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1 Heab 1 3a7a4u JUCHUNIIMHBI (M00Y151)

Heap AuCHUMIVIMHBI (M0OyaA) - SBISIOTCS (OPMHUPOBAHUE U PA3BUTHE
JUYHOCTU CTYJIEHTOB, MX CIIOCOOHOCTEH K QJIrOPUTMHYECKOMY M JIOTHYECKOMY
MBILUIEHUIO, @ TaKXke OOydeHHEe MaTeMaTH4YEeCKHM MOHATHSM M METO/AaM
MaTEMaTHYECKOT0 aHaJIn3a.

[lenpto mpenonaBaHus MPUKIAIHBIX pPa3A€IOB JUCUUIUIMHBI SIBISETCA
oOy4YeHHue CTYJIEHTOB METOJIaM pEIICHUs NPAKTUYECKH OPUEHTUPOBAHHBIX 3334 B
Pa3IMYHBIX pa3zesiax Kypca ¢ OMOIIBIO:

- HENPEPBIBHBIX QYHKIUI JEHCTBUTENRHOTO NEPEMEHHOTO U aHATTUTUYECKUX
(YHKIMI KOMIJIEKCHOTO IEPEMEHHOTO,

- MeTo0B Tu(depeHINMATFHOTO U HHTETPATbHOTO MCYUCICHUN (DyHKUIUN
OJTHOM M HECKOJBKHUX JCUCTBUTEIBHBIX MEPEMEHHBIX U (YHKIUI KOMILIEKCHOTO
NIEPEMEHHOTO,

- OCHOBaM T€OpHH OOBIKHOBEHHBIX AU((PEepeHLInaTbHbIX YpaBHEHUN U UX
pa3HOOOpa3HbIM NPWIOKEHHSIM B  €CTECTBEHHOHAYYHBIX M  CIIELHAJIBHBIX
peaMeTax.

Takoi moX0/1 MO3BOJISAET PEIIUTD CIEAYIOIINE 3a0a4H:

- PaCKpBIBAETCs POJIb MATEMAaTUYECKUX METOJIOB IPY PEIIEHNN NHKEHEPHBIX
3ajay,

- IMPOUCXOJUT OOy4YEHHE TPUMEHEHHs] MAaTeMaTUYEeCKOro aHajau3a s
IIOCTPOEHUSI MaTEMATUYECKUX MOJEIIEN PEAVIBHBIX MPOLECCOB,

- IPUBUTUE HABBIKOB IPUMEHEHUS TEOPETUYECKUX 3HAHUM JUISI PEIICHHS
IIPaKTUYECKUX 3a]a4.

2 MecTro aMCHUILUIMHBI (MOAYJsI) B CTPYKType o00pa3oBaTe/ibHOI
MporpaMmabl

Jucnumnnaa BeIcimas MareMaTnka OTHOCHTCS K 00s13aTeIbHOM YacTh OJ1oka 1
«ucuurnmuuel  (MomynH)» y4eOHOro TIlaHA OCHOBHOM  00pa3oBaTeNbHOMN
nporpammbl  (OIIOIT) wnanpasnenuss moxaroroBku 08.03.01 CrpowuTtenbcTBo
(b1.0.01.08) u siBnsieTcst 0053aTENBHOM [T U3yUCHHUS.

[IpepekBU3UTHI TUCHIUTLTUHBI (MOJTYJIs1): OCHOBOM sIBIsieTCs: 6a30BOE CpeIHEe
oOpa3oBaHue.

[TocTpeKBU3UTHI AUCIUIUIMHBL: SBJISETCS 0a30¥ JUIsl U3yYEHUS U OCBOCHUS
muciuIIinH - MHkeHepHast 3alliuTa B CTPOMTENbCTBE, HHXKEHEepHas Teojesws,
ComporuBiieane  MarepuanioB,  OCHOBBI ~ CTPOWTENBHBIX  KOHCTPYKITUH,
CrpowuTenbHas MeXaHruKa, TexXHOJIIOTHYECKHUE TPOIECChI B CTPOUTEIIBCTBE | JIP.



3 @opmupyemMble KOMIETEHIIUM M HHIUKATOPbI MX JOCTH:KEHHS

TUCUUILINHE (M00Y10)

o

33124,
OTHOCSIIIHECS K
npodecCHOHATEHOM
JCSATCIIBHOCTH,
MIPUMECHSISI METO/IbI
MOJICTTUPOBAHUS,
MaTEeMaTHIECKOTO
aHaM3a,
€CTCCTBCHHOHAYYHBIC
U OOIIEUHKECHEPHbIE
3HAHUSA

Koapl Conep:xkanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIICTCHIIMHA KOMHeTeHIII/Iﬁ JOCTHKCHHUA KOMIICTCHIIMH
OIlK-1 CnocobeH pemiarhb OIIK-1.1. 3HaTh: OCHOBHBIE MMOHATHS U

METO/Ibl aHATUTHYECKOU T€OMETPUH,
JUHEHHOH anreOpsl, AudPepeHInaIbHOro
Y MHTETrpajJbHOr0 UCUHUCIIEHUS, TEOPUN
MaTEeMaTHYECKON CTaTHCTUKH, (DYyHKIUN
KOMILJIEKCHBIX IEPEMEHHBIX U YUCICHHBIE
METOJIbI pEeUICHHs] alreOpanvdeckux u
muddepeHInaTbHbIX YpaBHEHHUI;

OIIK -1.2. YMeTs: MPUMEHSITh
MAaTE€MaTUYeCKHE METOMBI Ul PELICHUS
TUNOBBIX  NPO(ECCHOHANBHBIX  3ajad,
OpPUEHTUPOBATHCS B CIPABOYHOMN
MaTeMaTHYECKON JUTEpPATYPE,
npuoOpeTaTh HOBBIE MaTEeMaTHUECKHE
3HAHMS, UCIIOJNb3YSI COBPEMEHHbBIE
oOpa3oBarenbHble M HMH(OPMAIIMOHHbBIE
TE€XHOJIOTHH, UCIIOJIb30BaTh
MaTEMaTUYECKYIO JIOTUKY TSI
dhopmupoBaHUs CYXIECHHIN o
COOTBETCTBYIOIIUM  MPOPECCUOHATBHBIM
npoOemMam.

OIIK-1.3. Buanetb: HWHCTpyMEHTapUEM
JUISL peleHUs] MaTeMaTHYeCKHX 3aJay B
CBOEH MpeIMETHON 00JIacTH.




4 CTpyKTypa U coiep:KaHue TMCUUIIMHBI (MOTYJIs)
4.1 CTpyKTypa IMCHUILUIMHBI (MOLYJIA)
OO6mas TpyIO0EMKOCTh JHUCHMIUIMHBI (MOIYJISI) COCTAaBISAET 9 3a4eTHBIX €IUHUIL

(324 akamemuueckux yacf).

Bun pabotsr TpymoéMKOCTE,
(0OD0O) aKaj. 9acos
cemectp 1 cemectp 2 cemecTp 3 BCEro
O01mast Tpy10eMKOCTh 108 108 108
3er 3 3 3 9
KonTakTHas padora: 38 60 42 140
JleKMOHHEbIE 3aHATHS 16 18 18 52
[IpakTudeckue 3aHATHSL 16 36 18 70
KonrakTHas pabora B mepuos 5 5 5 15
teoperuaeckoro ooyuenus (KoutTO)
CaMocTosTeNbHas paboTa CTYICHTOB 44 22 40 106
KonTtakTHast pabota B mepuo 1 1 1
npomexyrouHoi arrectarmu (KontlIA) 3
KonTtpoins 26 26 26 78
nuToro 108 108 108 324
HpOMG)KyTOqHaH aTTCCTalUA 3K3aMeH 3K3aMeH IK3aMeH

4.2 PacnpenesieHue BHIAOB PpadoThbl W HMX TPYAOEMKOCTH IO pasaejam

TUCHHUIUIAHBI (MOIYJIs1)

Ounas popma 00yueHus

Ne Paznen qucuummmabl/ Bupl yaeOHOH paboTHI (B yacax) @DopMbI TEKYILETO
n/n TEMBbI KOHTaKTHas < KOHTPOJIS
o o E yCIIEBaEMOCTH,
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PA3JEJI Nel
L 1 2 4
Jluneiinas aaredpa
Marpuiisl o
1. PHIIbL, 1 1 2 YCTHBIH OIIPOC
OTIpENIeNIUTENN
Cucrembl TUHEHHBIX .
2. . 1 1 2 YCTHBIH OIIpocC
ypaBHEHHHA
PA3EJI Ne2 1 9 5
BexTopHas aiaredpa
OCHOBHBIE IOHATHUSA .
1 - 1 1 2 YCTHBIH OIIpoC
BEKTOPHOU aJire0pbl
Paznmunbrie BUIbI MTUChbMEHHAS
2. MIPOU3BEICHUS 1 1 3 CaMOCTOSITEIbHAs
BEKTOPOB pabota
PA3EJI Ne3
AHaJuTHYecKas 1 2 4
reoMeTpust
[Ipsmbie Ha TIIOCKOCTH
1. | 1 ux B3auMHOE 1 1 2 YCTHBIN OITPOC
pAacIoIOKEHHE




Kpuseie BTOporo
NopsiiKa

IICEMEHHAs
JIOMaIIHss pabora

PA3AEJI Ne4
AHanuTnyeckas
reomMeTpus B 3-xX
MEpPHOM
MPOCTPAHCTBE

[IpsiMas 1 MIIOCKOCTH B
npocrpancTee. Mx
B3aMMHOE
PacIoNI0KEHHE.

YCTHBIN OIPOC

IToBepxHoCcTH B
MIPOCTPAHCTBE.

3amuTa pedepara

PA3JIEJI Ne5
BBenenue B aHaJmn3

MmuoxecTBa. DI1eMEHTEI
JIOTHKH.

