paccMOTPEHHOro ypaBHEHUS 3adaeTcsa (popmMyrion

a) yl(x) +Y, (X) +CX+G, 6) Clyl(x) +GY, (X)
B) C,Y,(X) + V¥,(X) +¢, n Y,(X)+c.y,(x)+c,
34. 2. Ecnn xapaKkTepucTnyeckoe ypaBHEHNE UMEET KOMMIIEKCHbIE KOPHU 7»1 =a+ibwu KZ =a—Iib, to obuee

pelueHne anddepeHLnanbHOro ypasHeH s y”(x) + ay’(x) + by(x) =0 moxHo sanucats B BUAE
a) ce™ +c,e™ &) e™(c cos(bx)+c,sin(bx))  s) ™(c, cos(ax) + ¢, sin(ax))



35. 1. Ecnu doyHKumm yl(X) Z yZ(X) yacTHble peweHns anddepeHuanbHOro ypaBHEHNS
y”(x) + p(x) y’(x) + q(x) y(x) =0, 7o popmyna clyl(x) +GCY, (X) 3apaert obllee pelleHne

PacCMOTPEHHOTO YpaBHEHWS!, ECIU
a) PyHKUMK yl(X) Z yz(x) NMHENHO 3aBUCUMbI
35. 2. O6Lee pelueHre auddepeHumansHoro ypasHeHus Y —y' —2y =0
a)y =N,e?*+N,e
B)y = €*( f cos2x+N,sin2x)

Tembl: «4ucnoBble paabI»
«CTeneHHbIe pagbI»

1
+
n(n+1)

1 1
1.Pag —+—+ +e-e
1.2 2.3 3-4

a) cxoasLwmmcest

ABNAETCA:

0 n
2. Ecnu unicnoson pan Zan =S cxogutes, a S, =

n=1 i=1
a) lims, =0 6) lims, =S ) lims, <
3. Ecnu uucnosble psiabl iam n ibn CXOAATCS, Npuyem ian =A, ibn
paBHa: B "~ "~ "~
a) A; B 6) A+B
4. Ecnu umcnoBble psabl iam " ibn CXOOATCS, MPUYEM ian =A, ibn
paBHa: ; " " "
a) A; B 6) A+B
5. Ecnmn yncnosble psgb iam " ibn CXOOATCS, MPUYEM ian =A, ibn
n=1 n=1 n=1 n=1
pﬂ,qai(Zan +3b,) pasHa:
a) 3An-:|-128 6) 2A+3B
6. Ecnun yncnosble psgbi iam " ibn CXOOATCS, MPUYEM ian =A, ibn
n=1 n=1 n=1 n=1
pﬂuai(Zan —3Db,) pasHa:
a) 2An:—138 6) 3B—2A

o0
7. Ecnn yucnoson psag Zan CXOauTCS, TO:
n=1

6) dpyHKUMK yl(X) Z yz(x) NTMHENHO HEe3aBUCUMbI

nMeeT Bna:

6)y = e (R cos2x+N,sin 2x)
ny= e 2*( {4 cosx+N,sinx)

6) pacxogsawmmcs

Zai — €ro 4aCtn4yHada cymma, T10O:

rlimS, >S
=B, 1o cymma pﬂ,qaZ(an +b,)
n=1
B) A—B
=B, 1o cymma p;l,u,aZ(an -b,)
n=1
B) A—B
=B, 1o cymma
B) 5(A+ B)
=B, To cymma
B) A—B

a) lima, cywectByet n otnnyeH ot Hynst 6) lima, He cywecteyetr  B) lima, cyliecTByeT 1 paBeH Hyro
nN—o0 n—o0 n—o0

? OTBeT 060OCHOBATD.

8. Asnsetca nu cxogawmmes pag, z
= 2n+1

3n+1

? OTBeT 060OCHOBATD.

o0
9. AsnseTca nu cxogawmmes pag Z
n=1



10. ABnsaeTcs nun cxogawmnmea psag Z

11. ABnsaeTcs nun cxogsawmnmesa psg Z

n®+1

N+
2

? OTBeT 060CHOBATb.

? OTBEeT 060CHOBATb.

n=1

12. Ecrm lima, =0, To uncnoBoit psg, Zan

n—o0

a) Bcerga cxogures

13. Psig Zaq” CXOAUTCS:

©0) Bcerga pacxoauTcs

n=1
B) MOXEeT KaK CXOOUTbCA, TaK U pacxXxoanTbCA

a)npm|cﬁil 6) npu | g [>1 B)npu >1 rnpu q<-1
14. Pan iaq” pacxogurtcs:
a) npu 0;::131 6) npm —1<g<0 B)npu | [>1 rnpu |[q<1
15. Ecnm | |< 1, To cymma psina iq” paBHa:

n-1
a) ﬁ 6) ﬁ o) lf‘q ) qcil

o0 0
16. MycTb AaHbl ABa 3HAKOMONOXUTENBHBIX YUCINOBbLIX psiaa Zan " an . Ecnv npu Bcex N € N BbinonHeHs

oueHkn a, <b, 1 psga Zan

n=1

a) aBnseTca cxogawmmesa  6) ABnsieTca pacxoasawmmMcs

n=1 n=1
o0
cxoauTes, To paf, an :
n=1
B) MOXeT BbITb KaK CXOASALMMCS, TaK U PacXoaaLLMMCS

o0 o0
17. MycTb AaHbl ABa 3HAKOMOMOXUTENbHbLIX YUCIOBLIX psaa Zan 7 an . Ecnn npu Bcex N € N BbInonHeHb!

oueHkn a, <b. v psg Zan

n=1

a) aBnseTca cxogawmmea  6) ABnsieTca pacxoasawmmcst

n=1 n=1
0
pacxoauTcsi, To psa an :
n=1
B) MOXeT 6blITb KaK CXOASALLMMCS, TaK U PACXOAALLMMCS

o0 o0
18. MycTb AaHbl ABa 3HAKOMOMOXUTENbHbLIX YUCIOBbLIX psAaa Zan " an . Ecnn npu Bcex N € N BbInonHeHb!

ouerkn a, <b. upsg an
n=1

a) aBnseTca cxogawmmea  6) ABnsieTca pacxoasawmmcst

n=1 n=1
o0
pacxoguTcd, To pag Z a,:
n=1
B) MOXET ObITb Kak CXOOALLMMCS, TaK U pacxoasaLmmcs

o0 o0
19. NycTb AaHbl ABa 3HAKOMONOXMTENbHbLIX YMCIOBLIX psaa Zan " an . Ecnu npu Bcex N € N BbINOMHEHbI

oueHkn a, <b. v psg an
n=1

a) AaBngeTcsa cxogdwmmes  6) aBnseTcs pacxogawmMmcs

L + 1 et
Y2 Y3
a) cxogdaLmmcs
2 3
21. Pan
HZ:;‘ 4" +9
a) cxogaLwmmces
O6ocHyiiTe cBon BbIGOP.

20. Papg 1+

ABNAeTcA

)
22. MycTb AaH 3HAKOMONOXUTENbHBIA YMCIOBON psi Zan u cywectayet lim
nN—oo

n

n=1 n=1

o0
cXogmTcs, TO pag, Z a,:
n=1
B) MOXET ObITb KaK CXOAALWUMCS, TaK M pacxogsaLLUmMMCs

1
+ .-+ ABNsieTCs
n

6) pacxogawmmcs

6) pacxogAawmmcest

a
—L — A torgaecrm A>1, To:
an

n=1



a) pag cxoguTcs 6) psg pacxoguTcs
B) PS4 MOXET Kak CXOAUTbCS, TaK 1 pacxoguTbes

o0
23. MNycTb AaH 3HAKOMONOXNTENbHbIA YMCIOBOW psajg Z a, vcyulectsyeT lim By = A, torpa ecrin A<1, To:
o n—w an
a) pag cxoguTcs 6) psg pacxoguTcs
B) PS4 MOXET Kak CXOOQUTbCS, Tak U pacXO4UTbCS

0
24. TycTb AaH 3HAKOMNONOXUTENbHbLIA YUCMOBOW paj Z a, wucywecrtsyet lim & = A, torgpaecnn A=1, o:
oy n—o an
a) pag cxoguTcsa 6) pag pacxoguTcd
B) PS4 MOXET Kak CXoOQUTbCH, TaK 1 pacXxOauUTbCs

0 aﬂ
25. Ecnm a >0, To uncnosoit psig Z—l AsnseTca

n=1
a) cxoasLwmmcest 6) pacxogsaLmmest
O6ocHywiTe cBoW BbIGOP.
0 3n
26. Pag Z_z aBnseTcd
n=1
a) cxoasLwmmcest 6) pacxogsaLmmest

O6ocHywiTe cBoW BbIGOP.

=(n+1Y
27. Psap Z(—J saBngaeTcd
~\n+2

a) cxoaswmmcest 0) pacxogAawwmmcs
O6ocHyiiTe cBOn BbIGOP.

o0
28. MNycTb AaH 3HaAKOMOMNOXUTENbHBIA YMCTOBON Pl Z a, ucylecteyet rI]im Ya, = A, Torpaecrin A>1, To:
n=1 —>0
a) psia cxoguTes 0) psa pacxoguTcs
B) PO MOXET KaK CXOAWUTLCA, TaK M PacXoamTbecs

o0
29. MNycTb AaH 3HAKOMNONOXUTENbHBLIN YMCIOBON PSS Z a, v cywecTtsyer lim Q/a = A, torgaecnim A<1, To:
=1 n—oo
a) psia cxoguTes 0) psa pacxoguTcs
B) PS4 MOXET Kak CXoAuTbCs, TaK U pacxoamTbes

o0
30. MycTb AaH 3HAKOMNOMOXUTENbLHBLIA YUCNOBOW PSf, Z a, v cywectsyet lim Q/g = A, torgaecrim A=1, To:
=1 n—oo
a) psa cxoguTes 0) psa pacxoguTcs
B) P/ MOXET Kak CXOAWUTLCS, TaK U PacxoauTbCst

31. Psg Z(—l)”an ,roe a>0, cxogutcs, ecnu:
n=1

a) ansimoGoro neN: a , <a, 6) lima, cyuiectyeT 1 paBeH Hynto

n—o0

n+1

B) ana nwboro Ne N: a

1 11 11
R2.Papl-—+=——+=——+
2 3 4 5 6
a) cxopuTcs 6) pacxoguTcs

O6ocHyiiTe cBon BbIGOP.

1 1 1 1 1
33.Papg —1+—=——=+

2 3 & 5 &
a) cxoauTces 6) pacxogutcs
O6ocHyiiTe cBon BbIGOP.

<A, .!'ﬂl a, CyLLecTBYeT W paBeH Hyrto

o0
34. Pan Zan Ha3blBaeTcs abConTHO CXOAALLIMMCS, ECIN:
n=1



a) pan Zan cxoauTcs 6) paa Z| a, | cxopurcs B) psA Z:(—l)”an cxoamTcs
n=1 n=1 n=1

(D"

35. ABnseTca nu YncnoBow psa Z
n=1

abcontoTHo cxoadawmmea? OTBeT obocHynTe.

36. Ecnu uncnosoit psag Z a, abcomoTHO CXOAALLMIACA, TO 3TOT pAf;
n=1
a) Bcerga cxoguTcs 6) Bcerga pacxoguTtcs B) MOXET KaK CXOAWUTbCA, Tak U pacXoAMTbCs

37. Ecnv uncnoBoii psag Zan cxoauTcs, To psaa Z| a, |
n=1 n=1

a) Bcerga cxoauTes 6) Bcerga pacxoauTcs B) MOXET KaK CXOAWUTbCA, Tak U pacXoanTbCs

38. Psag z an Ha3blBaeTCHd YCIOBHO cXxogdLnmcesa, ecrnu:

n=1
a) pag Zan cxoauTces, a pag, Z| a, | pacxoautcs
n=1 n=1
6) v psn Zan , 1 pag Z| a, | - cxopsTes B) paa Zan u paa Z| a, | - pacxogsites
n=1 n=1 n=1 n=1
(-’ 3
39. ABngetca nu pag Z 2n+1)! abcontoTHo cxogdawmmea? OTBeT obocHymTE.
n=1
(= 1) "n’ 3
40. AensaeTtca nu psg Z abcontoTHo cxogdawmmea? OTBeT obocHymTeE.