YCTHBIN OITPOC

OyHKUIUSA OTHOU
MIEPEMEHHOMN

MUCbMEHHAA
JoMalHss padbora

[Ipenen

YCTHBIN OITPOC

HenpepsiBHOCTH

INMCbMCHHAas
JOMalIHAA pa60Ta

PA3JAEJI Ne6
AnddepennuanbHoe
HCYMCJICHHE

[IpousBoanas u eé
BEIUHCIICHHE

YCTHBIN OIIPOC

IIpousBoanbie U
b depeHImansl
BBICHIMX MOPSJKOB

MUChMEHHAs
JoManrHss padboTa

OcHOBHBIE TEOPEMBI
Qg epeHInaIbLHOro
VCUNCIICHUS

YCTHBIN OIIPOC

[IpumeHeHne

Qg epeHInaIbLHOro
MCUUCIICHUS K
UCCIIEIOBAaHHIO

byHKIMMA

YCTHBIN OITPOC

PA3JIEJI Ne7
HNHuTerpaabHoe
HCYHCJIEHHE

Heonpenenennsiii
MHTErpajl, METOJIbI €T0
BBIYHUCIICHUA

IINCBbMCHHAas
CaMOCTOsITeNTbHAs
paborta

OrnpeneneHHbIi
UHTETpall U ero
ceoricta. Popmyna
Hgerorona-Jleiioauma

0.5

0.5

YCTHBIN OITPOC

OCHOBHBIE METOBI
WHTCTPUPOBAHUS

0.5

0.5

MUChMEHHAs
KOHTpPOJIbHAsI paboTa

Konumaxmmnas paboma 6
nepuod TO

KOHCYIibmayus

Dxzamen

umocoeas




KOHMpObHas paboma

Hmozo 3a | cemecmp 16 16 44 IK3aMeH
PA3JIEJI Ne8
DOYyHKIIUM MHOTHX 2 4 2
nepeMeHHbIX
OyHKIH, 00J1aCTh
omnpezeneHus, rpapuk. YCTHBIHN OIpoC,
YacTHbIe IPOU3BOIHBIE 1 2 1 IIACbMEHHAs
U TIOJIHBIE JoMalrHss paborta
g epeHImans
HUccnenosanue o
YCTHBIHN OIpoC,
byHKuMu Ha
NUCbMEHHAas
skcTpeMmyMel. [Ipenen 1 2 1
(byHKIIN B TOUKE CaMOCTOSITeNIbHAs
H ' pabora
HenpepbIBHOCTB.
PA3JIEJI Ne9
Teopust pyHkumi 4 4 2
KOMILJIEKCHOT'O
nepeMeHHOro
KomrmnekcHbie uncia 1 1 1 YCTHBIN OITPOC
DyHKIMU
NUChbMEHHAs
KOMIIJIEKCHOT'O 1 1 1
JoMalrHss paborta
MIEPEMEHHOTO
n¢pdepenupoBanue .
Mudbdep CHIIP 1 1 YCTHBIHN OIpOC
byHKIMiI
WuterpupoBanue 1 1 YCTHBIN OIIPOC, 3aILHATA
byHKIUH pedepara
PA3JIEJI Nel0
A 4 4 4
Panb1
Uucnosbie psijibl 2 2 2 YCTHBIH OTTPOC
YCTHBIH OIpOC,
UCbMEHHas
oMarnrHss paborta
CreneHHble psbI 1 1 1 a P ’
NUChbMEHHas
CaMOCTOSITEeTIbHAs
pabora
Psaner @ypre. MaTerpan 1 1 1 MIACbMEHHAs
Dypbe. JIOMalIHss pabora,
PA3EJI Nell
Juddepenunaibubie 6 8 6
YpPaBHeHHUs
YpaBHeHus ¢
pa3IENAOIMAMHUCS 1 1 1 YCTHBIN OITPOC
epEeMEHHbIMU
OnHOpoaHEIE, YCTHBIH OIpoc,
JUHENHHBIE NUCbMEHHast
muddepeHIanbHbIe 1 1 1 CaMOCTOSATEIIbHAS
yYpaBHEHHS U pabota
CBOJISIIIAECS K HAM
CTHBIN OIIPOC
YpaBHEHHUS B MTOJTHBIX M poc,
1 1 1 UCbMEHHas

g depeHimanax

JIOMAIIHss pabora




Huddepennmanpabie

YPaBHEHUS BBICIINX 1 1 1 YCTHBIN OIIPOC
MOPSJIKOB
JIuneitnbie
OJIHOPO/IHBIE .
AROPOA YCTHBIN OIpoC,
g depeHImaIbHbIe
MUChbMEHHAs
YpaBHEHUS BBICIINX 1 1 1
JIOMAITHSsE paboTa,
TOpAIKOB € 3amura pedepara
MOCTOSIHHBIMH peoep
Kod(durmeHTaMu
. CTHBII OITpOC
Jlunetlinbie y poc,
MUChbMEHHAs
HEOJIHOPOIHbBIE
muddepeHIanbHbIC 0,5 2 0,5 AoMalksis padora,
P ' ' MUCbMEHHAs
YpaBHEHUS BBICIIUX
HOpSIKOB CaMOCTOSITeNbHAs
pabora
Crcrembi MUCHbMEHHOE
muddepeHIraTbHbIC 0,5 1 0,5
. KOHTPOJIbHOE 3a/I1aHUE
ypaBHEHUU
PA3JIEJI Nel2
DJ1eMeHThI
YPaBHeHMit 4 4 8
MaTeMaTH4YeCKOH
(pu3uku
BriBon ypaBHeHUs
KOJICOAHUsI CTPYHBI U
€ro pelIeHre METO0M 1 1 2 YCTHBIH OIpoc
pa3aenSIONIIXCS
MEePEMEHHBIX.
BriBOI ypaBHEHUS
TEIUIONPOBOAHOCTH U .
pOBOZL 1 1 2 YCTHBIH OIIPOC
€ro pelIeHHe METOI0M
Dypse.
Permenne ypaBHeHus
MUChMEHHAs
Jlamuiaca MeTogoM 2 2 4
JoMaITHss paboTta
JanamOepa
Konmaxmnas paboma 6 4 KOHCYIbmayus
nepuoo TO
Konmaxmmnas paboma 6 4 KOHCYIbmayus
nepuoo 114
IK3AMEH 26 9K3aAMeH no buremam
Hmozo 3a |l cemecmp 18 36 22 IK3aMeH
PA3JIEJI Nel3 6 6 6
Cayuaiinblie cOObITHS
CTHBIN OITpPOC
DIIeMEHTHI y poc,
2 2 2 MUCbMEHHAs
KOMOWHATOPUKH
JOManrHss paboTa
CrnyqaifHpie COOBITHA,
UX KJIacCu(UKAIHSL. 2 2 2 YCTHBIH OMpoc
Anrebpa coOBITHH.
Onpenenenus u YCTHBIHN OTpocC,
CBOMCTBA NACbMEHHAs
BEPOSITHOCTEH. 2 2 2 JIOMAIIHss pabora




DopMyIIbl BHIYUCICHUS

BEPOSITHOCTEH.
PA3EJI Nel4
Cayuaiinbie 6 6 6
BeJINYHHBI
JuckperHbie
CITyYaifHbIC BEIMYMHBI 2 2 2 YCTHBIN OIPOC
U MX XapaKTCPUCTUKU
YCTHBIN OIpOC,
HenpepbiBHbie MUChbMEHHAs
CITydaiiHbIE BETMUNHBI 2 2 2 CaMOCTOSITeIIbHAS
U UX XapaKTePUCTUKU pabora
. 2 2 2 YCTHBIH orpoc,
CucreMsl ciy4yailHbIX
MUChbMEHHAs
BEJIMYHH
JoMalHssi padbora
PA3EJI Nel5
OcHOBBI TEOpUM
o1 TEOP 2 4 6
CaydYaiHbIX
NPOLECCOB
Crnyuaiitnas KITHS 1 2 2 .
Y1 ymxn YCTHBII OMPOC
(mporecc).
Maprosckuii CTHBII OMpOC, 3aIIuTa
CIy4alHbII Ipouecc. 1 2 4 Yy poc,
pedepara
Ilens Mapkosga.
PA3EJI Nel6
OcHOBBI
. 4 2 8
MaTeMaTH4YeCKOii
CTATUCTHKH
YCTHBIH OIpOC,
Boibopku u ux 9 1 4 MUChMEHHAs
XapaKTEPUCTHKU CaMOCTOsITeNTbHAs
pabora
DNEeMEHTHI TEOPHH
UChbMEHHAs
OIICHOK U TIPOBEPKH 2 1 4
JoManrHss padboTa
TUTOTE3
Konmaxmnas paboma 6 5 KOHCY1bmayus
nepuoo TO
Konmaxmmnas paboma 6 1 KOHCYIbMAayust
nepuoo 114
9K3aMeH 26 9K3aMeH no ouiemam
Hmozo 3a \N cemecmp 18 18 40 IK3aMeH
Hmozo 52 70 106




4.3 Conep:kaHue pa3aesioB IMCHUIIIMHBI

PA3JAEJI Nel JIuneitnasi aaredopa

Tema 1. Martpunel, nedictBus Hang HuMu. OOpaTHas wmaTpura W e
HaxoxaeHue. OnpenenuTenn BTOPOIO W TPEThEro IOPSAKa, MX CBOMCTBA M
BbIYMCIICHHE. [IoHATHE OonpenenuTeen MopsiiKa BhIe 3-TO U UX BBIYUCIICHHUE.

Tema 2. CucTeMbl IMHENHBIX YPABHEHUI U PEIICHHUE UX C IOMOILBIO ITPAaBUJIA
Kpamepa. Meron I'aycca. Pemienne cuctembl TUHEHHBIX YPAaBHEHUN MATPUYHBIM
crocobom. IIponsBonbHas cucTteMa TUHEHHBIX ypaBHeHuU. Teopema Kponekepa-
Kanemnm.

PA3JIEJI Ne2 BekTopHas anreopa

Tema 1. IloHATHME BEKTOPHBIX M CKAJSIPHBIX BEIWYMH. ['eomeTrpuueckue
JnercTBUs Haja BekTopamu. [Ipoekmus BeKTOpa Ha OCh M €€ CBOMCTBA. 3aJaHue
BEKTOPOB B KOOpAMHATHOU (hopme. ApudmeTrueckue NelCTBUs HaJl BEKTOpaMU B
KOOpPAMHATHOH (opMme.

Tema 2. CkalsipHOE NPOU3BENCHHE BEKTOPOB M €r0 CBOMCTBA. Y CJIOBHSA
OPTOIOHAJIBHOCTU M KOJUIMHEAPHOCTH JBYX BEKTOPOB. YTOJ MEXIy BEKTOPAMM.
BekTopHoe npousBeaeHue BEKTOPOB. CMEIMIAHHOE ITPOU3BEICHUE BEKTOPOB.

PA3JAEJI Ne3 AnanuTu4eckasi reoMeTpust

Tema 1. PaccTosiHMEe MeXy AByMs TOUKaMU U JEJICHHE OTPE3Ka B 33 JaHHOM
otHoweHuH. [Ipsimas Ha IIockocTH. Y paBHEHNE NIPSMON HA IUIOCKOCTH. B3anmHoe
PACIIOJIOKEHUE PSIMBIX HA TUIOCKOCTH.

Tema 2. KpuBble BTOpOro mnopsiika — OKPY>KHOCTb, JJUIMIIC, TUnepOoa,
napaboJsa 1 UX CBOMCTBA.

PA3JIEJI Ne4 AnanuTu4veckasi reomeTpusi B 3-X MEPHOM MPOCTPAHCTBE

Tema 1. II10CKOCTH B TPEXMEPHOM MPOCTPAHCTBE. YPABHEHUE TIIOCKOCTH.
[Ipsmass B TpexmepHOM mpocTpaHcTBe. EE pasnnunble ypaBHeHHs. B3amMHoe
pacIloIO)KEHUE JBYX IPSMBIX B TPEXMEpPHOM IIPOCTpaHCTBE. B3amMHOe
PacCIIOJIOKEHHUE NPSIMOM U TUIOCKOCTH.

Tema 2. [loBepXHOCTM B TPOCTPAHCTBE — OIUIMICOUI, cdepa, KOHYC,
runepooIon, UUINHAP U UX CBOMCTBA.

PA3JIEJI Ne5 BBejienune B aHAJIU3

Tema 1. Beenenue B kypc aHanuza. MuoxecTBa. [[elicTBUTEIbHBIE YUCIIA.
OcHoBHbIE TOHATHUSA. UnCI0BBIE MHOXKECTBA. YU CIOBBIE NPOMEXKYTKH. OKPECTHOCTH
TOYKHU. JIOrH4ecKue onepamuu.

Tema 2. Ilonstue ¢ynkuuu. CpoicTBa PyHKIMU. YucaoBble QyHKIUU.
CnocoOsb! 3aganus @yukiui. O0patHas QyHkius. Cinoxnas pyHkuus. OCHOBHBIE
arieMeHTapHble QYHKIUU U UX TpaduKH.

Tema 3. [Ipeaen pynkuuu B Touke. OHOCTOPOHHUE MPEICIBI

[Ipenen pynkumu npu X — co. beckoneuno 6ompinas GpyHkuus. beckoHeuHo
Masbie hyHKun. OnpeneneHus 1 OCHOBHbIE TeopeMbl. CBs3b MEX Ty QyHKIHEH, e
npenenoM U OeckoHedHO Majiod (yHkiueidl. OCHOBHBIE TEOpEMbl O Mpeenax.
[Ipu3Haku  cymectBoBaHus. llepBblii  3ameuarenbHbIl  Tpenen.  Bropoi
3aMevaTeNbHbIN MpeIed.

Tema 4. HenpepslBHOCTh (QyHKIMM B Touke. HempepbiBHOCTH (pyHKINU B
UHTEpBaJie W Ha OTpe3ke. TOUKM pa3pbiBa (QPYHKIMH M HUX KIaCCH(PHUKAIUS.



OcHOBHBIE TeOpeMbl O HempepblBHBIX (QyHKIUsAX. CBoiicTBa (yHKUUH,
HEIIPEPHIBHBIX HA OTPE3KE.

PA3JAEJI Ne6 /IndpepeHunaibHOE HCHUCTCHUE

Tema 1. Omnpenenenue mpous3BogHOW U AudPepeHnnana QyHKIUH.
["eomeTpudeckuii U GU3MIECKUM CMBICT MPOU3BOAHON U auddepenimana. Tabauna
IPOU3BOJHBIX U OCHOBHBIE IpaBUJia UX BelUMCIEHUA. [IpousBonHble 0OpaTHON U
cinoxHor ¢yaknuid. [nddepennmrpoBanre HESIBHBIX U MAPaMETPUICCKU 3aJaHHBIX
¢bynkmuii. Jlorapudmuueckoe nuddepenupoBanue.

Tema 2. IIpon3BoAHbIE BBICIINX MOPAIKOB AJI SBHO 3aJaHHON (YHKIUH.
MexaHndecKkui CMBICI MPOU3BOAHON BTOPOro mnopsaka. IIponsBoaHbie BbICIIAX
MOPSAIKOB JJii HESBHO 3aJaHHOM (YHKUMKM U 3aJaHHBIX MapaMeTPUUYECKH.
Juddepennnanbl BEICIINUX TOPSIAKOB.

Tema 3. Teopema depma. Teopema Pomns. Teopema Jlarpanxka. Teopema
Komm.

Tema 4. HccnegoBaHne  MOHOTOHHOCTM — (PyHKUMH.  DKCTpEMyM.
HeoOxoaumoe U 10CTaTOUYHOE YCIOBHUSI CYIIECTBOBAaHUS SKCTpeMyMma (DyHKLHUU.
Brimykinocts rpadguka ¢pynkiuuu. Touku neperuda. AcuMnToTsl rpaduka GyHKINN.
[TonHOE HMccnenoBanue GyHKIMM U MOCTpOEHUE TpaduKa.

PA3JAEJI Ne7 UnTerpajibHOE HCUHMCICHHE

Tema 1. IlepBooOpa3nas. HeomnpeneneHHblii MHTErpajl U €ro CBOMCTBA.
HenocpencrBenHoe uHTerpupoBanre QyHkuuil. HHTerpupoBaHue mo 4actsMm U
MTOJCTAaHOBKOM.

Tema 2. OnpeneneHHbI MHTErpan Kak MPENesl HHTETPAJbHOW CYMMBI.
®opmyna Herorona-JIeitonuia. OCHOBHBIE CBOMCTBA ONMPENEICHHOTO MHTErpana.
Boluncnenus ornpeaeneHHoro uaTerpaia. ['eomerpuueckuii 1 GU3NUECKUl CMBICT
OIPEIENEHHOr0 UHTErpaia. Beruncienue miomaaen miockux Gpuryp, o0beMoB Tel
BparieHus. Berancnenue paboThl MepeMEHHON CUITHI.

Tema 3. HaTerpupoBaHHe panuoHAIBHBIX JpoOei.  MuTerpupoBanue
TpUroHOMeTpuueckux GyHKuud. MHTErpupoBaHue uUpparoHaTbHBIX (YHKIIHA.
«bepymuecs» u «HeOepyLUeCs» HHTErpabl.

PA3JAEJI Ne8 ®@yHKIIUM MHOTHX MEepPeMEHHbIX

Tewma 1. [Tonsitue pynkimu 2-x nepeMeHHbIX. OCHOBHbBIE TOHATHS. ['paduk.

Tema 2. YacTHple POU3BOIHBIE MEPBOrO MOPANKA U UX TE€OMETPUUYECKHM
CMBICI. YacTHbIE MPOU3BO/IHBIE BBICIIUX TOPSIKOB.

Tema 3. duddepenuupyemocts u mnosHbld guddepeHunan QyHKIUU.
Huddepenunanst Beicinx nopsakoB. [IponsBoaHas cioxxHOU QyHKIIMH.

Tema 4. UccnenoBanue GhyHKIIMU Ha SKCTpeMyMbl. [Ipenen gyHKIMM B TOUKE.
HenpepbIBHOCTS.

PA3JAEJI Ne9 Teopust pyHKuMA KOMILIEKCHOI'O NEPEMEHHOI0

Tema 1. IlonsiTHe U mpeacTaBiICHUs] KOMIUIEKCHBIX uncen. AnreOpandeckas,
reoMeTpuyecKas U mokaszaTelibHas (OpMbI KOMIUIEKCHOTO uuncia. JlefcTBus Haq
KOMIIJIEKCHBIMU YUCJIAMH.

Tema 2. @yHKIHUHA KOMIUIEKCHOTO MMEPEMEHHOT0. OCHOBHBIE IMOHATHS.

Tema 3. Dnementapubie ¢Qynkuun. [unepOonuyeckue QyHKIUU.
Jlorapudpmuueckas ¢ynkuus. OO0OIIeHHas CTeneHHas W IOKa3aTelbHas
byukiuu. OOpaTHbIE TUIEPOOJMUYECKHE U TPUTOHOMETpPUYECKHE (YHKIIUU.



[Ipenen u HempepbIBHOCTH QYHKIIUU.

Tema 4. [lpeaen u HenpepbIBHOCTh QYHKIUKA KOMILIEKCHOTO MEPEMEHHOTO.
OcHOBHBIE 3JIeMEHTapHbIC (PYHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO.

Tema 5. HuddepennupoBanre ¢GyHKIUNA KOMIUIEKCHOTO IEPEMEHHOTO.
Ycnosus Ditnepa-/anambepa. duddepennuman.

Tema 6. MWHrerpupoBaHue (QYHKIUHA KOMIUIEKCHOTO IEPEMEHHOTO.
OnpeneneHue, CBOWCTBA W MpaBUJia BBIYMCIEHHUS HHTerpana. Teopema Komm.
®opmyna Herotona-JleliGHua.

PA3JEJI Ne10 Psiabl

Tema 1. Yucnosble psabl. OCHOBHbIE NOHATHSA. PAn reomerpuyeckoin
nporpeccuu. ['apMOHUYECKUN PsIA.

Tema 2. 3Hakouepeayrolluecs W 3HaKoONepeMeHHble psabl. [Ipu3Hak
JleitOauma. OOMWKMA TOCTATOYHBINA MPU3HAK CXOJMMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
AOGCOmI0THAs U YCIOBHAs CXOUMOCTb YHCIIOBBIX PSAJIOB.

Tema 3. OyHKIMOHAJIBHBIE psAAbl: OCHOBHBIE MOHATUA. CXOIUMOCTh
CTeneHHbIX psAnoB. Teopema Abens. HTepBan U pagnyc CXOJIMMOCTH CTETIEHHOTO
psina. CBONMCTBA CTENIEHHBIX PSIOB.

Tema 4. Pager Teilimopa u MaknopeHa. Pa3noxkeHHe HEKOTOPBIX
aJieMeHTapHbIX QyHKIuH B psija Teitnopa.

Tema 5. Tpuronomerpuueckuii psan Pypee. Pasnoxenne B psag Oypwe 2m-
nepuoanyeckuil pynkiuii. Teopema upuxiie.

Tema 6. Paznoxenue 4eTHbIX 1 HeUeTHbIX (pyHKMil. MaTerpan @ypoe.

PA3JAEJI Nell qu¢¢epeHunanbHbie ypaBHEHUSA

Temal.  [Juddepenuuanbupie  ypaBHeHUs.  OCHOBHbIE  TOHATHS.
HuddepeHunanbuple  ypaBHEHHsS ~ [EpBOrOo  NOpsJaKa.  YpaBHEHHS  C
pa3IeIAIOIMMHUCS IEPEMEHHBIMA. METOT pEIIEHUS.

Tema 2. Opnopomubie nuddepeHnnanbuble  ypaBHeHUs. JIuHelHbIe
ypaBHEHUs. Y paBHeHUE bepHyum.

Tema 3. VYpaBHenus B mnoiHbix auddepennmanax. Hurerpupyroniumit
MHO>KUTEIIb.

Tema 4. QuddepeHunanpHple ypaBHEHUSI BBICIIUX MOPAAKOB. OCHOBHBIE
IIOHATHS. Y PaBHEHUs, JOIYCKAOLIME ITIOHKEHHUE OPsIKa.

Tewma 5. Jluneitnsle ogHOpOAHBIE U] PEpeHIMATbHbIE YPABHEHUSI BTOPOTO
nopsizika. JIunelineie ogqHopoanbie quddepeHranbHble ypaBHEHUS N-TO MOpsJIKa.

Tewma 6. JIuneitHbie HeOJHOPOAHBIE MU (P dEepeHIINaNTbHbIC YPABHEHUS BBICIIIUX
MOPSIAKOB.