41. ObnacTblo CX04MMOCTN PYHKLMOHANBHOIo psga ZUn (X) HasblBaeTCH COBOKYMHOCTbL YNCOBLIX 3HAYEHUIA
n=1
aprymeHTa X, Mpu KOTOPbIX CXOAUTCA pAa;:

) iunm 6) 3 |u, ()| 8 > (-)"u, (x)

42. ObnacTblo CXooMMOCTH psiga ZM ABNaeTcH

a) (-0;0] 6) (—o;+oo) B) [0;+) n [-11]
43. ObnacTblo cXooMMOCTH psiga i X" aensercs

a) (-0;0] 6) (—;?+00) B) [0;+) N (<11

o0
44, T'oBOPSAT, YTO PYHKLMOHANbHbIV psg Zun (X) abcontoTHO cxoauTca Ha MHoxecTBe E , ecnin gns no6oro
n=1

dukeuposarHoro X € E cxoaurea paa:
a) > U, (X) 6) > |u,(X)| B) > (-1)"u, (%)
n=1 n=1 n=1

45. Ecnu cywiectayeT dpyHkumst S(X) , onpeneneHHas Ha mHoxectBe E Takas, uto ans no6oro nonoxurensHoro

& Hangetca HaTypanbHoe Yucno Ny, Takoe, 4to npu N > N, AnaBcex X € E BbinonHeHa oueHka
<&, T0pAn ZU (X) HasbiBaeTCS:

ZU (x)=S(x)

a) cxoasALWmMMcs Ha MHoxecTee E 6) abCoMTHO CXOAALMMCS Ha MHOXecTBe E
B) paBHOMEPHO CXOAALLUMCS Ha MHOXecTBe E




o0 o0
46. Ecnu onsa gyHKUMoHaneHoro psaa ZUn (X) MOXHO YKasaTb TaKOM CXOOSALLMACA YUCNOBOM psag z a, ,uJto
n=1 n=1

ansiBcex N e N, Gorblumx HEKOTOPOro HaTyparnbHoro uucna Ny, n Bcex X € E , BoinonHeHa ouetka U, (X) [<a, ,

o0
TO Ha MHoXecTBe E dyHKUMOHanbHbIN psan Zun(x) Gyner:
n=1
a) TonbkKo abCoMTHO CXOAALLMMCS 6) TONbKO PaBHOMEPHO CXOAALLMMCS
B) aBGCOMOTHO U paBHOMEPHO CXOAALLMMCS

0 (_2)n
47. Ha mHoxecTse [0;+0) psg

a) cxoamTces 6) pacxoautcs

48. Ha mHoxectse (0;+) pag szefnx
n=1
a) cxoauTces 6) pacxoautcs

0
n
49, BepHO nn yTBepXageHme, 4Tto obnactb CXoAMMOCTHK CTENEHHOIo pAaga Z anx nycroe MHOXeCTBO?
n=1

0
50. BepHo nu yTBepxaeHve, 4To 06nacTb CXOOAUMOCTM CTEMEHHOro psaaa Zanx” HemnycToe MHOXeCTBO?
n=1

0

51. Ecnu cTeneHHomn psaa Zanx” cxogutca npu X =X, # 0, To oH abConoTHO CXOANUTCS NpY BCeX X,
n=1

YOOBMETBOPAOLNX HEPABEHCTBY

a) X<—X, 6) X > X, B) | X|<| X, | ) [ X]> X% |

52. Ecnun cTteneHHon pan Zanxn pacxooutca npu X = X* ES 0, TO OH pacxoguTcsa npu Bcex X,
n=1
yAoBNeTBOpPALWNX HEpPaBEHCTBY

a) X< X 6) X>—X B) | X|<| X | n | x> x|

53. CteneHHon psa Zanx” cxoautesa npu X = —2. Mpun KakoM U3 CrieayroLmx 3Ha4eHnn X aToT psia,

n=1
HaBEepHsiKa, cxoouTcs?
a) -19 6) 2,1 B) 3
54. CteneHHon psa Zanx” cxoautesa npu X = —3. Mpun KakoM U3 CrieayroLmx 3Ha4eHnn X aToT ps,
n=1
HaBEepHsiKa, pacxoguTca?
a) -4 6) 0,5 B) €
55. CteneHHon psa Zanx” cxoamutea npy X = 3. Mpun Kakom 13 criedyloLux 3HauYeHnin X aToT psd, HaBepHsIKa,
n=1
cxoguTtca?
a) 2 6) 4 B) -5

56. CteneHHon psa Zanx” cxoamutea npy X = 3. Mpun Kakom 13 criedylowyx 3HauyeHnin X aToT psd, HaBepHsIKa,
n=1
pacxoautca?

a) -« 6) -1 B) 2,6

o0
o n
57. CteneHHon psa E a X" cxoomtca npu X = —2 . Ha kakom 13 crieflyloLLx MHOXECTB 3TOT psifl, HaBepHsiKa,
n=1
cxoguTtca?

a) (=31 6) (-1,5,1) B) (0;4)



58. CTeneHHol pag Zanxn cxoauTesa npu X = —2. Ha Kakom 13 CriefytoLnx MHOXECTB 9TOT Psifl, HaBepHSIKa,

n=1
pacxogutcs?
59. CTeneHHol psig Zanxn cxoamutesa npy X =1. Ha kakoM v3 crieqyroLmx MHOXECTB 9TOT psif, HaBEpHsKa,
n=1
cxoautea?
a) (-7,-5] 6) [5;6) 8) [-0,5,-0,1]
60. CTeneHHol psg Zanxn cxoamutea npu X =1. Ha kakoM v3 crieqyroLmx MHOXECTB 9TOT psfl, HaBEpHsKa,
n=1
pacxogutca?
61. Yucrno R >0 HasbiBaeTca pagmycoM CXoauMoCTH CTENEHHOro psida Z a,x" , ecrm
n=1
a)npu X € (-R;R) aTot paa cxogutea 6) npu | X |> R atoT psig pacxogutcs

B) npu X € (—R; R) aTot pag cxogutes, a npu | X |> R atoT pag pacxoautes

o0

62. Ecnn uucno R >0 — paguyc cxoammocTtu cteneHHoro psaa Zanxn ,Tonpu X=1xR artoT pspg
n=1

a) Bcerga cxogures ©) Bceraa pacxogurcs B) MOXET Kak CXOOUTbCA, Tak U pacxoguTbCs

o0

63. Ecnn uucno R >0 — paguyc cxoammocTtu cteneHHoro psaa Zanxn ,Tonpu X € (0;R) arort psg
n=1

a) Bcerga cxogures ©) Bceraa pacxogurcs B) MOXET Kak CXOOUTbCA, Tak U pacxoguTbCs

o0

64. Ecnn uucno R >0 — paguyc cxoammocTtu cteneHHoro psaa Zanx” ,Tonpu X € (—R;0) aror psg
n=1

a) Bcerga cxogurest ©) Bceraa pacxogurcs B) MOXET Kak CXOOUTbCA, Tak U pacxoguTbCs

65. Ecnn uucno R >0 — paguyc cxoammocTtu cteneHHoro psaa Zanx” ,Tonpu X €[R+1,R+10) aror psia
n=1
a) Bcerga cxopurest ©) Bceraa pacxogurcs B) MOXET KaK CXOOAUTbCA, Tak U pacxoguTbCs

66. Ecnn uucno R >0 — paguyc cxoammocTtu cteneHHoro psaa Zanx” ,Tonpu X e (-5-R;-1-R) atoT psig
n=1
a) Bcerga cxogurest ©) Bceraa pacxogurcs B) MOXET KaK CXOOUTbCH, Tak U pacxoguTbCs

an +1

o0
o n 9 9 -
67. MNycTb AaH cTeneHHoN psn, Zanx U CyLLIECTBYET KOHEYHbIN unu 6eckoHeyHblin npeden lim , Torga

n—o0
n=1

paguyc CXoAUMOCTU IaHHOTO psifa paBeH

aﬂ

a‘n +1

an +1

a‘n

. a . a .
a) lim—L  6) lim— B) lim

nN—o0 an nN—o0 an+]_ nN—oo

rn lim

n—oo

o0

68. MycTb AaH CTeneHHoi pag, Zanx” W CyLLECTBYET KOHeuHbIi unu 6eckoHeunbint npegen lim Y/ a, |, Torpa
=1 n—oo0

paanyc CXoAMMOCTU JaHHOrO psiAa paBeH

- l i 1
lim g —— 8 limy lim 3fa,
a) limgfa, o) e ] 8) limgfa, | 0 iim o,

n—o0

69. Paguyc cxogmmocTu cTeneHHoro psaa z ax" paBeH
n=1
a)l 6) 2 B) 3
n

o0
70. Paguyc cxoQvMOCTK CTEeNeHHoro psiaa Z—I paBeH
n=1



a)l 6) 5 B) 400

0 nyn
71. Paguyc cxogMMocTu CTeNeHHOro psaa Z
n=1

a) 4 6) 2 B) +o0

,roe a>0, pasen

72. Paguyc cxoQvMOCTM CTEMNEHHOro psaaa 22” X" paBeH
n=1

a) V2 6) (V3) 0 (¥2)

73. Paguyc cxoQvMoCTuK CTeneHHoro psaa Z paBeH

1 N+1 " 5
n
a) 3 6) 4 B) 5
0 8n X3n
74. HaitTn obnactb CXoQMMOCTK CTEMNEHHOIO psiga Z—
m on+17

3 © (X _ 3)2n
75. Hantn obnacTtb CXogMMOCTU CTENEHHOrO psiaa Z—

n=1(3n+4 "
n+1

Tembl pedepaToB.

1. OCHOBHble arieMeHTapHble OYHKUMN: NX CBONCTBA U rpadhunku.
2. MNpon3BogHble OCHOBHbIX 3fieMeHTapHbIX PyHKUUI. BeiBog chopmyin.
3. MpunoxeHnsa onpegeneHHoOro nHTerpana.

OnucaHue TexHONorMn npoBeaeHust

Tekywaa atrectauus NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnem O Tekylwen aTtTectaumm
obyyalowwmxca no nporpamMamMm  Bbicwero obpasoBaHuMs  BoOpoHeXckoro  rocyaapCTBEHHOro
yHMBepcuTeTa.

Tekywaa aTrectaums npegHasHadeHa [Anis MNpOBEepKM KavecTBa W CBOEBPEMEHHOCTU
dopMUPOBaHNA  KOMMETEHUMN,  CTUMYNMpOBaHWs  y4yebHOW  gedATenbHOCTM  oByvarolmxcs,
COBEPLLEHCTBOBaHUA METOAMK NPOBEAEHUSA 3aHATUN PasfUYHbIX TUMNOB, CBOEBPEMEHHON KOPPEKTUPOBKM
OLWNBOK N HETOYHOCTEN B MOHMMaHUKN 1 3aNOMUHaHUW 3naraemMoro maTtepuvana.

MeprognyHoCTb, OpPMbI U MeToAbl NPOBEAEeHUs TeKylwux aTTecTaumi onpenenstTcs
npenogasaTenem.

@dpoHTanbHbLIN ONPOC NPOBOAUTCA B YCTHOM ()OpPME W HUKAK He oueHuBaeTcs. [lpakTuko-
OPUWEHTMPOBAHHbIE N TECTOBbIE 3aAaHNA, pedyepaTbl BbINOMHATCS B MMCbMEHHON hopme.

TpeGoBaHNA K BbIMOJIHEHNIO 3a4aHUN (UMK LWKarnbl U KPMTEPUU OLLEHUBAHUA)

3a NpaKkTNKo-OpUEHTUPOBAHHbIE 3a[aHNS BbICTABMSETCS: «3a4TEHO», €Cu:
- oby4yalolminicss [OEeMOHCTPUMPYEeT TOMHOE COOTBETCTBME 3HAHWIN, YMEHWI, HaBbIKOB BbICOKUM
nokasartensMm, cBobogHO onepupyeT NPUOBPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, MPUMEHSeT WX npwu
peLleHnn NpakTU4ecknx 3agav;
- obyvatolmiics LeMOHCTPUPYET COOTBETCTBME 3HAHUW, YMEHWI, HaBbIKOB [AOCTAaTOYHO BbICOKUM
nokasatensmM, HO AOMyckaeT He3HauuTenbHble OLWWOKU, HETOYHOCTW, WUCMbITbIBAET 3aTpyAHEHUs Npw
peLleHnn NpakTU4ecknx 3agav;
- obyvalowmiics OeMOHCTPUPYET HEMNONHOe COOTBETCTBUE 3HAHWIN, YMEHWI, HaBblKOB CPEAHUM
nokasartensim, JornyckaeT 3HauUTerNbHblE OLLUMOKM NPU peLleHnn NpakTUYeckMx 3agav;
«HEe 3a4TEeHO», ecnn oby4YalLNICA AEMOHCTPUPYET IBHOE HECOOTBETCTBME 3HAHWUWA, YMEHMUIN, HABLIKOB
Aaxxe HU3KUM MokasaTensm.



TecToBble 3a4aHMA OAepXaT HECKONbKO TECTOBbLIX BOMPOCOB, 3a NPaBUISIbHbIN OTBET Ha KaXXablN
N3 KOTOpbIX BbiCTaBnseTca oguH 6ann, a 3a HenpaBuIbHbINA - HOMb. OUeHKa «3a4TeHO» BbICTaBMSETCH,
ecnn 6e30WwnboYHO BbLINOMHEHO HEe MeHee 55% 3agaHun; OueHKa «He 3a4TeHO» BbICTABNAETCS, €Cnn
BbINONHEHO MeHee 55% 3agaHun.

3a pedepaT oueHKa «3a4yTeHO» - BbICTaBNAeTCHA, ecnun pecdhepat akkypaTHO OQOPMIMEH B
ne4yaTHOM MNM PYKOMUCHOM BuAae, Npu 3TOM €ro cogepkaHue MOMHOCTbI0 COOTBETCTBYET Teme, a
N3NoXeHne marepuanoB MO paccmaTpvBaemMon Teme noapobHO M rpamMoOTHO, NPMBEOEH CMMCOK
NCNonb3yeMbIX UICTOYHUKOB MpY Hannucanum pedepara;
OLEHKa «He 3a4TEeHO» - BbICTaBNSAETCA CTYAEHTY B TOM Crlydae, Koraa He BbIMOMHEHO XOTs Obl OAHO U3
TpeboBaHMI NpeablayLero nyHkTa.