Tema 7. Cucrembl auddepeHnanbHbIX ypaBHeHUH. OCHOBHBIC TMOHSATHS.
HuTerpupoBanne HOpMabHbIX cUcTeM. CUCTEMBI JIMHEUHBIX AU(depeHIIuaTbHbIX
ypaBHEHUH C MOCTOSSHHBIMU KOA(P(DULIMEHTAMH.

PA3JAEJI Nel2 DjieMmeHTHI ypaBHEHUIT MaTeMaTH4eCKOH (PU3UKH

Tema 1. BeiBon ypaBHeHUs1 KOjeOaHUSI CTPYHBI U €r0 PELIEHHUE METOIOM
pa3IeAIOIIMXCS TIEPEMEHHBIX.

Tema 2. BbeiBoA ypaBHEHHUs TEIJIONPOBOJHOCTA M €r0 PEIICHHE METOAOM
Dypse.

Tema 3. Pemienue ypaBuenus Jlamnaca meronom Jlanambepa

PA3JIEJI Nel3 Cayuaiinble COOBITHS



Tema 1. Dnementsl komMOuHaTOpuku. Cxema BbliOOpa 0€3 BO3BpAILEHUU.
Cxema BbIOOpa C BO3palllCHUEM.

Tema 2. Cnyuaiiuble coObiTus. JleiicTBus Haag HuUMH. TeopeTuko-
MHOKECTBEHHAsi MHTEpIIpeTanusi olnepauuid Haja CcoObITUSIMHU. BeposaTHOCTh
ciydaitHoro cooniTusa. Kiaccuueckoe onpenenenue BeposaTHOCTH. ['eomeTpruueckoe
OMpEICIICHNE BEPOSITHOCTH. AKCMOMAaTUYECKOE ONIPEAECICHUE BEPOSATHOCTH.

Tema 3. @opMysnbl BBIYMCIEHUS BEPOSATHOCTEU. YCIOBHAs BEPOSITHOCTD.
®opmyna mnonHouM BeposTHOCcTH. Dopmyna belieca. DOpMysbl BBIYHACICHUSA
BeposaTHocTei. Dopmyna bepnymmu. [Ipubnmkennsie popmyiibl B cxeme bepuysmm.

PA3JIEJI Ne14 CayuaiiHble BeJTMYMHbBI

Tema 1. JluckperHble ciyyalHble BeqnduHbl. lloHATHE CiydaiiHOM
BenuuuHbl. OyHKIMS pacnpeneneHus. Onepanuu HaJ JUCKPETHBIMU BETUYHMHAMMU.
Maremarnueckoe oxkuaanue. Jucnepcus. CpelHee KBaIpaTUUECKOE OTKJIOHEHHUE.
HauansHbiit MoMeHT nopsiika k. LlenTpanbsabiii MoMeHT nopsiika k. Koaddurment
acummetrpuu. Kosddunuenr skcuecca. Moga. Menunana. KBaHTuiab ypoBHS p.
CBolicTBa MaTeMaTH4ECKOro oxxuaanus. CBolcTBa TUCIIEPCUM.

Tema 2. HemnpepsiBHble cilydaiiHble BeJWYMHBL. OCHOBHBIE IIOHSTHS.
CpoiictBa. YuCIOBBIE XapaKTEPUCTUKH CIyYalHBIX BEIWYMH. MaTemaTH4eCcKOe
oxujanue. Jlucnepcua. CpenHee KBaJpaTHUeCcKoe OTKIOHEeHHe. HauanpHbIid
MoMeHT nopsizika k. [lentpanbubiit MoMeHT nopsaka k. Koagpuuuent acummerpun.
Koaddumment skcuecca. Monma. Menumana. Keantune ypoBHs p. CBolicTBa
MaTeMaTH4YECKOro Oknuaanus. CBOMCTBA AUCIIEPCHUMN.

Tema 3. Cucremsl cinyyaiiHbIX BeIMUrH. DYHKINS pacpeaeICHUs] CHCTEMBI
CIIy4yallHbIX BEJIWYMH M €€ cBoucTBa. IINOTHOCTH pacnpeneneHuss CUCTEMBI
CIIy4yallHbIX BEJMYMH M €€ CBOWCTBAa. He3aBHUCHUMBIE CIlydailHbIE BEJIIMYHHBI.
OCHOBHBIE XapaKTEPUCTHKU CUCTEMBI CIYYaWHBIX BEIWYUH. KOppersiuoHHBIMI
MOMEHT ¥ KO3(PDUIIUEHT KOPPEISALIUU.

PA3JAEJI NelS OcHOBBI TEOpUH CIYYAHHBIX NPOLECCOB

Tema 1. Ilonstue cinyuaiinoit QpyHkiuu (mpoiiecca), X Kiaccuuxanus u
OCHOBHBIC XapaKTepUCTUKHU. JIMHeWHbIE ¥ HeNWHEHWHbIE MpeoOpa30oBaHUS.
JudbdepennrpoBanue U THTETPUPOBAHHUE CITyYaMHBIX MPOIECCOB.

Tema 2. IloHATHE MapKOBCKOIrO cliy4ailHOro mnpouecca. JIuCKpeTHBI
MapkoBckuii nporiece. Llens MapkoBa. YpaBaenust Konmmoroposa.

PA3JIEJI Ne16 OcHOBBI MaTEMATHYECKON CTATUCTUKU

Tema 1. [Ipenmer maremaTudeckoil ctatucTuku. Kiaccuukanus n1aHHbIX U
u3MepurenbHble ImKanbl. [lepBuuHas o00paboTka pe3ynbTaTOB H3MEPEHUH.
Bapuanuonnsie psgsl. ['paduueckoe u300pa’keHHe BapUAlMOHHBIX PSAJOB.
['enepanbHass U BBIOOpOYHAsT COBOKYHMHOCTH. (CTaTUCTUYECKOE pacmpeiesieHue
BbIOOpKH. OlleHNMBaHuE MapaMeTpoB. JloBepuTenbHble HHTEPBABL. [ 'paduyeckoe
U300pakKeHHe CTAaTUCTUYECKOTO pacrpeaeneHus. YuciaoBble XapaKTEPUCTHKU
CTATUCTUYECKOTO pacupeneneHus. Mepsl LEeHTPAIbHOU TEHACHIUN.

Tema 2. IlpoBepka CTaTUCTUYECKUX THUIIOTE3. 3aJayd CTaTUCTHUYECKOU
npoBepku runore3. Craructuuecknii kpurepui. Kpurepuit Ilupcona. Kpurepuii
Konmoropoga.



4.4 Tembl ¥ IVIAHBI MPAKTUYECKUX/JTA00PATOPHBIX 3aHATHI

1 cemecmp (kasicooe npakmuueckoe 3anamue no 2 4aca)

1.

Matpuupbl. Onpenenutenu. CucTeMbl IMHEWHBIX ypaBHEHUI.

1) Matpuiisl, 1eHCTBHS HAT HUMH.

2) OOpatrHas MaTpuIla ¥ €€ HaX0XKJICHUE.

3) OmpeaenuTesid BTOPOTO M TPETHETO MOPSIKA, KX CBOMCTBA U BHIYHCIICHHE.
4) OmnpenenuTteny MOpsaKa BbIIIE 3-TO U UX BBIUUCIICHHUE.

5) Perenue cucTeMbl TMHEHHBIX YPaBHCHUH MAaTPUYHBIM CIIOCOOOM.

6) Pemienue crcTeMbl JIMHEHHBIX YPaBHEHUH C MTOMOIIIBIO rpaBmia Kpamepa.
7) PemicHre cucTeMBbI JIMHEHHBIX ypaBHEHHH MeTOI0M ["aycca.

1)
2)
3)
4)
5)
6)
7)
8)

1)
2)
3)
4)
5)

4.

OCHOBHbIE IOHATHS BEKTOPHOM anreOpsl. Pa3nnynble BUbI IPOU3BEIEHUS BEKTOPOB.
I'eomeTpuyeckre qeNCTBUS HaJl BEKTOPAMH.

ITpoexuus BEKTOpa Ha OCbh U €€ CBOMCTBA.

Apudmernueckue JeiCTBUS HaJl BEKTOPAMU B KOOpJAUHATHON (opMe.

CkassipHOE TPOU3BENECHNE BEKTOPOB U €TI0 CBOKCTBA.

VYcnoBust OpTOrOHAIIBHOCTH M KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

Yroa Mexy BEKTOpamH.

BekropHoe nmpou3sBeieHre BEKTOPOB.

CMmemaHHO€ IPOU3BEICHUE BEKTOPOB.

[IpsiMble Ha MJIOCKOCTH U UX B3aMMHOE paciosioxkeHue. Kpupbie BTOporo nopsiaxa.
PaccrosiHne mexay 1ByMsl TOUKaMH U JICJICHUE OTPE3Ka B 3aJJaHHOM OTHOIICHUU.
[IpsiMast Ha MJIOCKOCTH.

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

B3auMHoe pacnosnoxeHue npsiMbIX Ha MIIOCKOCTH.

OxpyskHoctb. Dmurnc. ['unepbona. [Tapabona.

HpHMa}I " INIOCKOCTD B IIPOCTPAHCTBE. Hx B3aumMHOE PAacCIIOJIOKCHHC. HOBerHOCTI/I B

IIPOCTPAHCTBE.

1)
2)
3)
4)
5)

1)
2)
3)
4)
5)
6)
7)

1)
2)
3)
4)
5)
6)

YpaBHEHMS INIOCKOCTH.

VYpaBHEHHS NPSIMON B TPEXMEPHOM IIPOCTPAHCTBE.

B3anmHOe pacrosiokeHne AByX NPSAMBIX B TPEXMEPHOM IIPOCTPAHCTBE.
BzaunmHoe pacnionoxxeHue npsMon U MIOCKOCTH.

Onnuncou, chepa, KOHyc, THIEpOOIOUI, MINHAP U UX CBOMCTBA.

MHoxecTBa. D1eMeHTbI JOTUKU. DyHKIHS.
MHoxecTBa. UncnoBble MHOKECTBA.

Yucnossle npoMexyTku. OKpeCTHOCTh TOUKH.
Jlornueckue onepanuu.

Oyuknun. CiocoObl 3a1anus QyHKITUH.

O6patHas GyHKIUS.

CrnoxHast QyHKIHSL.

OcHoBHBbIE 25IeMeHTapHble PYHKIINU U UX TpadUKH.

[Ipenen. HenpepbIBHOCTD.
[Tpenen ¢pyHKINHU B TOUKE.
OpaHOoCTOpOHHME Mpeesbl, KJIacCuPUKaIus TOUEK pa3pbIBa.

o0
Heonpenenennocts Bua =

0
Heonpenenennocts Buaa o

IlepBbIil 3aMeyaTENbHBIN IIPEIE.
BTtopoii 3ameuaTenbHbIN Mpees.



9.

7)

1)
2)
3)
4)
5)
6)
7)

8)

1)
2)
3)
4)
5)

Heonpenenennoctu Busa 0o — 0o, - co.

[IpousBonHas u e€ Beruncienue. [IponsBoausie u AuddepeHnnans BEICIIUX MOPSIKOB.
[TpousBonHas u quddepeHnnan GyHKIum.

[Tpon3BoHBIE OOPATHOM U CIIOXKHOM (PYHKITUH.

JuddepeHnrpoBanue HEIBHBIX U MapaMETPUIECKU 3aJJaHHBIX (YHKIINH.
Jlorapudpmuueckoe muddepeHnrpoBanue.

IIpaBuno Jlonurans.

[Tpon3BoIHBIE BBICIIKX MOPSAKOB ISl SIBHO 3aJJaHHON (DYHKIIUU.

[Tpon3BOIHBIE BBICHIMX MOPSIKOB JUISI HESIBHO 3aJaHHOM (DYHKIIMM U 331aHHBIX
napamerpuuecku. JluddepeHunansl BEICIIUX MOPSIKOB.

[TonHoe uccnenoBanue GyHKUUN U TOCTPOSHHE TpaduKa.

HeonpeneneHHb1i HHTErpas, METOAbI €TI0 BBIYUCICHUS.
HenocpencTBenHoe MHTErpUpOBaHEe (QyHKIIUHA.

WHTerpupoBaHue 1o 4acTsm.

HHTerpupoBaHne METOLOM MOJICTAaHOBKH.

WHTerpupoBane paroHaIbHBIX ()YHKIIHH.

WHTerpupoBanue HppalOHAIbHBIX U TPAHCLEHICHTHBIX (YHKLUH.

OmnpeneneHHblil UHTErpal, ero cBoiictBa. @opmyna Hetorona-Jleitoauma. OcHOBHbBIE

MCTO/Jbl HHTCTPHUPOBAHUA.

1)
2)
3)
4)
5)
6)
7)
8)

®opmyna Herotona-JleitOHuia. Beraucienus onpeeieHHOro HHTerpana.
MHTerpai ¢ nepeMeHHBIM BEPXHUM IIPEIEIIOM.

3aMeHa IEPEMEHHOH B ONIPENEICHHOM UHTETpaJIe.

dopMyna UHTETPUPOBAHUS 110 YACTSAM B OIIPEACIICHHOM MHTErpale.
[1nomans KpUBOJIUHENHON TPAIICLIUH.

HecoOcTBeHHBII HHTErpabl.

dopMyna Tpanenui.

®opmyna mapado.

2 cemecmp (kadicooe npakmuyeckoe 3anamue no 2 yaca)

1.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

1)
2)
3)
4)
5)

1)

@YHKIIMY MHOTHUX MIEPEMEHHBIX.

@yHKIM 1BYX U Oosee nepeMeHHbIX. O0acTh onpeneneHus 1 00JacTh 3HaUEHUH.
['eomeTpuueckoe n300pakeHne PYHKIMU JBYX EPEMEHHBIX.
JuddepenunrpyemMocTs QyHKIUH.

YacTHbIE POU3BOIHBIE.

[Tpon3BoIHBIE CITOKHBIX (DYHKITHIHA.

Huddepenunan GyHKIIUH.

ITpon3BogHas MO HANPABIEHUIO.

I'panueHT.

YacTHble TPOU3BOIHBIE BBICIIMX HOPSAIKOB.
Juddepennnansl BHICIIUX TOPSAKOB.

OYHKIIMY MHOTHX TTEPEMEHHBIX.
[Tpenen GpyHkuuu.
HenpepriBHOCTH QyHKITNH.
OKCTpEMYyMBI.
UccnenoBanne GyHKITUN.

I'padux pyHKINH.

Teopus GyHKINN KOMIJIEKCHOTO TIEPEMEHHOTO.
Anrebpanyeckast popMa KOMIUIEKCHOTO YHCIIA.



2) Tpuronomerpudeckas hopmMa KOMIUIEKCHOTO YHCIIA.

3) [TokazarenbHas (popMa KOMIUIEKCHOTO YHCTIA.

4) ['eomeTprueckoe n300pakeHne KOMILIEKCHOTO ynciia. PopMysTsl mepexoa.
5) JleiicTBus HaJl KOMIUIEKCHBIMH YHCIAMHU B alire0Opandeckoit popme.

6) JleficTBHs HaJl KOMIUICKCHBIMHU YUCIIaMH B TPUTOHOMETPHYECKOi hopme.

7) JleiicTBUS HAJl KOMIUIEKCHBIMU YHCIAMH B ITOKa3aTeIbHOU (hopme.

8) DnieMeHTapHbIe PYHKITUH.

9) ['unepOonuueckne QyHKIUH.

10)  Jlorapupmuueckas GyHKIIHS.

11)  OOG6oOrieHHas CTENCHHAS U MTOKa3aTeIbHas (PYHKI[UH.

12)  OOparHbie TUNEpPOOTHMUCCKUE U TPUTOHOMETPUYCCKHE () YHKIIHH.
13)  Ilpenen v HEMPEPHIBHOCTH ()YHKIIHH.

Teopust pyHKIUI KOMILUIEKCHOTO IEPEMEHHOTO.
1) JuddeperunpyemMocTs QyHKITHIA.

2) BoccraHoBnieHre aHATUTHYECKOW (DYHKIIUH TI0 €€ ACHCTBUTECIBLHON I MHUMOM
YacTH.

3) ['eoMeTpHUYECKHI CMBICIT MOJIYJISl K apTyMEHTA IPOU3BOIHOM.

4) Kondopmasie oToOpakeHusl.

5) AHanutnueckue QyHKIUH.

6) [Tpon3BOIHBIC BBICHIUX MTOPSIKOB.

Teopust GyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO.

1) Heonpenenenuslii uuTErpal.

2) Brrancnenue nunrterpanos mo gpopmyne Herorona-JleitOnuma.

3) WHTerpai 1o KOHTYpY.

4) Wuterpanbras ¢popmyna Komm.

5) N3onupoBaHHbIE 0COOBIE TOUKH U BbIYETHI pyHKIMI. Knaccupukaius ocoObIx Touex.

6) Beraers! GyHKIHHA.

7) Beruucnenue onpeneneHHbIX HHTEIPAJIOB ¢ IOMOIIBIO BBIYETOB.

8) HecoOcTBeHHbIE HHTErpaibl OT AEHCTBUTEIBHON TEPEMEHHOMN
Psnpr.

1) YucnoBsle psbl.

2) Psn reomMeTprudeckoit mporpeccum.

3) I'apMoHMyeckuii psn.

4) 3HaKOYEePEYIONTUECS U 3HAKOTIEPEMEHHBIE PSI/IBI.
5) [Npu3nak JleiiOanma.

6) OOmuit JOCTaTOYHBINA MTPU3HAK CXOAMMOCTH 3HAKOMIEPEMEHHBIX PSIOB.
7) AOGCOmIOTHAS ¥ YCIIOBHAsI CXOJJUMOCTh YHCIIOBBIX PSIOB.
Psanrr.

1) Crenennsle psaasl U psag Teinopa.
2) Psan Jlopana.

3) CXOJMMOCTh CTETIEHHBIX PSIOB.

4) WMHTepBan 1 paguyc CXOAUMOCTH CTEIIEHHOTO psiJa.

5) CBo¥iCcTBa CTETICHHBIX PSIOB.

6) Psansr Tennopa u MaxknopeHa.

7) PasnokeHne HEKOTOPBIX 3JI€MEHTAapHBIX PYHKIMM B psa Teinopa.

8) OpTOroHaIbHOCTh CUCTEMBI TPUTOHOMETPUUYECKHX (PYHKLUI Ha OTpe3Kax
Paner.

1) KommuekcHas popma psga Oypbe



2)
3)
4)

Paznoxenue B psg @ypbe NepruoIUIECKUX, YETHBIX (PYHKITUH.
Henounnsie psansr @ypsbe.
Paznoxenune Gynkumii B psag Oypbe Ha MPOU3BOIBLHOM OTPE3Ke JJIMHBI 21.

3 cemecmp (kadicooe npakmuueckoe 3anamue no 2 4aca)

1.

1)

1)

2)

1)

1)

1)

1)
2)
1)
2)

3)
4)

1)

1)
2)

VYpaBHeHUs ¢ pa3IeNAOMUMUCS TIEPEMEHHBIMH.
Pemenne ypaBHeHUH C pa3aesIOIIMMUCS IE€PEMEHHBIMHU.

OnHOpOIHBIC, IMHEHHBIE TU(PEpEHIATBHBIC YPABHEHHS U CBOJISIIAECS K HAM.
VYpaBHeHus B MOJTHBIX auddepeHnnanax.

Pemenne oqHOPOIHBIX JIMHEHHBIX AU PEPEHITNATBHBIX YPABHEHUN U CBOJSIINECS K
HUM.

Pemenue ypaBHeHHid B MONHBIX quddepeHInanax.

Juddepennnanbaple ypaBHEHHS BHICIIUX MOPSIKOB.
Pemenne nuddepeHManbHbIX ypaBHEHUH BBICIINX MOPSIKOB.

Jluneitnbie ogqHOpOoHbIE MU depeHIMaTbHbIE YPABHEHHUS BBICIIUX MOPSIIKOB C
MOCTOSTHHBIMH KO3 (DUIIHEHTaAMHU.

Pemmennie nuHEHHBIX OAHOPOAHBIX TU(D(EepeHITNATBHBIX YPaBHEHUH BBICHINX MOPSIKOB C
MOCTOSTHHBIMH KO3 (DHUIIEHTaAMU.

Jlunelinbie HEOAHOPOIHBIE MU epeHIInanbHbIe yPaBHEHUS BBICIINX TTOPSIKOB.
Perennie nMHEHHBIX HEOTHOPOAHBIX UG (DEepeHIIMATBHBIX YPABHEHHH BBICIIMX
HOPSIKOB.

Cucremsl nuddepeHianbHble ypaBHEHUH.
Hopmanbhble cuctemsl 1uddepeHnanibHbIX YpaBHEHUH.
OpnHopoHbIE cUCTEMBI AU(PHEepEeHIINaTbHBIX YPAaBHEHHH.

VYpaBHeHUEe KOIeOaHHsI CTPYHBI U €T0 PEIIEHHE METOIOM Pa3IeNIIONINXCS TIEPEMEHHBIX.
dusnueckue 3a1a4u, IpuBosAIIMecs K A epeHInalbHbIM YPaBHEHUSAM B YaCTHBIX
MMPON3BOAHBIX.

3anauu, CBA3aHHbIE C KOJIEOATEIbHBIMU IPOIIECCAMH.

3anaun, cBA3aHHbIE C U Py3ueH.

3aauu, CBA3aHHBIE CO CTAIlMOHAPHBIMU MPOLIECCAMHU.

YPaBHeHI/Ie TCILJIOIIPOBOJAHOCTH.
33}13‘11/1, CBA3aHHBIC C TCIJIOMPOBOJHOCTBIO.

VYpaBnenue Jlamnaca.
®opmyna ['puna.
Oyuknusa ['pyHa 1 €€ NpUMEHEeHNE K pEeIIEHUIO KPAeBbIX 33]1a4.