20.2 NMpomexyTo4Haa aTrectauumsa
lMpomexyToyHasa aTTecTaums No AUCLUNINHE OCYLLECTBNAETCA C MOMOLLLIO CreayoLmnX
OLIEHOYHbIX CPeacTB:
NUCbMEHHbIN OTBET Ha Bonpockl U 3agaHnsa KUM k aksameHy u cobeceoBaHmne no Bonpocam
N 3aaHMAM K 3K3aMeHYy.

Mepe4vyeHb BONPOCOB K 3K3aMEHY
1 cemecTp (3K3ameH)

ManI/ILI,bIZ OCHOBHbI€ NOHATUA U onpeaernieHna.

HencTteus ¢ matpulamu.

Onpegenutenu 2-ro n 3-ro NOpsAKoOB: onpeaeneHus, TepMUHONOIMS, CBOMCTBa onpeaenurenen.

MwuHopbl, anrebpanyeckne AOMNONHEHUS.

BbluncneHune onpegenurenen pasnoXXeHnem no CTpoke unm ctonouy.

HeBbipoxaeHHble MaTpuubl. ObpaTHas matpuua.

Cucrtembl NMHENHbIX anrebpanyecknx ypaBHeHUA. OCHOBHbIE MOHATUS.

PelieHne HEBbIPOXAEHHbIX JIMHENHBIX CUCTEM anredpanyeckmx ypaBHEHUN.

dopmynbl Kpamepa.

10. MNponsBonbHbIE CUCTEMBI anrebpanyecknx ypaBHEHUN.

11. PaHr matpuupl.

12. PelueHne cuctem nMHenHbIX ypaBHeHUn metogom Faycca. Teopema KpoHekepa-Kanennu (6e3
[oKasaTenbCcTBea).

13. BekTopbl. OCHOBHbIE MOHATUA N ONpeaeneHns.

14. JluHenHble onepaumn Hag BEKTOPaMn; CBOMCTBA BEKTOPOB.

15. CkanspHoe npounsBeaeHne BEKTOPOB: onpeaeneHne, CBOMCTBA, NPUMOXEHNS.

16. BekTopHOe npounsBeaeHMe BEKTOPOB: ONpeaeneHne, CBONCTBa, MPUITOXKEHNS.

17. CmellaHHOe nponsBeaeHne BEKTOPOB: onpeaerieHne, CBOMCTBa, NPUNOXEHUS.

18. Cucrema koopanHaT Ha NITOCKOCTU: OCHOBHbIE NMOHATUS; OCHOBHbIE MPUITOXXEHNS MeToAa kKoopauHaT
Ha NIoOCKOCTW.

19. PasnunyHble ypaBHEHUSI NPSMON Ha MITOCKOCTMW.

20. OcHoBHbIe 3aga4n C NPSIMOM Ha MNTOCKOCTH.

21. KpuBble 2-ro nopsiika Ha nriocKoCTM.

22. MHoxecTtBa. OCHOBHbIE onepauun Hag MHoXecTBaMn. HekoTopble CBOMCTBA MHOXKECTB.

23. OewnctButenbHble Ynicna. Yucnosble npomexxyTki. AbcontoTHas BenuyumHa yncna. OKpecTHOCTM TOYKN.

24, OyHKUMA: NoHATME PyHKUUK; rpacbmk PyHKLMK; cnocobbl 3agaHns YHKLNUW; OCHOBHbIE CBOWCTBA U
XapakTepucTuku pyHkuum; obpatHas n cnoxHas QyHKUMK.

25. Yucnosble nocrnegoBaTefibHOCTU: OCHOBHbIE MOHATUSA, ONPeaeneHns U CBOMUCTBA.

26. MNMpenen ymucnoson nocrnegoBaTesibHOCTU.

27. beckoHe4yHo marnbie n 6eCkoHeYHO BonbLIne YMCIOBbIE MOCNIeq0BaTENBHOCTH.

28. lNpenenbHbI Nepexo B HepaBeHCTBaX.

29. Npenen MOHOTOHHOW OrpaHMYeHHON nocnefoBaTenbHOCTU. Yucno e .

30. Mpepen gyHKLMKM B TOUKe U Ha 6eckoHedHOoCT. OQHOCTOPOHHME Npeaenbl.

31. beckoHe4Ho 6onbluas yHKUUS.

32. beckoHe4HO Marnble YHKUUK: onpeaeneHus U OCHOBHbIE TEOPEMBI.

33. CBA3b Mexay yHKUMeEN, ee Npeaenom n 6eCkoHeYHO Marnon OyHKUNEN.

34. OcHoBHble TeopeMbl 0 Npegenax QyHKuuiA. Npr3Haku cyLecTBOBaHUSA Npeaernos.

35. lNMepBbIn 1 BTOpon 3aMmeydaternbHble npegensl yHKumn. Cregctems U3 BTOPOro 3aMedaTesibHoro

npegena yHKLMn.

CoNoOOA~WNE



agrwNE

o

26.
27.
28.
29.

36. CpaBHeHve 6eCckoHeYHO ManbIX PYHKUUIA. DKBMBANEHTHble 6ECKOHEYHO Marble U OCHOBHbIE TEOPEMbI
O HUX.

37. HenpepbIBHOCTb (OYHKLUMMN B TOYKE N HA MHOXECTBE.

38. Touku paspbiBa (PyHKLUM U UX KraccudukaLms.

39. OcCHOBHbIE TEOPEMbBI O HEMPEPLIBHBIX (DYHKLUSIX.

40. Teopembl 0 cBOMCTBaX (PYHKLMIA, HENPEPBIBHBIX Ha OTPE3KE.

41. MNpounssogHas MYHKUUU OENCTBUTENBHOTO aprymeHTa.

42. Pn3NYecKUn n reoMeTpuyYecKMin CMbICI bl MPON3BOAHON (PYHKLIMN B TOUKE.

43. YpaBHeHUs kacaTenbHOW U HOpManu K KpUBOW.

44, CBA3b Mexay AMddepeHUMPYEMOCTBIO U HENPEPBLIBHOCTHIO (PYHKLIMN.

45. MpounsBogHas CyMMbl, pasHOCTU, NPOM3BEOEHNS U YaCTHOrO OYHKLIMA.

46. MNMpou3BogHasa CNoXHow 1 obpaTHOW PyHKLMNA.

47. Tabnuua npom3BogHbIX OCHOBHbIX 3rieMeHTapHbIX YHKLIMA.

48. OuddepeHumpoBaHne yHKUNI, 3adaHHbIX HEABHO W NapaMeTpuYecku.

49. Norapudmuyeckoe anddepeHLmpoBaHue.

50. MNMpoussoHble BbICLUMX NOPSAKOB (PYHKLUMIN, 3aAaHHbIX SIBHO, HESIBHO U NapameTpuyecku.

51. AnddepeHuymnan yHKLMN: onpegeneHne n reoMeTpruyecknii CMbICH.

52. OcHoBHbIe TeopeMbl 0 AnddepeHumanax.

53. OudpdepeHumansl BbICLUNX NOPSAKOB.

54. HekoTopble TeopeMbl 0 AnddepeHUnpyeMbiX PyHKUUSIX.

55. Teopembl Ponns, Koww, JlarpaHxa v cneacTsus K HAM.

56. lNMpaeuna Jlonutans. PackpbiTe HeonpegeneHHOCTeN pasfnyHbIX BUOOB.

57. Heobxoammble 1 4OCTaTOYHbIE YCIOBUS MOHOTOHHOCTU (PYHKLUWM Ha UHTepBarne.

58. JlokanbHble 3KCTPEMYMbI (PYHKUMIA: onpeaeneHuns; Heobxoanmble N 4OCTAaTOYHbIE YCNOBUS
NOKanNbHOro AKCTPEMyMa PyHKLMN.

59. Haunbonbluee 1 HanMeHbLLee 3Ha4YeHNs PYHKUMN Ha OTpe3Ke.

60. HanpasneHus BbinyknocTu rpaduka yHkLumn. Toukn nepernba.

61. AcumMnTOThI rpadmka OYHKLNN.

62. Obuwas cxema nuccrnegoBaHnsa OYHKLUM U MOCTPOEHMS ee rpaduka.

2 cemecTp (3K3ameH)

MoHaTre nepeoobpasHo YHKLMK.

MoHsITME HeonpeaeneHHoro NHTerpana.

CeolicTBa HeonpeaeneHHoro HTerpana.

Tabnunua OCHOBHbIX HEOMpPEeAENEeHHbIX UHTErparnos.

OCHOBHblE MEeTOAb! BbIMUCMEHNS HEONPEAENEHHbIX MHTErPanoB: HENOCPEeACTBEHHOIO UHTErPUPOBAHMWS U
MOACTaHOBKW.

OCHOBHble MeTOAbI BbIMUCIEHNST HEOMNPEAENEHHbIX MHTEParnoB: 3aMeHbl MEPEMEHHON; MHTErPUPOBaHUS
Mo YacTtsam

OnpepaeneHHbIN MHTerpan kak npegen MHTerpanbHoOn CyMMbl.

"eomeTpuyecknin n pusnyecknin CMbICIbl ONPeAENeHHOro HTerpana.

dopmyna HetoTtoHa-JlenbHuua.

. OCcHOBHbIE CBOWCTBA ONpenereHHoro nHrerpana.

. OcHoBHble bopmyrbl M MeToAbl ANA BblMMCIEHUSA ONpeaenieHHoro uHrerpana.

. HekoTopble npunoxeHus onpeaeneHHoro nHTerpana

. HecobcTBEHHbIE MHTErpanbl: MHTerpanbl N0 6€CKOHEYHOMY NPOMEXYTKY MHTENPUPOBaHKS.
. ViHTerpanbl oT doyHKUMIN C 0COBOM TOYKOW Ha OTPE3KE UHTETPUPOBAHMUS.

. PyHKUMM OBYX NepeMeHHbIX. OCHOBHbIE MOHATUSA U ONpeaeneHus.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Mpenensbl YHKUMI OBYX NEPEMEHHbIX.

HenpepbIBHOCTL PYHKLUN ABYX NEPEMEHHbIX.

ConcTBa PyHKLMIA, HENPEPBIBHBIX B OFPaHUYEHHON 3aMKHYTOW obnacTu.

YacTHble NpoM3BO4HbIE NEPBOroO Nopsiaka MYHKLUMM HECKONBKUX NEPEMEHHbIX.
OundppepeHumpyemocTb 1 nonHein AnddepeHumnan QyHKLMU HECKONLKUX NepeMeHHbIX.
YacTHble Npon3BoHble BbICLUMX NopsakoB. duddepeHumansl BbICLLUNX NOPSOKOB.
lNponssogHasn no HanpaeneHuto. paguneHT.

OkcTpemyMbl (PyHKUUM ABYX NepeMeHHbIX. OCHOBHbIE OnpeaeneHns 1 NOHSTUS.
HeobxogMMble 1 JOCTATOYHbIE YCITOBMS NOKATbHOIO 3KCTPEMYMa (PYHKLUMU OBYX NEPEMEHHbIX.
O6wume ceegenns o auddepeHumanbHbiX ypaBHeHUsIX. dnddepeHumanbHble ypaBHEHWS NEPBOrO
nopsigka: OCHOBHbIE MOHATUS 1 ONpedeneHust.

Teopema 0 CyLeCTBOBaHUM U €QUHCTBEHHOCTU peLueHns 3agayum Kown.

3apaun, npmeogsme K gudpdepeHumanbHbIM ypaBHEHUSIM.

YpaBHEHWS C pa3aensiiowmMMmcs NepeMeHHbIMU.

OpHopoaHble anddepeHumanbHble YpaBHEHNS.



30.

31.

32.
33.
34.

35.

36.

37.

38.
39.
40.
41,
42.
43.

44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

JIvHenHble anddepeHumnanbHble ypaBHEHUSA NEPBOro nopsaka u metoabl Ux pewwenus: Y. beprynnu un
Bapvaumm Npoun3BOIbHON NOCTOSAHHOW (J1arpaHxa).

OndbdepeHumnansHble ypaBHEHUS BbICLUMX NOPSAKOB: OCHOBHbIE NMOHATUS M onpeaeneHus. Teopema o
CYLLLECTBOBAHUM U €ANHCTBEHHOCTU pelleHns 3agayun Kowwm.

OnddepeHumnaneHble ypaBHEHUS, A0MYyCKaloLMe NOHWKEHWE nopsagka.

JInHenHble auddepeHumanbHble YpaBHEHUS BbICLLMX MOPSOKOB.

JNInHenHble ogHopoaHble AnddepeHLManbHble ypaBHeHUst BTOporo nopsaka. CTpykTypa u HekoTopble
CBOMCTBA X OOLLMX peLLEHW.

WHTerpmpoBaHue fMHenHbIX 0gHOPOAHbIX AnddepeHumanbHbIX YpaBHEHNUIA BTOPOro nopsiaka ¢
NOCTOSAHHBIMUW KO3hPULMEHTAMN.

JIHeWHbIe HeogHOpoAHbIE AnddepeHLManbHbIe ypaBHEHUS BTOporo nopsiaka. CTpykTypa u HeKoTopble
CBOMCTBA X OOLLMX peLLEHW.

MeTopq Bapuaumm NpPou3BOSbHBIX NOCTOSHHBLIX (JlTarparxa) Anst noncka YactHoro pelwenns JIHAY BToporo
nopsigka.

Teopema 0 CNOXeHUN peLleHni.

Yuncrnosble psabl: OCHOBHbIE MOHATUSA 1 ONpeaeneHus.

Psan reomeTpuryeckon nporpeccum.

HeobxoanMblii NpM3HaKk CXO4MMOCTM YMCIIOBOrO psaa.

"apMoHuyeckuii pag,.

[ocTaToyHble NpU3HaKkM CXOANUMOCTU 3HAKOMOCTOSAHHbIX YUCITOBbIX PSAOB: MPU3HaKN CpaBHEHNS; NPU3HaK
Hanawmbepa.

[ocTaToyHble NpU3HaKM CXOANMOCTM 3HAKOMOCTOSHHbIX YUCIOBBIX PSAOB: paguKkanbHbIA U MHTErpanbHbIN
npu3Haku Kowwu.

3HakouvepegyoLmneca ymcnosble pagbl. [NpusHak JlenbHuua.

OBLWwmnn AOCTaTOYHbIA NPU3HAK CXOAMMOCTU 3HaKonepeMeHHbIX YMCIOBbIX PSAOB.

ABconoTHasa 1 ycroBHasa CXO4MMOCTU YMCHOBbLIX PAO0B.

HekoTopble cBoNCTBa abCOMOTHO CXOAALLMXCA PSOOB.

®yHKUMOHanbHbIe pagbl. CteneHHble pagbl. Teopema H. Abens.

WHTepBan n paguyc cXxoanumocTy CTENEHHOro psaa.

CBoWncTBa CTeNeHHbIX pagos.

Mepuognyeckne yHkummn. Neprognyeckme npouecchl. TpuroHomeTpuyeckni psg dypoe.

PasnoxeHue B pag dypbe 27 -nepuoamyecknx dpyHkuuin. Teopema Qupuxne.

PasnoxeHue B psg Pypbe YETHBLIX N HEYETHBIX PYHKLINA.

PasnoxeHue B psag Pypbe yHKLMA NPOM3BOSIBLHOIO neproaa.

MepeyeHb NpakTUYECKUX 3aQaHUIA

1 cemecTp

1. PeleHne cuctem nmHenHbIxX anrebpanyecknx ypaBHEHUA MaTPUYHBIM METOL0M, C MOMOLL b0 (OOpPMYN
Kpamepa, metogom [Maycca.

2. HaxoxpgeHue koopauHaT BEKTOpa, OPTOroHarbHOro ABYM ApPYrMM BEKTOPaM, 3a4aHHbIM CBOUMU
KOOpAMHaTaMu, 3Has ero AnvHy U BEMWUYMHY yria Mexay HanpaBnstowmMM BEKTOPOM OOHON 13
KOOPAMHATHBIX OCEN N MCKOMbIM BEKTOPOM.

3. HaxoxpgeHue koopguHaT BEKTOpa, 3Has OJIMHY BEKTOPA U yriibl, 0Opa3oBaHHbIE UCKOMbIM BEKTOPOM C
KOOPAMHATHLIMU OCAMM.

4. BblMucneHue nnowaan TpeyronbHWKa, eCcii U3BECTHbl KOOPAUHATbI ero BepLunH Ha NioCKOCTU Oxy .

5. BbIBog ypaBHEHUS NPAMON Ha MIIOCKOCTU Oxy , NPOXOoAsLLEN Yepes ABe 3a4aHHble TOYKN.

BbluncneHve yrnos, o6pa3oBaHHbIX MPSIMOA C OCAMU KOOpAUHAT.

6. PelleHne 3agay Ha ycrnoBus napannenbHOCTV U NeprneHanKyNSpHOCTM ABYX NPSIMbIX Ha MIIOCKOCTY.
HaxoxxgeHne ypaBHEHWI BbICOT U CPEAHUX JIMHUIA B TPEYTONbHUKE MPU YCIOBUW, YTO U3BECTHbI
KoopAMHaThl ero BeplumH Ha nnockoctn OXY .

7. BbluncrieHne onvHbl OTpeska 1 KoopauHaT ero CepeanHbl, 3Hasd KoopaMHaThbl KOHLOB OTpe3Ka.

8. YMeHve npvBOAWUTb YpaBHEHMS, 3afaloliMe JIMHUM BTOPOro Mnopsgka, K KaHOHWYECKOMY Buay;
onpenensaTb TUM NTIMHUN.

9. W3 ypaBHeHU®, 3agatoLlmnx KpMBblie BTOPOro Nopsaka, HaxoguTb: a) LEHTP KPMBOW; ©) 9KCLEHTPUCKUTET;
B) ypaBHeHue(s1) aupektpuc(bl); r) koopanHaTel Gokyca(oB).

10. HaxoxgeHnne dopmyrbl obLLero YneHa YMcroBor nocnegoBaTensHoOCTU. V3yyeHne CBOMCTB YMCITOBOM
nocrieqoBaTenbHOCTU: MOHOTOHHOCTU, OrPaHUYEHHOCTMW.



11. BbluncneHue npenenoB yHKUUA OAHOM AeNCTBUTENbHOM NepeMeHHon. PackpbiTue

HeonpeaeneHHOCTel PasnUYHbIX TUMOB: 0 , o , [O~oo], [oo—oo], [1‘”], [oo‘)], [OOJ.
0 o0

12. Bbl4ncneHne Npor3BoaHbIX MepPBOro nopsiaka ot CyMMbl, Pa3HOCTU, NPOU3BEAEHNS U OTHOLLEHUSA
dYHKUMIA OQHON AENCTBUTENBHON NEPEMEHHOMN.

13. Bbl4ncneHne Npom3BoaHbIX MEPBOro nopsiaka ot CRoXHbIX (OYHKLMIN OOHON AeNCTBUTENBHON
nepemMeHHOMN.

14. HaxoxgeHwe Toyvek paspblBa rpacdmkoB (PyHKLWA OAHON AEACTBUTENBHON NEPEMEHHOMN U
uccriefoBaHue Ux xapakrepa.

2 cemecTp

1. BbluucneHne HeonpeaeneHHbIX MHTerpanos HENOCPeACTBEHHLIM UHTErPUPOBaHNEM C
NCMONb30BaHWEM CBOWCTB M Tabrumubl MHTErparoB OCHOBHbIX 3reMeHTapHbIX yHKLUWIA.

2. BbluncneHve HeonpedeneHHbIX MHTerpanos MeTogammn 3ameHbl NepeMeHHON U MOACTaHOBKN.

3. BbluncneHve HeonpeaeneHHbIX MHTerpanos ¢ MCNoMb3oBaHWeEM HOPMYIibl MHTErPUPOBaHMS MO
YacTaM.

4. TpunoxeHus onpegeneHHbIX MHTerparnos: BbIMUCNEHVE Nnowaaun nrnockon ourypol, OrMHbI Gy

KpuBoW, obbema Tena BpaLLeHWs!, MNoLLaAN NOBEPXHOCTM BpaLLeHWsl, MacChbl KPUBOW, KOOpAUHAT

LeHTpa TSHXKeCTU KPUBOW.

PelwweHne auddepeHumanbHbIX ypaBHEHUI C pasaensioWnMmUCcs nepeMeHHbIMI.

PelweHnne ogHopoaHbIx auddepeHumnanbHbIX YpaBHEHWUI.

PelueHne nuHenHbIx guddepeHumnanbHbIX ypaBHEHU NepBoro nopsaka metogamu W. BepHynnu

N Bapvaummn NponsBosibHOM NOCTOSIHHOW (JlarpaHxa).

8. PeweHve guddepeHLmanbHbIX ypaBHEHWI, AOMYCKaOLWMX NOHKEHNS nopsaaka.

9. JlnHenHble ogHoOpoaHble AnddepeHUnanbHbie ypaBHEHUS BTOPOro nopsiaka v NoUCK UX peLLeHuns.

10. NHTerpnpoBaHme NUHENHbIX OA4HOPOAHBIX AnddepeHLmanbHbIX YpaBHEHU BTOPOro nopsaka ¢
NMOCTOSAHHBIMMW KO3 PULINEHTaAMN.

11. MeToa BapmaLmn Npon3BONbHbLIX MOCTOAHHLIX (JlarpaHxa) Ans novcka yactHoro pewexus JIHOY
BTOPOro nopsigka.

12. ViccnepqoBaHye Ha CXOQUMOCTb 3HAKOMOMNOXUTENbHbIX YACMOBBIX PAAOB C UCMOMNb30BaHNEM
npu3HakoB cpaBHeHus, [lanambepa, npegenbHoro npusHaka Kowwm, MHTerpanbsHOro npmsHaka
Kown.

13. ViccnepqoBaHye Ha CXOOUMOCTb 3HaKoYepeayoLLMXCS YUCNOBLIX PSAOB C NOMOLLIbIO NpU3Haka
JleibHuua.

14. HaxoxgeHue paguyca n obnact cxoanMoCT CTENEHHbIX PSaoB.

15. Pasnoxexue B psg Pypbe 277 -neprmoanyHbix dyHKLWIA.

16. PasnoxeHune B psg Pypbe pyHKUMIA NPON3BOSBHOMO Nepuoaa.

No o

MpumepHoe coaepkaHNe KOHTPOJNIbHO—U3MepPUTENbHbIX MaTEPManoB K 3K3aMeHy
1 cemecTp

KomnnekT KUM Ne 1

Bry 2.1.07-2013

YTBEPXIAIO

3aBeayoLmmn kadpegpor ypaBHEHU B YaCTHbIX NPOM3BOAHBIX
1 TEOPUN BEPOATHOCTEN

A. B. Mywko
.20

HanpaeneHnune noarotoekn 39.03.01 Couwnonorus
OucumnnumHa 51.B.08 Boeicluag marematuka
Kypc 1

dopma obyyeHns OyHas

Bug atrectauunm [MpomexyToyHas

Bua koHTponsa Jk3ameH

KoHTponbHO-uaMeputenbHbii matepuan Ne 1

1. HaiiTu KocHHYyC yria Mexy BEKTOpaMu AB u AC ,ecm A(2;-2;3) B(L,-12) C(4; —4;5) )



-6 5 -2
2. Haiitu matpuity, oOpaTtayto 3aganHoii | 3 -3 1

1 1 2

X+3y—-2=2,
3. Pemutsb cucremy ypaBHeHuil no npasuity Kpamepa < 2x -3y +2z =0,

3X-2y—-z=4.

x® —2x% —3x
4. lana ¢pyHKIuA Y = 2—9 . BeruncnuTe 3a1aHHBIE €€ TPEAEIIbI:
X —
a) Iirrgy, b) Iirr31y,c) limy.
In(L+ x%)

5. Beraucnuts npengen lim >
x—0 tg 8x

6. Haiitu mpou3BoIHbIC 3aJaHHBIX () YHKITAN:

A) y =2V B) y = (sin3x)""¥

7. ChopmMynupoBaTh B TEPMUHAX « & - O » C IOMOUIbIO HEPABEHCTB CIEYIOIIEE YTBEPKACHUE:
lim f(x)=—o0.

X—>+00

8. IycTh umetores e Matpunbl A mopsinka Mx K u B nopsaxka m, x K, . Jins stux marpun
onpeneneno npoussenenne A- B, ecm:

a) m=m, 6) k =k, B) K=m,.
9. BriGepeTe U3 claeayonmx yrBepKAeHUH BEpHOE:

a) IpM TPAHCTIOHWPOBAHUH OTIPE/ICITUTENh HE MEHSETCS;

6) pH MepecTaHOBKeE ABYX MapaslelbHbIX PAIOB ONpeaeIUTeNb He MEHAETCS;

B) OMpeJIe/IUTENb, UMEIOLIUIA 1BA OJMHAKOBBIX PAJa, OTIUYEH OT HyJIS.

10. Ecnu cuctema IMHEWHBIX YpaBHEHU UMEET XOTsI ObI OJTHO pelIeHne, TO OHA HA3bIBACTCS:
a) COBMECTHOM 0) HECOBMECTHO.

11. Ecu pynxuus T (X) menpeprisna na otpeske [@,0], To ona nocturaer na stom otpeske:

a) TOJBKO CBOE HAaMOOJIbIIIee 3HaUeHNE; 0) TOJIBKO CBOC HAMMEHBIIIEE 3HAUCHHE;
B) CBO€ HanOOJIbIlIee 1 HAMMEHBIIICE 3HAYCHUSI.