4 cemecmp (kadcooe npakmuyeckoe 3ansmue no 2 uaca)

1.

1)
2)
3)
4)

1)

OneMeHTbl KOMOMHATOPUKH.
®dakropuai.

[TepectanoBKH, cxeMa 6€3 MOBTOPEHUS.
Pa3smerenusi, cxema 6e3 MOBTOPEHHUS.
Coueranus, cxema 6€3 MOBTOPEHUS.

OneMeHTbl KOMOMHATOPUKH.
[lepecTaHOBKH, CX€Ma C TOBTOPEHUEM.



2) Pasmerenus, cxema ¢ MOBTOPEHHEM.
3) Coueranusi, cxemMa ¢ MOBTOPCHUEM.
4) KomOuHaTOpHBIC YpaBHEHHUS.

Crnydaifabie cOOBITHS, UX KiIaccudukarusa. Anredpa coObITHM.
1) Cayuaiinbie COOBITHS, JOCTOBEPHOE, HEBO3MOXHOE M ITPOTHBOIOIOKHOE COOBITHSL.
2) CoBMECTHBIC 1 HECOBMECTHBIC CITydaifHbIe COOBITHSI.
3) CymMma u npoHu3BeCHUE COOBITHH.

OnpeneneHus U CBOMCTBA BEPOATHOCTE. DOPMYJIbl BHIYUCIECHUSI BEPOSITHOCTEH.
1) Knaccuueckasi BEpOSTHOCTb.
2) I'eomeTpuyeckasi BEpOSTHOCTb.
3) YcioBHas BEpOSTHOCTb.
4) dopmyiia MOJIHOM BEPOATHOCTH.
5) ®opmyia baiieca.

Omnpenenenus U cBoiicTBa BeposiTHOCTEH. DOPMYIIbl BEIYUCIEHUS BEPOITHOCTEH.
1) BeposTHOCTh pacnpenenenus beprysum.
2) ®opmyina [lyaccona.
3) JlokansHas ¢popmyna Myaspa-Jlamiaca.
4) Wurerpanbhas popmyna Myaspa-Jlamnaca.

JluckpeTHble ciyyaliHble BETUYHUHBI U UX XapaKTEPUCTUKU.
1) Psn pacnpenencuus JJCB.
2) ®ynkuus pacupenencuus JJCB.
3) Omepauuy HaJl TUCKPETHBIMU BEIUYNHAMH.
4) OcHoBHble BakHeimue pacrnpenencHus JJCB.

JIMCKpeTHbIE CiTydaifHbIe BEIMYUHBI M UX XapAKTEPUCTUKH.
1) MaremaTH4ecKoe OKHIaHHUE.
2) Jucnepcusi.
3) CpenHee KBagpaTH4eCKOe OTKIOHCHHE.
4) HavanbHbIit MOMEHT TIOpsiaKa K.
5) IleHTpanbHbIil MOMEHT mopsaka k.
6) KoaddummeHt acuMMeTpHH.
7) Koaddunumenr skcrecca.
8) Mona.
9) Menauana.
10) KBanTHIIb YPOBHS D.
11) CBolicTBa MaTeMaTH4ecKoro oxxuaanusi. CBOMCTBa JUCIIEPCHH.

HenpepriBHbIE CilydaiiHbIE BETUYMHBI U UX XapAKTEPUCTUKH.
1) IlmotHocts pactpencnerus HCB.
2) ®ynkuwms pacnpeneneaus HCB.
3) Omnepanuu Ha/l HETTPEPHIBHBIMU BETMYNHAMHU.
4) OcHoBHbIe BakHeimue pacnpeneneuus HCB.

HenpepriBHBIE CiTydaiiHbIe BEIMYUHBI K UX XapAKTEPUCTUKH.
1) Maremarudeckoe OXKUIaHHUE.
2) ucnepcus.
3) CpenHee KBaJIpaTHYECKOE OTKIIOHCHUE.
4) HavanbHbIli MOMEHT MOpsi/IKA K.
5) IlenTpaiabHBIII MOMEHT MOpPSIIKa K.



10.

11.

12.

13.

14.

15.

16.

6) Kosddunuenr acummeTpun.

7) Koaddummenr skciecca.

8) Mopna.

9) Menuana.

10) KBaHTHJIb YPOBHS P.

11) CroiicTBa MaTeMaTu4ecKoro oxuaanus. CBONCTBA JUCIICPCUH.

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)
4)
5)
6)
7)
8)
9)

1)
2)

1)
2)
3)
4)
5)

Cucrembl c1ydyallHbIX BEJIMYUH.
DyHKIMA pacnpeesCHUs IByMEPHOU ClIy4ailHOW BEJTMYMHBI.

JluckpetHas qByMepHasi cilydaiiHas BelHurHa U e€ Tabiuia pacripeaeacHus.
HenpepriBHast 1BymMepHast ciaydaiiHasi BEIMYMHA U IJIOTHOCTb BEPOSTHOCTH.

CucreMsl ciayyailHbIX BEJIUYUH.

3aBMCHMOCTb ¥ HE3aBUCUMOCTD CIIy4alHbBIX BEJIUYMH.
OcHOBHBIE XapaKTEPUCTUKH JIBYMEPHOU Ccl1ydyaliHOW BETUYMHBI.
KoppensiuoHHblit MOMEHT U K03()DUILIUEHT KOPPEALHH.

Crnyuaitnas ¢pyHkIus (mpoiecc).

[Iporiecchl ¢ HE3aBUCUMBIMU TIPUPALEHUSMH.
IlyaccoHoBCKHI mpoLiecC.

CrannoHapHbI€ ITPOLIECCHI.

MapxkoBckuii cinyyainsiil npouecc. Llens Mapkosa.
[Tpumeps! nener Mapkosa.
IlepexoHbIe BEPOATHOCTH.

Bb160pKy U MX XapaKTEpPUCTUKH.

Knaccugukanus 1aHHBIX U U3MEPUTENbHBIE LIKAJIbI.
[TepBuunas 00paboTKa pe3yabTaTOB U3MEPEHUH.
BapuanmoHHsle psiibl.

['padmueckoe n3o0paxeHne BapuauOHHbIX Ps/I0B.
['enepanbHas U BBIOOPOYHAsi COBOKYITHOCTH.

Cratuctudeckoe pacipeieieHle BHIOOPKH.

OrneHMBaHuE MMapaMeTPOB.

I[OBGpI/ITeJ'IBHBIG HHTCPBAJIBI.

I'paduueckoe n300pa’keHNE CTATUCTUUECKOTO PACTIPECTICHHS.

Bb100opKky U X XapaKTepUCTUKH.
YuciioBbIE XapaKTEPUCTUKU CTATUCTUYECKOTO PACTIPEACIICHUS.
Mepsl LIEHTpaIbHON TEHICHLIUH.

DNEMEHTHI TEOPUH OLIEHOK U ITPOBEPKU TMITOTES.
IIpoBepka CTAaTUCTUYECKUX THIIOTES.

3a1a4y CTaTUCTUYECKON MPOBEPKU TUIIOTES.
CrarucTudeckuil KpuTepuil.

Kpurepunii [Tupcona.

Kpurepuit Koamoroposa.



[TpuMep npakTUUECKOTO 3aHATHS
3ansaTus Ne 4 uNeS (3 cemectp).

No4. Penienre JTMHEHHBIX OOHOPOAHBIX AU dEpEHIINANBHBIX VPABHEHUIN BBICIITAX

MOPSIJIKOB C NOCTOSTHHBIMU KOAhhOUIIMEHTAMM.

No5. Pemmenne qruHEHHBIX HEOMHOPOAHBIX AruddepeHManbHbIX YPAaBHEHHUHA

BBICIITHNX ITOPAIKOB.

Lean padorsi: ChopmupoBath yMeHUE pemniaTh JWHEWHbIE TudQepeHraIbHbIe
YpaBHEHUS BTOPOTO U BBICHINX MOPSAKOB C TIOCTOSHHBIMU KO3 HUITMEHTaAMH.

KpaTtkasi TeopeTnyeckasi 4acTh JJisl POBeIeHUs] MPAKTHYECKOT0 3aHATHUS

Jluneiinvie ypaguerus 6mMmopoco nopsaoka ¢ NOCMOSIHHbIMU KOdduyuenmamu

1. Oonopoonvie
y'+py' +ay=0,rze

p u q - 4#cIa

1) 3amucaTh XapaKTePUCTHYECKOEC ypaBHCHHUE
A% + pA+0q=0 ¥ HaliTU €10 KOpHU A u A,;

2) ecmu Ay u A, — paznM4HbBIe NEHCTBUTENBHBIC YHCTA,

To Y(X)=Ce™?" +C,e

ecm Ay = A, = A — paBHBIC ICHCTBUTEIIHHBIC YHCTIA,

MX AoX .

3)
10 Y(X) = Cie™ +C,xe™:

4) ecninm Ay, =a* fi — CONPSKEHHBIE KOMILIEKCHBIE

yncna, To Y(X) = Cle’b( sin ﬂx+C2e“ oS X

5) BBINOJIHUTH MPOBEPKY.

2.HeooHnopoonvle

Pemenue Haxogures B BUae y=Y, + Yy, rae Y, - oOuiee

pELIEHNE COOTBETCTBYIOIIETO OJTHOPOAHOIO
ypaBHEHUsI, Y - YaCTHOE PELIEHHE HCXOIHOIO

HEOJTHOPOJHOI'0 YPaBHEHMUS

2.1. C mpaBoii 4acTbiO
CHEIHATFHOTO BU/IA

y'+ py'+ay =r(x)
r(x) =e*(P,(x)cos x+Q
, TIe

a, f - yucna,

P, (X) - MHOTOUITEH

CTENEeHHu N OT
IIEPEMEHHOMU X,
Qp, (X) - MHOTOUNIEH

CTEIEHU M OT
IIEPEMEHHOU X.

1) Haiitn Y, - oOliee pemeHHe COOTBETCTBYIOIIECTO
oxHopoxHoro ypasuerust Y + Py +0qy =0;
2) o BUTTY npaBoi 4acTH ypaBHEHUS
m ) FRFe (P (x)cos fx + Q. (x)sin ) 3amucats § B
Buge Y =e“ (N, (x)cos S+ M(x)sin gX)x", rne
t=max(n,m),  N;(X), M;(x)
cTeneHu t ¢ HeonpeaeIeHHBIMU KO3(PPUIIMEHTAMU OT
NEPEeMEHHOM X, I - YHCIIO, KOTOPOE TOKa3hIBACT,

MHOI'OYJICHBI

CKOJIbKO pa3 4YHCIIO (a+ ,Bl) SIBJIIETCSL KOPHEM
XapakTepucTrueckoro ypasuenus (r =0,1,2);

3) wHaiitu HEOIPEIEIEHHbIE KO3 PUIIEHTHI
muorowieHoB N (X), M (X);
4) 3amnmcath ofmiee pelieHue UCXOJTHOTO

HEOHOPOIHOTO YPaBHEHHUS Y" + py’ +qy=r(X) s
BrIe Y(X)=Yo +V;




5) BBINOJHUTH POBEPKY.