12. Tycrs dpynkmus | (X) HEIIPEPBhIBHA HAa OTPE3Ke [X0 -0, X, + o ] ,Te O - HOJIOKUTEIbHAS
KOHCTaHTa, u auddepeHupyemMa Ha HHTEpBaJIe (XO -0, X, + o ) , TOTJa ecli Ipu X € (X0 -0, Xo)
f'(X)>0,anpu Xe(X,;%, +0) f'(X)<0, 10

a) X, TOYKa JOKaJbHOTO MaKCUMyMa 0) X, TouKa JOKaJIbHOTO MUHUMYyMa

Mpenopaeartenb ®. B. lonoBaHeBa
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dopma obyyeHns OyHas

Bug atrectauunm [pomexyToyHas

Bua koHTponsa 3k3ameH

KoHTponbHO-u3MeputenbHbii Mmatepuan Ne 2



1. Haiitu kocumyc yria mexy Bektopamu AB 1 AC , ecn A(0;-2;6) B(-12;-2;-3) C(-9;-2;,-6).

1 30
2. Haiitu matpunty, oopatHyto 3aganHoit | -1 4 0
0 0 1
2X+3y+z=1,
3. Pemutsb cucremy ypaBHeHui no npasuity Kpamepa <3Xx -5y + 2z =11,
S5x+2y-2z=-3.
X? —2x+1
4. lana ¢pyHKIUA Y = 2—+ Brrunciuth 3alaHHbIE €€ MPEIETbI:
2X°+Xx-3
a) Iirrgy, b) Iirrlly,c) limy.
sin2x

5. Beruucnuts npegen lim———.
x>0 In(1—5x)

6. Haiitu mpou3BoHbIC 3aJaHHBIX () YHKITAN:
A) y=In’(l-cosx), B) y = (arctg x)**.
7. ChopMynHpoBaTh B TEPMUHAX « £ - O » C TOMOIIIBIO HEPABEHCTB CIIEAYIOIIECE YTBEPKICHHE:
lim f(x)=o0.
X—>—00
8. Iycts matpuma A mopsiaka 2Xx 4, a marpuna B nopsaxa 4 x 3. Torma matprma A- B 6yner
Topsi/IKa:
a) 4x4 0) 2x3 B) 3X 2.
9. BriGepeTe U3 ciaeayronux yrBepKIACHUH HEBEPHOE:
a) MpU TPAHCIIOHUPOBAHHUHU OTIPEEIUTENb MEHSAET 3HAaK Ha MTPOTHUBOMOJIOKHBIN;
0) mpH repecTaHoOBKE IBYX MapajlieIbHBIX PSAIOB OMPENEIUTENb MEHIET 3HaK Ha MPOTUBOMOJIOKHBIH;
B) OTpeAeTUTelb, UMEIONINI 1Ba OIMHAKOBBIX Psi/ia, paBEH HYIIO.
10. CoBmecTHas cucTeMa JMHEHHBIX YpaBHEHUI UMeroIas 00Jiee 0OJHOTO PEIIeHUsT Ha3bIBACTCSI:
a) OTIpEeCIICHHON 0) HeoIpeCICHHOM.

11. Ecu pynxkuus T (X) menpepoisna na otpeske [@,0] u npunumaer B ero xonnax 3Hadenns pasHbix
3HAKOB, To Ha otpeske [@,b] ona

a) UMEeT IMHCTBEHHBIN HYIb; 0) XOTs ObI OJIUH HYJIb;

B) HE UMEET HYJIEH.

12. Tycrs dpynxmus | (X) HEIPEPLIBHA HA OTPE3KE [X0 -0, X, + o ] ,Te O - HOJIOKUTEIbHAS
KOHCTaHTa, U AuddepeHmpyeMa Ha HHTEpBaJIe ( Xy — 0, Xy + o ) , TOTZa ecim npu X € (X0 -0, Xo)
f'(x)<0,anpu Xe(X,, X, +0) f'(X)>0, 10

a) XO TOYKa JIOKaJIbHOI'O MaKCUMYyMa 6) XO TOYKa JIOKAJIbBHOTO MUHUMYMa

Mpenopaeartenb ®. B. lonoBaHeBa
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Bug koHTpons Qk3ameH

KoHTponbHoO-u3meputenbHbii Mmatepuan Ne 3

1. Haiitu kocumyc yria mexy sektopamu AB 1 AC , ecn A(2;3;-1) B(4;5,-2) C(3;1;1).

-6 -4 -5
2. Haiitu matpuity, oOpatHyto 3aganson | 1 1 1.
1 0 O

X+5y+2z=-8,
3. Pemuts cucremy ypaBHeHui o npasuity Kpamepa < 2x —3y + 5z =16,

5X+2y -1z =-6.
2 — J—
4. Jlana pynkuus y = w . BeruncnuTe 3a1aHHbIE €€ TPEIEIIbl:
X°—9x+14
a) Iirrgy, b) Iirr71y,c) limy.
tg6x

5. Beraucnuth npeen IXILT(} -
e -1

6. HaiitTu mpou3BoIHbIC 3aJaHHBIX () YHKITAN:

A) y=In(arcsin ﬁ), b) y=x

7. ChopmMynupoBaTh B TEPMUHAX « & - O » C TIOMOIIIbIO HEPABEHCTB CIIEIYIOLIEE YTBEPK ACHUE:
lim f(X)=+o.

x—a+0

ZDDS X

8. ITycts umerores ase Matpunsl A mopsiaka Mx K u B mopstaka M, x K, . st atnx matpun

onpenenero npoussenenne A- B, ecm:
a) m=m, 6) k =k, B) K=m,.
9. BriGepeTe U3 ciaeayonmx yrBepKAeHUH BEpHOE:
a) P TPAHCTIOHUPOBAHKUH OTIPECIIUTEIH HE MEHSCTCS,
0) mpu epecTaHOBKE JBYX MapaJJIeIbHBIX PSAAOB ONPEICITUTENb He MEHSIETCS;
B) OTIPEICTUTENh, UIMEIOITUH ABA OJIMHAKOBBIX Psijia, OTIIMYEH OT HYJIA.
10. Ecnu cuctema JIMHEWHBIX YpaBHEHU UMEET XOTsI ObI OJTHO pelIeHHe, TO OHA HAa3bIBACTCS:
a) COBMECTHOM 0) HECOBMECTHOI.

11. Ecu pynxkuus T (X) nuddepenmupyema B Touke X, » TO B 9TOM TOYKE OHA

a) OHa BCerjJia He HelpephIBHA; 0) OHA BCer/ia HempephIBHA;
B) OHA HempephiBHA B 3aBucuMocTH oT Buaa Gyuxuun T (X).

12. Touka X, HasblBaeTcs TOUKOM okanbHOro Makcumyma pyukuun f (X) ecom npn mobom X us

untepana (X, — 9, X, +0), rae J =Const >0 Bbimonnuma onenka
a) f(x)>f(x,) 6) f(x)< f(x,)

Mpenopaeartenb ®. B. lonoBaHeBa
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dopma obyyeHnst OyHas




Bup attectayum [TpomexyToyHas
Bug koHTpons Qk3ameH

KoHTponbHo-uameputenbHbii matepuan Ne 4

1. HaiiTi KOCHHYC yriia MEXy BEKTOpaMu AB u AC, ecim A(3;2;0) B(L4;-1) C(4;O;2).
4 0 -1
2. Haiitu matpunty, oopatHyto 3aganHoit | 1 1 -1
-3 0 1
X+2y+2=2,
3. Pemutsb cucremy ypaBHeHuil no npasuity Kpamepa < 3X+ 2y +3z =6,
2Xx—-2y—-z=T1.

x> +X—6
4. lana ¢pyHkuus y = Z3xa2’ Brruncnuts 3agaHHbIe €€ TPEAEIbI:
X" —oX+

a) limy, b) limy,c) limy.
x—0 X—2 X—>0
HY

. sin“3x
5. Berauciute npegen lim——.

x—0 e4X -1
6. HaiitTi mpou3BoiHbIE 3aJaHHBIX () YHKITHIA:
A) y=arctg3’™, B) y = (tgx)"*.
7. ChopmynupoBaTh B TEPMUHAX « £ - O » C TIOMOIILIO HEPABEHCTB CJICIYIOIIEE YTBEPIKICHUE:

lim f(x)=-—o.

x—a-0
8. ITycth Marpuma A nopsinka 2X 4, a marpuna B mopsnxa 4 x 3. Torna matpuna A- B 6yner
MOpsIIKA:
a) 4x4 6) 2x3 B) 3% 2.
9. BriGepeTe U3 ciaeayonmx yrBepKAeHUH HEBEpHOE:
a) MpU TPAHCIIOHUPOBAHHUHU OTIPEEIIUTENb MEHSAET 3HAaK Ha MIPOTUBOTOJIOKHBIN;
0) mpH repecTaHoOBKE JBYX MapajlieIbHBIX PSAIOB OMPENEIUTENb MEHIET 3HaK Ha MPOTUBOMOJIOKHBIH;
B) OTpeAeTuTelb, UMEIOIIHI 1B OJTMHAKOBBIX Psijia, paBEH HYIIO.
10. CoBMecTHas cucTeMa JIMHEHHBIX YpaBHEHHUM UMerolas 60jee OJHOTO PEICHHUS Ha3bIBACTCS:
a) OTpPeCIICHHON 0) HeoIpeCIICHHOM.
11. Ecu pynxuus T (X) menpeprisna B Touke X, » TO B 3TOH TOYKE

a) oHa Bcerna auddepeHupyema; 0) oHa Bceraa He auddepeHnupyema;
B) oHa nuddepeHnpyemMa B 3aBUCUMOCTH OT BUIA (DYHKITHH.
12. Touka X, HasbiBaeTcs TOUKOi nokanbHoro muaumyma Gynkuun f (X) ecan npu moGom X us

untepana (X, — 9, X, +0), rae O =Cconst >0 pbimonnuma onenka
a) f(x)>f(x,) 6) f(x)< f(x,)
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Kypc 1

dopma obyyeHnst O4Has

Bup attectayum [MpomexyToyHas
Bug koHTpons Qk3ameH

KoHTponbHo-u3ameputenbHbi Mmatepuan Ne 5

1. HaliTi KOCHHYC yTila MEXTy BEKTOpaMu AB u AC, ecim A(-1-7;-4) B(2;-1-1) C(4;3;1)

-2 3 0
2. Haiitu matpunty, oOpatnyto 3aganHoin | 1 -1 O
3 51

X+3y+2Z=-5,
3. Pemuth cucremy ypaBHeHui 1o npaBmity Kpamepa < 3Xx —4y +3z =11,

2X+4y—-z7=-9.
2
X" —6x+8
4. Tana pyHKIMA Y = —————— . BBIYMCIIUTE 3a/IaHHBIE €€ TIPEIETIbL:
X°—5x+4
a) limy, b) limy,c) limy.
x—0 x—4 X—>00
sin7x

5. Beraucnuts npeaen lim— ——.
x=0 In(1+ sin 2x)

6. HaiitTi mpou3BoIHbIC 3aJaHHBIX () YHKITAHA:

A) y= arcsini, B) y=(x*+1)**,

Ix

7. ChopmynupoBaTh B TEPMUHAX « £ - O » C IOMOIIbIO HEPABEHCTB CIEYIOIIEe YTBEPKACHUE:
limf(x)=o0.

X—a

8. Iyctb umetores e marpunbl A nopsinka Mx K u B nopsaxka m, x K, . Jins stux marpun

onpenenero npoussenaenne A- B, ecm:
a) m=m, 6) k =k, B) K=m,.
9. BriGepeTe u3 cieayronmx yrBepKaeHU BEpHOE:
a) P TPAHCTIOHUPOBAHKUH OIIPEACIIUTEIH HE MEHSCTCS,
0) Mpu nepecTaHOBKE IBYX MapaJUIeIbHBIX PAIOB ONPEISITUTENb HE MEHSICTCS;
B) OIPEICTUTENb, UIMEIOITUI ABA OJIMHAKOBBIX Psijia, OTIIMUEH OT HYJIA.
10. Ecu cuctema JIMHEWHBIX YpaBHEHUH UMEET XOTs Obl OJIHO PElleHHE, TO OHA Ha3bIBACTCS:
a) COBMECTHOM 0) HECOBMECTHO.

11. Ecu dynkuus T (X) menpepsiBHa B Touke Xy, TO B 3TOHM TOUKE

a) oHa Bcerga nuddepenmupyema; 0) ona Bceraa He nuddepeHnupyema;
B) oHa AuddepeHmpyemMa B 3aBUCUMOCTH OT BUAa (DYHKIUH.
12. Touka X, HasbiBaeTcs TOUKOi nokanbHoro muaumyma Gynxumn f (X) ecan npu moGom X us

untepana (X, — 9, X, +0), rae O =Cconst >0 Bbimonnuma onenka
a) f(x)>f(x,) 6) f(x)< f(x,)

Mpenopaeartenb ®. B. lonoBaHeBa
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KoHTponbHo-u3MepuTtenbHbIin matepuan Ne 6

1. Haiiti kocumyc yria mexy Bektopamu AB 1 AC , ecn A(2;,-2;3) B(L-1,2) C(4-4;5).

-6 5 -2
2. Haittu matpuity, oOpatHyto 3agannoit | 3 -3 1
1 1 2
X+3y—-z2=2,
3. Pemuts cuctemy ypaBHeHwui no npaBuity Kpamepa §2x -3y + 2z =0,
3X—-2y—-z=4.
3 2
X® —2x° —3X
4. Jlana pyHkuus y = 2—93 . BeruncnuTe 3a1aHHBIE €€ TPEIEIIbl:
X —
a) Iirrgy, b) Iirr31y,c) limy.
In(L+ x?)

5. Beraucnouts npeaen lim 5
x—0 tg 8x

6. HaiitTi mpou3BoIHbIE 3aJaHHBIX () YHKITHAMN:

A) y =27 B) y = (sin3x)"">,

7. ChopmynupoBaTh B TEPMUHAX « £ - O » C IOMOIIbIO HEPABEHCTB CIEYIOIIEe YTBEPKACHUE:
lim f(x)=—o.

X—>+0
8. IycTb umetores nBe Matpuisl A nopsinka Mx K u B nopsaxka m, x K, . Jins stux marpun
onpenenero npoussenaenne A- B, ecm:

a) m=m, 6) k =k, B) K=m,.
9. BriGepeTe U3 ciaeayonmx yrBepKaeHUH BEpHOE:

a) TIPY TPAHCIIOHUPOBAHHUHU OTIPEICIUTEh HE MCHSCTCS,

0) pH MepecTaHoOBKE JABYX MapauICIbHbIX PSI0B ONPEICTUTENb HE MEHSETCS;

B) OTIPEIEIUTENb, MMCIOIIHI JIBa OJJMHAKOBBIX PSi/a, OTJIMYEH OT HYJIS.

10. Ecim cuctema TMHEHHBIX YpaBHEHUI UMEET XOTsI OblI OJTHO PELICHHE, TO OHA HAa3bIBACTCS:
a) COBMECTHOM 0) HECOBMECTHO.

11. Ecu dynkuus T (X) menpepsiBua Ha otpeske [@,D], To ona nocruraer na stom otpeske:

a) TOJIBKO CBO€ HaHOOJIbIIIEE 3HA4YCHUC, 6) TOJIBKO CBOC HAMMCHBIICC 3HAYCHUC,
B) cBO€ HanOoJIbIIIEe U HAUMEHBIIIEE 3HAUEHHS.

12. Ilyctb QpyHKIMS f (X) HEIIPEPBhIBHA HAa OTPE3KE [X0 -0, X, + o ] ,Te O - HOIOKUTENbHAS
KOHCTaHTa, u auddepeHupyemMa Ha HHTEpBaIIe (XO -0; Xy + o ) , TOTJa eclii Ipu X € (X0 -0, Xo)
f'(X)>0,anpu Xe(X,;%, +0) f'(x)<0,10

a) XO TOYKa JIOKAJIbHOT'O MaKCUMYyMa 6) XO TOYKa JIOKAJIbBHOTO MUHUMYMa
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Bug koHTpons Ok3ameH

KoHTponbHO-uamMeputenbHbi matepuan Ne 7

1. Haiiti kocuiyc yria mexy Bektopamu AB u AC , ecn A(0;-2;6) B(-12;-2;-3) C(-9;-2;,-6).
1 -3 0

2. Haiitu matpunty, oopatHyto 3ajanHoit | -1 4 0
0O 0 1

2x+3y+z=1,
3. Pemuth cucremy ypaBHeHui# no npasmity Kpamepa < 3X -5y +2z =-11,
5x+2y-2z=-3.

X2 —2x+1

—— . BoranciuTs 3a1anHEbIe €€ TpeIeNsl:
2X°+Xx-3

4. lana ¢pyHkuus y =
a) Iirrgy,b) Iirrlly,c) limy.

. sin2x
5. Beraucmuts npeaen lim

=0 In(1—5x)
6. HaiitTu mpou3BogHbIC 3aJaHHBIX () YHKITAN:
A) y=In’(l-cosx), B) y = (arctg x)**.
7. ChopmynupoBaTh B TEPMUHAX « & - O » C IOMOUIbIO HEPABEHCTB CIEYIOIIEe YTBEPKACHHUE:
lim f(x)=o0.
X—>—o0
8. ITycth Marpuma A nopsinka 2 X 4, a marpuna B mopsnxa 4 x 3. Torna matpuna A- B 6yner
nopsiIKa:
a) 4x 4 6) 2x3 B) 3% 2.
9. BriGepeTe U3 caeayonmx yrBepKAeHUH HeBEpHOE:
a) MPH TPAHCTIOHUPOBAHUH OIIPEICITUTENh MEHSET 3HAK Ha TPOTHBOIIOJIOKHBIH;
0) Ipu MepecTaHOBKE JIBYX MMapaUICIbHBIX PSIOB OMPEICITUTEh MEHSET 3HaK Ha TIPOTUBOTIOJIOKHBIIA;
B) OIIPECITUTEIh, HIMEIONIHIA JBa OJIMHAKOBBIX PsiJia, PABEH HYIIO.
10. CoBMecTHas crcTeMa JIMHEWHBIX YpaBHEHHI UMEFOIasi 00Jiee OJTHOTO PEIICHUS] Ha3bIBACTCS:
a) OTIPEeCIICHHON 0) HeolpeCIICHHOM.

11. Ecu dynkuus f (X) menpepsiBua na otpeske [a,0] u npunumaer B ero konmax sHaueHus pasHbix
3HAKOB, To Ha otpeske [@,D] ona

a) UMeeT €IMHCTBEHHBIN HYIb; 0) XOTs OBl OJIMH HYJIb;
B) HE UMEET HYJEH.

12. TTycts pynkmus T (X) menpepsiBHa Ha oTpeske [X0 -0, X, + o ] ,TJie O - TONIOKUTEIbHAS
KOHCTaHTa, U Au¢depeHupyeMa Ha UHTepBae (XO -0, X, + 0), Torma ecnu ipu X € (X0 -0, Xo)
f'(x)<0,anpu Xe (X, %, +0) f'(X)>0,10

a) XO TOYKa JIOKaJIbHOI'O MaKCUMYyMa 6) XO TOYKa JIOKAJIbBHOTO MUHUMYMa
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1. dj f (X)dx - audbdepeHuman HeonpeaenéHHOro MHTerpana paseH ...
1. F(x) 2 f(x)dx 3. F(X)dx 4. f(x)
(F(X) - nepsoo6pasHas dyHkumm f(X)).

2. j(:(:ﬂ paBeH ...

1. In|x*—4x+8|+C 2.%|n|X2—4X+8|+C 3.%arctg—X;2+C 4. arctg—X;2+C

b b
3. PaccMoTpuM ABa HECOBCTBEHHbIX MHTerpana: (1) I f(x)dx un(2) I(p(X)dX (npu ycnosuw, uto doyHkumm T (X)
a a

n @(X) - HenpepbIBHbI Ha NpomesxyTke [a;h) n umetoT GeckoHeuHbIN paspbis B Todke X =D). Ecnu Ha
npomexyTtke [a;b) HenpepbisHble yHkumm f (X) u @(X) yooenetsopsiot ycnosuio 0 < f(X) <¢@(X), To
(BbIOEPUTE BEPHBIE YTBEPXKAEHUS)

a) U3 CXoOauMOCTM MHTerpana (2) cnegyeT cxoaumocTb nHterpana (1)

0) 13 pacxogumMocTu nHTerpana (2) cnegyet pacxogumocTb nHterpana (1)

B) U3 pacxogmmocTu nHterpana (1) cnegyeT pacxogmMMocTb MHTerpana (2)
r) M3 cxoammocTu uHterpana (1) cnegyeT cXoaMMoCTb MHTerpana (2)

4. MNonHas NpousBoAHas CIOXHOWM OYHKLMM ABYX NEpeMeHHbIX Z =X +Siny npu X =sint, vy =t3 paBHa
z z . dz
a) OI—:cost+3t2cost3 6) OI—=smt+t2cost3 B) — =cost +tcost®
dt dt dt
5. JInHeNnHbIM HeOAHOPOAHLIM AnddepeHUManbHbIM YpaBHEHMEM NEPBOro nopsigka ABnserTcs
1 [(x* +y?)dx—xydy =0
2 [xy'=2(y—+/xy)

3 xy'sinl+x: ysinX
X X

1 Xy H
4 y+l =arcsin x+ X

> =

6. O6LUMM petiierrem ypasHeHns (1+ x*)dy + ydx =0 sensieTcs ...
1|In|y|=-arctgx+C

2 y= earctgx

3 |In|yl=1—arctg x

4 |In|yl|=-arctg x+%

7. O6wuin 1O anddepeHUManbHOro ypaBHEHUS! ¢ pasaensolmMMNCs NepeMeHHbIMM ...



11y+p(X)y=a(x)y"
2 Pl(X)Ql(y)dX + Pz(X)Qz(y)dy =0
3 [Y'+P(X)y=q(x)
4 |P(x)dx+Q(y)dy =0
8. Ecnu cpyHkuun yl(x) ny, (X) YacTHble peleHns auddepeHLmansHOro ypaBHEHUS
y'(x) + p(X)y'(X) + q(x)y(x) =0, 1o dbopmyna Clyl(X) +CY, (X) sapaet obluee pelweHne
PacCMOTPEHHOrO YpaBHEHUS!, eCNn
a) yHKUMUM yl(x) ny, (X) NUHENHO 3aBncuMbl 6) YHKLMK yl(x) ny, (X) NVUHENHO He3aBUCKMBbI
9. O6ulee pelueHne auddepeHumansHoro ypasHerus Y —y' —2y =0 umeer Bua:

a)y =Re?*+N,e 6)y = e *( R cos2x+N,sin 2x)

B)y = €*( Ry cos2x+N,sin2x) ny= e 2*( fcosx+N,sinx)
10. 3apaya Kowum anst o6bIkHOBEHHOTO ANddepeHLManbHOr0 ypaBHEHUst TPETLErO NopPsAKa BbIMMAAUT Tak:

) y"(x) = (% y(x), Y'(x), Y (X), . y"(x) = (X, y(x), y'(x), y"(x)),
Y'(©0)=y,¥Y'(0)=Y,,y"(0) =y, y(0) =Y, Y (0)=y,Y"(0) =Y,
y"(x) = f(x, y(x),y'(x), y"(x)),
y(0)=Y,,¥"(0)=y,,y"(0) =,

0
11. NycTb AaH 3HAKOMONOXUTENbHbLIA YACMOBOW pAf Z a, ucyulectsyet lim
nN—o0 a
n=1 n

a) pag cxoguTcs 6) pag pacxoauTcs
B) PS4 MOXET Kak CXoauTbCH, Tak 1 pacxoguTbes

a
nl — A, torga ecrv A<1, To:

sin31
n
Jn+1

13. Pagnyc cxogumocTu cTeneHHoro psaa Z
-1

o0
12. AsnsieTca nu cxoaawmmes psig z ? OTBeT 060CHOBATD.
n=1

paBeH

a) 3 6) 4 8) 5
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b £
1. Mo onpegneneHxuto I f(x)dx = gﬁrbno'[ f (X)dx - HecobcTBEHHBIN MHTerpan I1-ro pogda, Npu YCrnoBum, YTo

a a
dyHkuma f(X) - HenpepbisHa Ha npomexyTke [a;D) 1 nmeeT 6eckoHeuHbIN paspbis B Touke X =D . daHHbin
UHTerpan 6yaeT CXOAALMMCS, eCrnv npezen B NpaBoii YacTu NoCrneaHero paBeHcTsa ...




a) cyllecTByeT U paBeH 6ECKOHEYHOCTH 0) He cywlecTByeT B) CyLLECTBYET U KOHEYEH
r) He cywlecTByeT Unn 6eckoHeYveH

xtg* XdX paseH ...

N
— |y

w|y

2z 73

z 30 4 X2

NN - 6

3. Ecnu dpyHkums f (X) HenpepbiBHa Ha OTpe3ke [a; b], TO Ha 3TOM OTpe3ke cyulecTByeT Takas C, 4To

1) 2)

a)}f(X)dXzf’(c)(b—a) 6).Tf(x)dx=f(c)(b—a) B)_Tf(x)dx=f(b)(c—a)

4. HenpepbIBHLIMI (OYHKLMSIMU BYX NEePeMeHHbIX B obnactn X° + y* <1 ssnswoTcs

a)z=y-3x> 6) z=cosx+siny B)z=— 1)z=¢"
X*+y

5. JIHeNHbIM HEOOHOPOAHBLIM AN epeHUManbHBIM YypaBHEHMEM NEPBOIo nopsaka SensaeTcs

1 [xy+y?=(2x*+xy)y"

2 y'+X: x2y*
X

3 [(x* +y*)dx—xydy =0

4 [x’y'-2xy—3=0

y
6. O6WMM peLueHrem auddepeHLmanbHOro ypasHeHus Y' = e +X aBnseTcs ...
X

X

LleY +In|Cx|=0

X

2le Y —In|Cx|=0

y
3 lex+In|Cx|=0

_y
4le x+In|Cx|]=0

7. O6wmi BUg NMHENHOro HEO4HOPOAHOro AnddepeHunanbLHOro ypaBHEHNsI MEPBOro nopsiaka

y'+ p(x)y =q(x)

P(x)dx+Q(y)dy =0

1

2

3 lay"+by'+c=0

4 [y'+p(x)y=q(x)y"

8. Ecnu dpyHkumum yl(x) n yz(x) YyacTHble pelleHns auddepeHLmansLHOro ypasHeH s

y”(x) + p(x) y’(x) + q(x)y(x) =0 v sBnAOTCA NUHEIHO He3aBMCUMbIMU, TO ObLiee pelleHme
paccMOTPEHHOrO ypaBHEHUSA 3adaeTcsa popmMyrion

a) Y, (X)+Y,(X) +cx+c, 6) C,Y,(X) +C,Y,(X)
B) C,Y;(X) + VY, (X)+¢C, rn Y, (X) +¢.Y,(X)+c,
9. Ecnu xapakTepucTU4Yeckoe ypaBHEHNE UMEET KOMMIEKCHbIE KOPHM }“1 =a-+ib u 7»2 =a—Iib, 7o obuee
pelueHne auddepeHLmnansHOro ypasHeH s y”(x) + ay’(x) + by(x) =0 moxHo 3anucatb B BUaE
a) ce™ +c,e™ &) e™(c,cos(bx)+c,sin(bx))  s) ™(c cos(ax) +c,sin(ax))
10. O6wum peleHem guddepeHLManbsHOro ypaBHEHUS y”(x) = C0S2X sensercs PyHKUNS



—sin2x —C0S 2X :
a) ——— +CX+C, 6 ————+CX+C, 8)CSIN2X+C,CO0S2X
4 4

0
. . . a
11. MycTb [aH 3HAKONOMNOXUTENbHbIA YCITOBOWN psif, Z a, vcyulectsyet lim—L = A toroaecnm A>1, To:
nN—o0

n=1 a,
a) pag cxoguTcs ©) psg pacxoautcs
B) PS4 MOXET Kak CXoAUTbCS, TaK U pacxoguTbes
0 5n
12. Pan ABnseTcq
; n’+7
a) cxogdawmmes 0) pacxoaswmmcs
O6ocHywiTe cBoW BbIGOP.
=, sin(n°x)
13. ObnacTtbio cxogumocTu psiga —— siBnsieTcs
n=1
a) (—»;0] 6) (—o0;+00) B) [0; +o0) r [-11]
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1. MepsoobpasHas dyHkuns F(X) ana dyHkumm T (X) = 3VX +5 paBHa ...