2.2. C npaBoif 4acThiO
IPOU3BOJIHHOTO BHIA

y'+py +aqy = f(x)

1) maiitu Yy, - oOmiee pemieHHe COOTBETCTBYIOIIETO
onHopoanoro ypasHenus Y  + py' +0qy =0 B Bune
Yo =C1y1 +C,y,, tne C;,C, — mHpOU3BOIBHBIC
yucna, Y,,Y, - (YyHIAMEHTalbHas cHcCTEMa
pEIICHUI OJTHOPOJHOTO YPaBHEHUS;

2) peluB  CHCTEMY { C1(3)y1+Co(x)y, =0
Ci(X)y1 +Ca(X)yz = f(x)°
HAWTH C;(X) U C5(x);

3) mpouHTerpupoBaB (QYHKIHMU Cj(X) U Ch(x), HAUTH
Ci(x) B Cy(x);

4) 3amnucath JaCTHOE pelieHue UCXOTHOTO
HeogHOpoaHOro ypasHenus Y + py'+qy = f(X) B
Bune Y =Cy(X)y; +Co(X)Y2;

5) 3amucatpb oOrree peuieHue HCXOJIHOTO
HEOHOPOIHOTO ypaBHenus B Buae Y(X) =Yy + Y;

6) BBITOJHHUTH IPOBEPKY.

KoHTpoJsibHBIE BONPOCHI 1JIsI NMPOBEPKH TEOPETHYECKUX 3HAHMM, YMEHUH H

HABBIKOB /10 BHINIOJTHEHHSI PA0OTHI:

1. Kakyro mocnenoBaTelbHOCTh JIEUCTBUNA HEOOXOJMMO BBIMOJHUTH IS
peleHnusl OJHOPOAHBIX JUHEHWHBIX AuddepeHIuanbHbIX YpaBHEHUNH C
MOCTOSIHHBIMU KO3 puiieHTamu?

2. Kakywo mociaenoBaTelbHOCTh JACHUCTBUH HEOOXOMWMO BBITIOJHUTH IS
pelleHrus] HEOJHOPOAHBIX JMHEHHBIX U depeHINaNTbHBIX YpaBHEHUM C
MPaBOM YaCThIO CIEIMAIBHOTO BUAA?

3. Kakywo mnocienoBarenbHOCTh JCHCTBHM HEOOXOAMMO BBITIOJTHUTH IS
pelIeHus] HEOJHOPOMHBIX JHHEHHBIX U} depeHINATBHBIX YpaBHEHHH C
MPaBOM 4aCThIO MPOU3BOJILHOIO BUIA?

3ajaHns NPaKTHYECKON PadoThI:
1. HaiiTu yacTHO€ penieHue o JHOPOIHbIX Tu(depeHIanbHbIX YPAaBHEHUN BTOPOTO
NOpsiJIKa C MOCTOSTHHBIMU KO3 dULIMeHTaMU

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.
1.7.

y"=5y'+6y=0, y(0)=0,y'(0)=1
y'+y'-2y=0, y(0)=0,y'(0)=-3
y"+3y'=0, y(0)=0,y'(0)=2
y"+4y=0, y(0)=1y'(0)=4
y'=2y'+2y=0, y(0)=1 y'(0)=1

y"+9y =0, y(0)=0, y'(%) =1
y'+y =0, y(0)=2,y'(0)=0




1.8. y"-10y'+25y=0,y(0)=0, y'(0)=1
y 3 , 37T
1.9. 9y"+y=0, y(;):Z,y(7):O

110 v 4y i5y =0, y(0) =0, y'(0) =1

2. Haiitu pemieHre HEOIHOPOAHBIX AUQPPEPEHINATBHBIX YPaBHEHUN BTOPOTO U
BBICIIMX TOPSAKOB C TIOCTOSIHHBIMH KO3 uIMeHTaMu (C TMpaBOd YacThIO
CIIeIIMaJILHOTO BHU/IA)

L1 y'+y=de’
2X

12 3y'-2y'=xe?

13 Y'+y-2y=-4

1.4. y"+y' —2y=cosx—3sin x

15 Y -15y'=x"—x+1

16 Y —T7y +6y=>5¢

17 Y +a4y'=4xe™

18 Y'+Yy-2y=0

19 Y =5y +6y=(x+1)e”

110, V" —6Y'+25y=2sin x +3cos x

IHosicHenusi k padoTre

Pemenne kaxmon 3agaum HEOOXOIWMO aKKypaTHO O(OpMIIATH B paboueit
TETpaad, COIMPOBOXKIAS 4YepTekKaMH, BBIBOJAOM (OPMYI M IMOAPOOHBIMHU
nosicHeHUsIMUA. [Ipy BBITTOMHEHUW 3aJlaHUNl MOYKHO II0JIb30BAaThCS COOPHUKOM

dbopmy.
O0ecne4eHHOCTH 3aHATHUS: KaHIIEJISIPCKUE MPUHAJIEKHOCTH (pydKa, KapaHalll,
JUHENKa, IUPKYJIb, JACTUK), padoyast TeTpab, TETPaab C GopMyIaMu

KoHTpoJsbHBIE BONPOCHI AJIs1 MOATOTOBKHU K co0ecel0BAHUI0

1. CdopmynupyiTe anropuT™Mbl pEHICHUS  YpaBHEHUH,  JOMYCKAarOUIUX
MTOHVKEHHUE TOPSAIKA.

2. K kakomy TUIy OTHOCUTCS KaXKJ10€ U3 YPABHEHUI1?

3. OO0ocHyiiTe NPaBUIBHOCTb BBIIIOJHEHHBIX PACYETOB.

5 TeMbl AUCHUNIMHBI (MOAYJISA) AJISI CAMOCTOSITEILHOIO U3YYCHUS
TeMBbl [U1s1 CaMOCTOSITEIBHOTO U3yUYEHUS HE IIPEAYCMOTPEHBI.



6 OOpa3oBare/ibHBIE TEXHOJIOTUHU

Ne HaumeHnoBaHue .
Buabl yueOnbix 3ansaTuii | O0pa3oBaTeibHbIe TEXHOJIOTHH
n/n pasaea
Jlexmms Ne 1 Jlexius
Jlexnusa Ne 2 Jlexusa
. [Ipaktuueckoe 3anarue Ne 1 |[IpakTuueckoe 3ansaTue
1. |JIuneiinas anrebpa
CamocrosiTenpHas padbora KoncynbTupoBanue u npoBepka
JIOMAIIHUX UHIWBUIYaTbHBIX
3aJaHun
Jlexmums Ne 1 Jlexius
Jleknusa Ne 2 Jlexusa
[IpakTnueckoe 3anarue Ne 1 |[IpakTuueckoe 3ansatue
2. |Bexropnas anrebpa
CamocrosiTenpHas padbora KoncynbrupoBanue u nposepka
JIOMAITHUX UHIWBUIYaTbHBIX
3alaHUN
Jlexmums Ne 1 Jlekus
Jlexmus Ne 2 Jlexusa
3 AHanuTnyeckas [Ipaxktnueckoe 3anstue Ne 1 |IIpakTtudeckoe 3ansaTne
" |reomeTpus CamocrosiTenpHas padbora KoHcynbTupOBaHue u npoBepka
JIOMAITHUX UHIWBUIYaTbHBIX
3alaHUN
Jlexmums Ne 1 Jlekus
Jlexmus Ne 2 Jlexusa
AHanutHueckas
[Ipaxktnueckoe 3anstue Ne 1 |IIpakTtudeckoe 3ansaTne
4. |reomerpus B 3-X
CamocrosTenpHas padbora KoHcynbTupOBaHue 1 npoBepka
MEpPHOM MPOCTPAHCTBE
JIOMAITHUX WHIUBUIYaTbHBIX
3aJaHuN
Jlexmms Ne 1 Jlexnsa
Jlexmus Ne 2 Jlexmus
Jlexmus Ne 3 Jlexnsa
Jlexmus Ne 4 Jlexmus
5. |BBeneHue B aHAIN3 [Ipaktnueckoe 3anstue Ne 1 |IIpaktuueckoe 3ansatue
[IpakTuueckoe 3anarue Ne 2 |PabGorta B ManbIx rpynmnax
CamocTosiTenbHas paboTa KoHcynbTpOBaHue 1 nmpoBepKa
JIOMAITHUX WHIWBUIYaTbHBIX
3aJaHuN
Jlexmms Ne 1 Jlexmus
Jlexmusg Ne 2 Jlexnsa
Jlexmus Ne 3 Jlexmms
npbepeHIaILHOE
6. Hudepenn [Ipaktuueckoe 3anstue Ne 1 |I[Ipaktudeckoe 3ausaTue
HCYHCIIEHHE
CamocrosiTenbHas paboTa KoHcynsTHpOBaHME U MPpOBEPKA
JIOMAIIHUX UHIWBUAYaTbHBIX
3aJaHui
Jlexmus Ne 1 Jlexmsa
Jlexmms Ne 2 Jlexmus
Jlexmus Ne 3 Jlexmsa
v NHterpanbroe [Ipaxktnueckoe 3anstue Ne 1 |IIpakTtudeckoe 3ansaTHe
" |McUHCIeHHuE [Ipaktuueckoe 3anatue Ne 2 |PaGora B ManbIx rpymnmax
CamocrosiTenbHas paboTa KoHcynsTHpOBaHME U MpOBEpKa
JIOMAIIHUX UHIUBUIYaTbHBIX
3aJaHui
8. |DyHKIIMU MHOTHX Jlexmus Ne 1 Jlexkusa