3 1
1. i+C 2. X2+C 3. 2x&+5x+C 4. 3X 2+5x+C

24/x

2. Ixcos xdX paBeH ...
0

)0 2-2 3yr-2 Hrx

3. Ecnu doyHKumn u(x) Z V(X) NUMEIOT HermpepbiBHbIE Ha OTpeske [a;b] MpPOn3BOJHbIE, TO

a) .Qu(x)v’(x)dx =u(b)v(b) —u(a)v(a) - iu’(x)v(x)dx
6) _qu(x)v’(x)dx =u(b)v(b) +u(a)v(a) + j‘u’(x)v(x)dx
B) _b.u (X)V'(x)dx =u(a)v(b) —u(b)v(a) — .Tu’(x)v(x)dx

4. QncbdpepeHuman yHKUMK Z = 2xy2 paBeH

a) dz = 2y*dx + 4xydy 6) dz = xy’dx + ydy B) 0z = 2xydx + 4xydy
5. OgHopogHbIM anddepeHumanbHbIM YpaBHEHNEM MEPBOTO NOPSIAKA ABNSETCA YPaBHEHME ...



1 [x*Qy-D)=0+1y"

2 |y'vx = cos/x — y? cos/x

3 [x?y'=2xy+3
4 y'=X+cosX
X X

. dx
6. O6WMM pelueHrem anuddepeHumanbHoro ypasHenus Sin ydy —— =0 aensetcs ...
X

1 |In|x|-cosy=C

2 —%+cosy=C

3|In|x|+cosy=C

4 %+C03y=c

7. TpebyeTcst HaWTW peleHue 3agaym Kown B 3agaHuu ...

1[x°y'=2xy+3

2 y'=ﬂ+x\/§
X

3 y'=X+cosX
X X

4ly'=2; y(-3)=5

8. MycTb yl(x) nYy, (X) - YacTHble pelleHns anddepeHUmnanbHOro ypaBsHeHUs

Y00+ POYY () + 00y () =0, a W () =1 Y2
yi(X)  Y5(x)

onpeaenutens BpoHCKOro, NOCTPOEHHbIN MO PYHKLUAM yl(x) " yz(x) . GyHKUMK yl(x) " yz(x) 6yoyT

=Y, (X)y3(X) = 1 (X)y,(X) -

NVHENHO He3aBUCUMbIMI Ha MHTepBane (a;b), ecnv Ha aTom uHTepsane W (X)

ayW(x)=0 6) W(x) =0
9. [Ins anddepeHumnanbHOro ypaBHeEHUS y"(x) + 4y(x) =0 XapaKTepPUCTMYECKNM YPaBHEHMEM SIBISIETCSA
ypaBHeHWe

A M +4=0 64\ +4r+1=0 &) 20*-5L+2=0

10. 3agava Kowun ansa obbikHOBEHHOro anddepeHumnanbHOro ypaBHEHNst BTOPOro Nopsiaka BbIrMaanT Tak:

m{yﬁﬂzﬂwxyOQmex m{y%m:f(myuxwu»,
y(0) =Y., Y'(0) =y, y'©0) =y,
B{WUFfMW@Mu»

y(O) +y'0)=Y,+V,

8
11. Pag ABnseTcs
nZ:;‘ 7"+2
a) cxogdawmmces 0) pacxogawmmcs
O6ocHyiiTe cBon BbIGOP.
= n®+19
12. AsnsieTcsa Ny cxoaawmmes psig Zz— ? OTBeT 0bOCHOBATD.
N —N—
n=1

13. Pap,wyc CXOAMMOCTU CTEeNeHHOoro paga ZZ” X5n paBeH
n=1



a) \/E 6) (\/5)*1 B) (5/5)*1
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1. N3BecTHo, uto F(X) - nepsooGpasHasi gyHkumm f (X) . Torga HeonpeenéHHbIM MHTErpanom I f (x)dx
Ha3bIBAETCS ...
1) nepsoobpasHas F () 2) cymma F(x)+ f(x)
3) coBokynHOCTb Bcex nepeoobpasHbix F(X)+C
4) coBokynHocTb Beex dyHkuui Buga f (X)) +C
C 3pech - Npon3BonbHasi NOCTOsIHHAS.

) i 3xdx

paBeH ...
X+1

1)40 2)-11  3)0  4)-40

+00 b
3. Mo onpenenexHunio I f(x)dx = lim j f (X)dX - HecoBcTBeHHbIN MHTErpan I-ro poga, Npu ycriosum, YTo
" b—+o0 .
dyHkuma f (X) - HenpepbiBHa Ha NpomexyTke [@;+0) . [aHHbIN HTerpan 6yaeT pacXoAaLMMCS, eCnv Npeaern B
npaBo YacTu NOCneaHero paBeHCTea ...

a) CyllecTByeT 1 paBeH BECKOHEYHOCTH 0) He cywiecTByeT B) CYLL,ECTBYET M KOHEYEH

r) He cyllecTByeT Unn 6eckoHeyeH
0z%(x, ) 4,2

4. YacTtHas npon3BogHasa BTOPOro nopsaka W hyHKUMM OBYX NepeMeHHbIX Z =5X"Yy° paBHa

X

a) 40X’y  6) 5y*  B)10x%y
5. QuddepeHumanbHbIM YpaBHEHUEM C pasfeneHHbIMU NepeMeHHbIMU ABMSETCH YpaBHEHNE
1-vy)? 2 -2.3
@=y) gy -3 : 3" i
y\y 2

2 xydx—d—yzo

N

y"+4y'+3y =0

1

4 |xy'=2y+2x°

6. O6WMM pelieHnem anddepeHUnanbHOro ypaBHEHNS y'—l =Xx? aBnsiercs ...
X

1 [x®-Cx

XS

2|ly=—+Cx
y 2




3 |x®+Cx

X3

41y=—+Cx
y 3

7. IluHenHoe HeoaHOopoAHOe ,D,M(*)(*)epeHLI,VIaJ'IbHOG ypaBHeHNEe nepBoro nopsanka pewaeTca rnpmn noMmoLim
NOACTAHOBKMU ...

1]y'=p(x)

2 |y"=p(y)
3|ly=&

4 |y =u(x)v(x)

8. MycTb yl(x) " yz(x) - YacTHble peleHns anddepeHumnanbHOro ypasHeHUs

Y00+ POYY () + 400y () =0, aw(x) =1 Y2
yi(X)  Y5(x)

onpeaenutens BpoHCKOro, NOCTPOEHHbIN MO PYHKLIMAM yl(x) " yz(x) . ®yHKUMM yl(x) 7 yz(x) OyayT

=Y, (X)y3(X) = Y1 (X) Y, (X) -

NMHENHO 3aBUCUMbIMU Ha UHTepBarne (a; b), ecnu Ha atom uHTepeane W (X)
aaW(x)<0 eWXx)=0 sW(Xx)>0
9. ina andbdpepeHLmMansHOro ypasHeHNs 4y”(x) + 4y'(x) + y(x) =0 xapaktepucTiueckum ypasHeHem
ABNSAETCA ypaBHeHne
a) A’ +4=0 6)4\*+4r+1=0 ) 2M*-51+2=0
10. ina Toro, 4Tobbl 3anucaTb 3agadvy Kowwm ana anddepeHumnanbHoro ypaBHeHns y”(x) = f (X, y(x), y’(x))

HY>XXHO 3a4aThb:
a) O4HO AOMNOMHUTENBHOE YCroBMe ©) ABa [ONONHUTENBHBIX YCNOBUS
B) TpY AONOMHUTENbHLIX YCIOBUS

1,1
233

O6ocHyTe cBoW BbIGOP.

11. Pag 1+ +oeet + ... gaBngeTca

n

a) cxoaswmmcest 0) pacxogawwmmcs

0
12. lNMycTb AaH 3HaKOMONOXUTENBHbIA YUCITOBOW psig Zan u cywecTeyet lim Q/a = A, tornpaecrv A>1, To:
n:1 n—oo
a) psia cxoguTes 0) psa pacxoguTcs
B) PS4 MOXET Kak cXoAuTbCs, TaK U pacxoamTbes

o0
13. N'oBOpAT, YTO PYHKUMOHANbLHbIV PAg, Zun (X) abconoTHO cxoanTca Ha MHoxecTese E |, ecnv ang noboro

n=1
d)VIKCVIpOBaHHOI'O XxekE cxoguTcea pan:

) D9 ) 21U () o) > (-1t (¥
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KoHTponbHo-u3ameputenbHbi Mmatepuan Ne 5

1. F(X) - nepBoo6pasHast doyHkumm f (X) . Torga Idf (X) paBeH ...
1. F(x)+C 2 f(x) 3 F(x) 4 f(x)+C
Mpu atom C - npoun3BosibHas NOCTOSIHHAS.

0

2. HecobcTBeHHbIV MHTErpan I
2 1+X

> PaBeH ...

T T
)-— 200 3= 41
)2 ) )2 )

3. MNycTb hyHKUMA f (X) HenpepbIBHa Ha UHTepBane [a; b] , @ PyHKUma X = ¢(t) HenpepbiBHa U UMeeT
HenpepbIBHYIo NpoussoaHyto Ha ukTepsane [a; [, npuiem @(t) €[a;b] npu scex t €[ar; ], Torna ecnm
a= (p(a), b= ¢(b) , TO CpaBeaIMBO PaBEHCTBO

b b b B
) [ £ (9dx = ()’ D)dt &) [ f ()dx = f (p(0)dlt

b B
) [ F(x)dx = f (p(t)¢/()clt

4. HenpepbIBHLIMW (YHKLMSIMM ABYX NepeMeHHbIX B obnacTu X° + Yy <1 ssnstoTcs

a) z=x+y®>  6)z=4In(xy) B) z=2c0sx-3siny r)z= 25 -
X2 +y
5. OudpdpepeHUmanbHbIM YypaBHEHUEM C Pa3aensoLMMNCA NEPeMEHHBIMUN SBMAETCA YPaBHEHUE ...
4
1|y ="Lax/y
X
2 |(x* —y?)y'=2xy
dx 2d
s[> -2 =0
X \Jy
4 |y'cosx =(y+1)sinx

y

X
6. O6WWMM peLueHrem auddepeHLManbHOro ypaBHeHus Y ' = —+ = aBnseTcs ...

y X

y=x"In|Cx|

y? =2x*+ClIn| x|

y=x>+In|Cx]|

AlWIN|PF

y? =2x%In|Cx|

7. 06w Bna andepeHUmanbHOrO ypaBHEHUS C pa3genieHHbIMU MEPEMEHHBIMM ...

P -Q(y)dy =0

y'+p(x)y =a(x)y"

B (x)Q,(y)dx + P,(x)Q,(y)dy =0

rMw|n|e

y'+ p(x)y=q(x)

8. PyHKUMM yl(x) n yz(x) Ha3blBalOTCHA NIMHENHO 3aBUCUMbIMU Ha HTepBarne (a; b), €CIn PaBeHCTBO
Oclyl(X) +a, yz(x) =0 sbinonHeHo

a) Tonbko npn O, = 0L, = 0 6) Tonbko npu Ol # Own a, # 0 B) Npn O; # 0 nnm npu oL, # 0
9. O6uee pelueHne anddepeHLmnansHOro ypaBHeHNs 4y”(x) + 4y’(x) + y(x) =0 moxHo 3anmucats B BUAE



X X
a) C,C0S2X +C,siN2X  6) (C,+C,X)e 2 &) Ce2 +C,e™*
10. Ecnu dyHKuuA yl(x) SABNSETCA YaCcTHbIM pelleHeM anddepeHLnansHoro ypaBHeHus
y”(x) + p(x) y’(x) + q(x)y(x) =0, a pyHkumsa Y, (X) ABMNAETCA YaCTHBLIM pelleHneM
AnpepeHLmManbHOro ypasHeHNUs y"(x) + p(x) y’(x) + q(x) y(x) =F (X) , TO (pyHKLMA yl(x) +Y, (X)

6yneT pelueHneM anddepeHLMansHOro ypaBHeHNs
a) Y'(X)+ p()Y'(X) +a(x)y(x) =0 6 y"(x)+ p(x)y'(X) +a(x) y(x) = F(x)
8) Y'(X) + p(X)y'(x) +a(x) y(x) = 2F (x)

o0 o0
11. |_|yCTb OaHbl ABa 3HAKONONOXUTENbHbIX YNCIOBbIX pAga Zan n an . Ecnn npu Bcex ne N BbIMOJTHEHDbI
n=1 n=1

0 0
OLeHkn a, < bn v pag an cxoauTesd, To pag Zan :
n=1 n=1
a) siBNseTcsa cxogsawmMest  6) iBnsieTcs pacxogsLmMMes
B) MOXeT ObITb Kak CXoOsLLMMCS, Tak U PpaCXOasiLLUMCS

= (n+1Y
12. Psap Z(—j aBnseTcd
~\n+2

a) cxoaswmmces 0) pacxogswumces
O6ocHyiiTe cBON BbIGOP.

0
13. BepHo nu yTBEPXKAEHME, YTO 0BNACTE CXOAUMOCTM CTENEHHOrO paga Z anx” nycTo€ MHOXECTBO?
n=1

MpenopaBartenb ®. B. NlonoBaHeBa

OnucaHwue TexHonornu npoeeneHus

lMpomexyToyHas atTectaums NpoBOAMTCA B COOTBETCTBUMM C [1ONoXeHueM O NpOMEXYTOYHOM
aTTecTaummn obyvaroLwmxca no nporpammMaM Bbiclero obpasoBaHus BopoHeXCKoro rocyaapcTBEHHOMO
yHMUBepcuTeTa.

MpomexyToyHass aTTecTauus npoBOAUTCA B KOHUE CeMecTpa W 3aBepliaeT u3yveHue
ancunnnuiel. OHa HanpaBneHa Ha onpegefieHve ypoBHA W KavecTBa YCBOEHWSA BCero marepuana
ancumnnnHel «Beiclwas matemaTuka.

KOHTpOnbHO-M3MepuTenbHble Matepuanbl MPOMEXYTOYHOM aTTecTaumm BKAYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOLWMNE OLEHUTb YPOBEHb MOSTYYEHHbLIX 3HAHUW W MNpakTU4ecKue
3afaHus, N03BONALWMNE OLEHUTL CTeNeHb COOPMMPOBAHHOCTU YMEHWUA U HABbIKOB.

Kaxabll KOHTPONbHO-U3MEPUTENBHLIN MaTepuan Ana NpoBeAeHUs NPOMEXYTOYHON aTTecTaumm
BktovaeT Ne 3agaHui (BOMPOCOB W/MNKM MPAKTUYECKUX 3adaHuiA) AN KOHTPONsSl 3HAHUW, YMEHUN n
BNageHui B pamMmKax OLEHKN YPOBHS CHOPMMPOBAHHOCTM KOMMNETEHLMM.

Tpeb6oBaHuUsA K BbINOMHEHUIO 3aAaHUM, WKanbl U KPUTEPUUN OLleHUBaHUA

[nsa oueHmBaHWs pe3ynbTaToB 00YyYEeHUs] Ha dK3aMeHe UCMONb3YITCA Crieayolime nokasaTenu:
BNageHne HaBblkaMM MPUMEHEHUs TeopeTUYecKux Mogenerv npu nnaHupoBaHun pabot B
npogeccnoHansHon cgepe OeATEeNbHOCTU U rPaMOTHOM MHTepnpeTauun MoslyYeHHbIX pe3ynbTaTos,
yMeHne peluaTtb 3agadv pasnn4yHoOro YpOBHSA CFIOXHOCTM U3 Kypca MaTemMaTWKu, Hanuyve LenoCTHOro
npegcraBneHns o crnocobax MCnonb30oBaHMS MaTemMaTUYeCKoro amnapaTta npu pelweHun 3agad B
obnactn npogeccuoHanbHbIX UccneaoBaHnin, 06 0BLKMX 3aKOHOMEPHOCTAX CMEXHBIX C COUMOrorven
HayKamMy maTemMaTUyecKnx WU ecTeCTBEHHOHayYHbIX AUCUMNMMH M crnocobax MX WMCNonb3oBaHMSA MNpu
pelleHnn npodeccroHarnbHbIX 3aday B NnpodeccruoHansHo-NpodubHoM obnacTu.

[na oueHnBaHua pesynbTaToB OOy4YeHUS Ha 3K3aMeHe WCNoNnb3yeTcs 4eTblipex OannbHas
LKana: «OTNIMYHO», «XOPOLLOY, yAOBNETBOPUTENBHO», K HEYAOBIETBOPUTESBHOY.

Mpun oueHnBaHUN NCNONb3YETCs CneayoLas YACNEeHHas LWKana:



5 6annos crtaBAatcd, ecnu oby4valowmnca AemMoHCTpupyeT rnybokoe M BCECTOPOHHEE 3HaHue
npegmeTa, NpekpacHO OPUEHTMPYETCS MO BCEW OUCUMMIIMHE, AOKa3aTenbHO M JIOMMYECKN BbIBEPEHO
n3naraet martepuan, Ha Bce Bonpocbl KM pgaet npaBunbHble, mcuyepnbiBatowme, 060CHOBaHHbIE
OTBETbI, NPaBWITIbHO WU METOAMYECKM BEPHO peluaeT 3afaHusA NPaKTUYECKOro COAEpPXKaHWUSA, Nerko
OTBEYaEeT Ha [AOMOSHUTENbHbIE N YTOYHAKOLME BOMPOCHI, CBOGOOHO onepupyeT nNpuobpeTeHHbIMU
3HAHUAMWN, YMEHUAMMW, N HaBbIKaMW, NPUMEHSIET UX NPW PeLUEHMM NPaKTUYECKMX 3a4ay;

4 B6anna craBaATcA, ecnu obydarowmnca TBepao 3HaeT maTtepuan no AMCUMNMHEe, NpeKkpacHo
OPUWEHTMPYETCH MO OCHOBHbLIM €€ pasfenam, NPakTU4eckn Bceraa AokasaTenbHO M NTOrMYEeCKU BbiIBEPEHO
nanaraet martepuwan, Ha Bce Bonpocbl KM paeT npaBunbHble, mcuyepnbiBatowme, 0H60CHOBaHHbIE
OTBETbI, HO AOMYCKaeT HETOYHOCTU M HEMPUHUMNManbHbIe OWNOKM, NpaBuUibHO U METOAMYECKM BEPHO
peluaeT 3agaHns NPaKTUYECKOro CoOAePXKaHNs, UCTbITbIBAET HE3HAUNTENbHbIE 3aTPYAHEHUS, OTBEYas Ha
AONOMHUTENbHbIE M YTOYHSAKOLLME BONPOCHI, yMEno onepupyeT NpnobpeTeHHbIMU 3HaHUAMKN, YMEHUAMM,
N HaBblkamK, NMPUMEHSET UX MPU PELLEHUN NPaKTUYECKMX 3aJad, OOQHAKO MpPU PELLUEeHUN NPaKTUYECKMX
3a7ad No oTAeNbHbIM TeEMaM BO3HUKAKOT HEKOTOpble NPpobnems;

3 Bbanna cTtaBaTcs, ecnv oby4yaroLmMnca OEMOHCTPUPYET (hparMeHTapHoe 3HaHWe MaTtepuana no
ONCUMNNNHE, MAOXO OpMEHTUPYeTCa MO OCHOBHbIM €e pasgenam, wusnaraet marepuan
©e3pokasatenbHo, Ha HekoTopble Bonpocbl KMM paet nnbo HenpaBurbHble, MO0 HenonHble, NMbo
HeobOCHOBaHHbIE OTBETHLI, AOMYCKaeT HETOYHOCTU B OnpeaeneHusix n opMynupoBKax, MCMbITbiBAET
3aTpPyAHEHUs, OTBeYas Ha AOMNOMHUTENbHbIE U YTOYHSIIOWME BOMPOCHI M MPU PELUEHUN NPAKTUYECKUX
3a7ad No oTAeNbHbIM TEMaMm;

2 Ganna craBAaTCcd, ecnu obyvaloWMncs OEMOHCTPUMPYET $IBHOE HECOOTBETCTBME 3HaHWMN,
YMEHWU, HaBbIKOB MPUBEAEHHbLIM KPUTEPUAM, NPEAbABNAEMbIM K oLeHke 3 Ganna.

[anee, KONMYECTBEHHYHO OLEHKY NEPEBOANM B KAYECTBEHHYIO Crieaytowmm obpasom:

OLeHKa «OTNIMYHO» - COOTBETCTBYET 5 bannam;

OLIEHKA «XOpOLLO» - COOTBETCTBYET 4 Bannam;

OLleHKa «yd0BNeTBOPUTENBHO» - COOTBETCTBYET 3 Bannam;

OLleHKa «HeydoBNeTBOPUTESNBHOY» - COOTBETCTBYET 2 Bannam.

YpoBeHb
Kpntepuun oueHnBaHUs kKomnetTeHuum chopMMPOBAHHOCTU LLkana oueHok
KOMNEeTEeHLUN

Ob6yvarownncs: geMoHCTpupyeT rnybokoe u lMoBbILLEHHbIN OT1nnyHo
BCECTOPOHHEE 3HaHME npeamMmeTa; NpekpacHo
OpPVEHTMPYETCA MO BCEWN ANCLIMMIINHE;
JokasaTenbHO 1 NIOTMYeCKN BbIBEPEHO
n3naraet maTtepuan; Ha Bce Bonpockl KM
OaeT npaBuibHbIE, MCYEpNbIBaOLLME,
000CHOBaHHLIE OTBETbI; MPABUITLHO U
METOANYECKM BEPHO peLlaeT 3agaHns
NPaKTUYECKOro CoAepKaHUs; Nerko oteevyaeT
Ha OOMOMHUTENBbHbLIE N YTOYHSOLWNE
BOMpOCbI; cBOGO4HO onepupyeT
NPUOBPETEHHBIMU 3HAHUAMMW, YMEHUSMUN U
HaBblKkaMW, YyBEPEHHO

NPUMEHSIET UX MPU PELUEHNN NPAKTUYECKNX
3agau.

Ob6yuarownincs: Teepao 3HaeT maTepuarn no [locTaTtoyHbIn XopoLuo
ANCUUNNNHE; NPEeKpacHO OPUEHTUPYeTCS No
OCHOBHbIM €€ pasfgenam; npakTn4eckn
BCerga AgokasaTenbHO U NTOMMYeckn BbIBEPEHO
nanaraet maTtepuan; Ha Bce Bonpockl KM
AaeT npasBurbHble, UCYepnbiBaoLLme,
060CHOBaHHbIE OTBETHI, HO AoMNycKaeT
HETOYHOCTU N HENPUHUMNMATbHbIE OLLINOKK;
npaBuUIibHO 1 METOONYECKM BEPHO peLuaeT
3a[aHns NPaKTUYECKOro CoaepXXaHus,
NCNbITbIBAET HE3HAYNTESNbHbIE 3aTPYAHEHUS;
oTBEeYasa Ha LONONHUTENbHbIE U YTOYHSOLLNE
BOMPOChbI, YMENo onepupyet




I'IpI/I06peTeHHbIMI/I 3HaHNAMWU, YMEHNAMU U
HaBblKkaMy, NMPUMEHAET UX Npu peLueHnin
NnpakTn4ecKmnx 3agad, ogHako, UCMbITbiBaeT
3aTpyaHeHud npu peweHnn npaktn4ecknx
3adau no otgesibHbiM TEMaM.

O6yuvatownincs: 4emMoHCTpupyeT
oparmeHTapHble 3HaHUA MaTepuana no
ANCLUNIIMHE; NMITOX0 OPUEHTUPYETCS Mo
OCHOBHLIM €€ pasaenam; uanaraet matepman
Oe3aokas3aTenbHO; Ha HEeKOTOpble BOMPOCHI
KM paeT nMbo HenpaBunbHble, NMbo
HenonHble, TM60 HeobocHOBaHHbIE OTBETHI;
AonycKaeT HETOYHOCTU B ONpeaeneHnsx n
hbopmynmMpoBKax; UCMbITbIBAET 3aTPYAHEHUS,
oTBeYas Ha LONONHUTENbHbIE U YTOYHSIIOLLNE
BOMPOCHI 1 MNPU PeLLEHUN NPaKTUYECKUX
3a4ad4 no oTAesibHbIM TeMam.

MoporoBbin

y,D,OBJ'IeTBOpI/ITeJ'IbHO

Obyyatowmica 4eMOHCTpUpPYET ABHOE
HEeCOOTBETCTBUE 3HAHWNIN, YMEHUI, HABbLIKOB
NPUBEAEHHbIM KPUTEPUSAM, NPEabABASEMbIM
K OLEHKe «YO0BNETBOPUTENBHOY.

HeynoBneTBopuUTENbHO