MePEMEHHBIX Jleknusa Ne 2 Jleknsa
Jlexmus Ne 3 Jlexknsa
Jlexknusa Ne 4 Jlexusa
[IpakTunueckoe 3anarue Ne 1 |[IpakTudeckoe 3ansaTue
[Ipaktrueckoe 3ansTue Ne 2 [PaboTa B MaJibIX rpyIimax
CamocrosiTenbHas padbora KoHcynpTupoBaHue u npoBepka
JIOMAIIHUX WHJIMBUAYaIbHbIX
3alaHUI
Jlexnusa Ne 1 Jlexusa
Jlexuust Ne 2 Jlekuus
Jlekmug Ne 3 Jlexusa
Jlexuus Ne 4 Jlekuus
o Jlexmus Ne 5 Jlexusa
Teopus dynicimii Jlexuus Ne 6 Jlexuus
9. |KOMILJIEKCHOTO
[Ipaktuueckoe 3anarue Ne 1 |PabGora B ManbIx rpynmax
IIEPEMEHHOT O
[IpakTuueckoe 3anarue Ne 2 |[IpakTuueckoe 3ansaTue
[Ipaktuueckoe 3anarue Ne 3 |PabGora B ManbIx rpymnmnax
CamocrosiTenbHas padboTa KoHncynpTupoBanue u nposepka
JIOMAIIHUX UHJIMBUAYaIbHbIX
3alaHUI
Jlexmms Ne 1 Jlexusa
Jlexumst Ne 2 Jlekuus
Jlexmus Ne 3 Jlexusa
Jlexumst Ne 4 Jlekuus
Jlexmust Ne 5 Jlexmusg
Jlexuus Ne 6 Jlexuus
10. (Panbr
IIpaktruueckoe 3anstue Ne 1 [PaGota B MamnbIX rpymmax
[IpakTuueckoe 3anarue Ne 2 |[IpakTudeckoe 3ansaTne
IIpakTruyeckoe 3anstue Ne 3 (PaGota B MasbIX rpynmax
CamocrosiTenbHas padboTa KoHncynpTupoBaHue u nposepka
JIOMAIIHUX UHIMBUAYaTbHBIX
3a1aHUIN
Jlexmms Ne 1 Jlexmusa
Jlextmst Ne 2 Jlekuus
Jlexmusg Ne 3 Jlexnsa
Jlexumst Ne 4 Jlekuus
Jlexmusg Ne 5 Jlexnsa
Jlexuust Ne 6 Jlexums
Jlexmusg Ne 7 Jlexnsa
11 Huddepenunansusie  |[Ipaktuueckoe 3anstue Ne 1 [[IpakTrueckoe 3aHsTHE
" |ypaBHEHUA IIpakTnueckoe 3ansatue Ne 2 | TpeHUHr
[Ipaxktnueckoe 3anstue Ne 3 |I[IpakTtudeckoe 3aHsATHE
[IpakTnueckoe 3anarue Ne 4  |[IpakTudeckoe 3ansATne
[IpakTuueckoe 3anarue Ne 5 |Paborta B ManbIx rpynmnax
[IpakTnueckoe 3anarue Ne 6 |IIpakTuueckoe 3ansaTne
CamocrosiTenbHas paboTa KoHcynsTHpOBaHME U MPOBEPKA
JIOMAIIHUX UHIWBUAYaTbHBIX
3aJaHui
Jlexmus Ne 1 Jlexmsa
DnemenThl ypaBHeHu |Jlekiusa No 2 Jlekuus
12. |maremaTtnyeckon [IpakTnueckoe 3anarue Ne 1 |IIpakTudeckoe 3ansaTue
(07637041 [IpakTrueckoe 3anstue Ne 2 | TpeHuHT

IIpakTnueckoe 3anarue Ne 3

IIpakTrueckoe 3ansTue




CamocrosiTensHas padbora

KoHcynpTHpOBaHuE U MpOBEPKa
JIOMAIIHUX UHIMBUAYaTbHBIX
3aJaHuN

Jlexums Ne 1
Jlexnusa Ne 2
Jlexuus Ne 3
[IpakTuueckoe 3ausitue Ne 1
[Ipaktrueckoe 3ansitue Ne 2

Jlexkmusa

Jlexusa

Jlexknsa

[IpakTrueckoe 3aHsTHE
TpeHunr

13. |Cnyuaitabie coobitust  |[IpakTraeckoe 3anstue Ne 3 [[IpakTuueckoe 3aHsITHE
[IpaxTuueckoe 3anarue Ne 4  |[IpakTuueckoe 3aHsaTue
[IpakTrueckoe 3anstue Ne 5 [PaboTta B MaJibIX rpyIimax
CamocrosiTenbHas padbora KoHcynpTupoBaHue u npoBepka
JIOMAIIHUX WHIUBUAYAIbHBIX
3alaHUI
Jlexmms Ne 1 Jlexusa
Jlexmst Ne 2 Jlekuus
Jlexmus Ne 3 Jlexusa
[Ipaxktnueckoe 3anstue Ne 1 |IIpakTtudeckoe 3ansaTne
IIpakTnueckoe 3anarue Ne 2 |[IpakTudeckoe 3anaTne
o [Ipaktuueckoe 3anarue Ne 3 |[IpakTuueckoe 3anarue
14. |Cnyuaiinble BETMYUHBI
IIpakTnueckoe 3anarue Ne 4  |IIpakTudeckoe 3aHATHE
[Ipaktrueckoe 3ansitue Ne 5 [PaboTta B MaJibIX rpyImax
IIpakTnueckoe 3anarue Ne 6 |IIpakTudeckoe 3anATHe
CamocrosiTenbHas padboTa KoHncynpTupoBanue u nposepka
JOMAIIHUX WHIUBUAYAJIbHBIX
3a1aHUIN
Jlexmms Ne 1 Jlexnsa
[Ipaxktrueckoe 3anstue Ne 1 |IIpakTtudeckoe 3ansaTHe
15 OcHOBBI TEOpPUH IIpakTnueckoe 3anarue Ne 2 |[IpakTudeckoe 3aHATHe
" |cyuaiinbix mpoueccoB |CamocrosiTenbHas paboTa KoHncynpTupoBaHue u nposepka
JIOMAIIHUX WHIUBUAYAIbHBIX
3a1aHUIN
Jlexkusa Ne 1 Jlekuus
IIpakTnueckoe 3ansatue Ne 1 | TpeHuHr
OcHoBBI [IpakTuueckoe 3anarue Ne 2 |[IpakTudeckoe 3ansaTne
16. [maTremaTnyeckon [IpakTuueckoe 3anarue Ne 3 |[IpakTuueckoe 3ansaTue
CTaTUCTUKH CamocrosrenbHas pabora KoHcynpTupoBaHue u npoBepka

JIOMAITHUX WHIUBUYATbHBIX
3aIaHUN
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7 OueHoYHBbIE CPeACTBA (MAaTEPUAJIBI) I TEKYILEr0 KOHTPOJIA
yCIeBaeMOCTH, MPOMEKYTOYHOM aTTeCTAlMU 00y4AKOIIMXCS 110
TUCHHUILIAHE (MOOYI0)

Konumponvnule 6éonpocel u 3a0anus 07151 npogedeHust mexyujeco KOHmpos

I cemectp

Onpenenurenu 2-ro v 3-ro Nopska.

Pewienne cucreM Tpex JIMHEWHBIX YPABHEHUM.

Marpuiibl U 1€UCTBUS HAJ HUMU.

OOpatHas marpuna. Pemenue cucreM Tpex JIMHEHHBIX YpaBHEHUH ¢ TpeMsl HEU3BECTHBIMU
MaTPUYHBIM CIIOCOOOM.

Teopema Kponekepa-Kanennu. Pemienre npon3BoJIbHON CHCTEMBI JIMHEWHBIX YPABHEHHUI.
CkanspHble U BEKTOPHBIE BETMYMHBI. 3aJaHie BEKTOpa B KOOpAWHATHOH (hopme. Moaynb
BEKTOpa.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB. €r0 CBOKCTBA.

Yrois Mexay BEKTOpaMH. Y CJIOBUs OPTONOHAIIBHOCTH M KOJUIMHEAPHOCTH JIBYX BEKTOPOB.
BekTopHoe npousBeeHuEe BEKTOPOB U €r0 CBOMCTBA.

. CMen1aHHOE IPOU3BE/IEHUE BEKTOPOB.

. [Ipsimas Ha rmockocTH. Buasl ypaBHEHUN TPSIMO.

. BsaumHoe pacrnosiockeHre ABYX NPSAMbIX Ha IUIOCKOCTH.

. KpuBbie BTOpOro nopsaka: 3JIIMIC-BbIBOJI KAHOHUYECKOTO YPaBHEHUS.

. 'unep6ona. BbIBoJ1 KaHOHMYECKOTO ypaBHEHUS.

. ITapaGosa. BeIBO1 KAHOHHYECKOIO YpaBHEHHUS.

. ITnockocTh B TpEXMEPHOM MTPOCTPAHCTBE.

. B3auMHOe pacrnosioskeHne AByX MIIOCKOCTEH.

. IIpsiMast B Tp€XMEPHOM ITPOCTPAHCTBE.

. B3anMmHoOe pacnoiokeHre AByX NPAMBIX B TPEXMEPHOM ITPOCTPAHCTBE.

. BanmHoe pacrnonioxeHre npsiMoi U MIIOCKOCTH.

. IToBepxHOCTH M UX ypaBHEHUS: cepa, IUIHMHIPUIECKHE TOBEPXHOCTH,
. KoHnueckue. [loBepxHocTH BpaleHus

. MHOkecTBa, onepanuu Haj HUMU. YUCIIOBbIE MHOYKECTBA.

. @ynkuus. O6macTe onpeaeneHus, MHOXKECTBO 3HaueHu. ['paduk.

. MOHOTOHHOCTb, Y€THOCTb, OTPAHUYEHHOCTh, IEPUOANYHOCTD (DYHKIIUH.
. HucnoBble Mocie10BaTeNbHOCTH U UX Mpeed.

. Ilpenen GpyHKIMM B TOUKE ¥ Ha MHOXKeCTBE. EMHCTBEHHOCTD Mpejena.

. beckoneuHo maible 1 6ecKkOHeUHO OoJbIINe (PYHKIIMH, UX CBOMCTBA U B3aUMOCBSI3b.
. Teopembl 0 pezienax cyMMBbl, IPOU3BEACHUS, YACTHOTO JBYX (DYHKITHI.
. CBoiicTBa QyHKIMI, UMEIOIIUX MpeAe].

. IlepBbIil 3aMeyaTeNbHBIN IIPEIE.

. Bropoii 3ameuaTenbHbIN Mpeed.

. HenipeprIBHOCTD (hyHKIIMM B TOUKE U HAa MHOKecTBe. Kiaccudukaius Touek pa3pbiBa.
. HenmpepbIBHOCTh CYMMBI, TPOU3BEACHUS U YACTHOTO JIBYX (DYHKIIUH.

. HempepbIBHOCTD 351IeMEHTAPHBIX ()YHKITHHA.

. [TepBas Teopema bosnbriano-Komu.

. Bropas Teopema bonpriano-Komm.

. Teopems! Beitepmrpacca.

. IIpousBogHas. Ee reomeTpru4ecKuil 1 MEXaHUYECKUN CMBICIL.

. TeopeMa BIIOKEHUS KJIACCOB HEMPEPHIBHBIX U TU(PPEpeHITUPYEMBIX (PYHKITUH.
. IIpou3BoHAsT CyMMBI, TPOU3BEACHHUS, YACTHOTO IBYX (DYHKIUH.

. [Ipon3BoHAs CIIOXKHOM ¥ OOpaTHON (DYHKITHH.



43.
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72.

[Tpon3BoHAs TapaMETPUUECKON U HETBHOM (PYHKITHH.
Jlorapudmuueckoe auddepenunpoBanue.

[TpousBoaubie U MU PepeHITHaAIbI BHICIIUX TOPSIKOB.

Teopemsr @epma u Poas.

Teopemsl Jlarpanxa u Komu.

IIpaBuno Jlonurans pacKpbITUs HEONIPEACIEHHOCTEN.

OkctpemyM pynkuuu. Heo6xoammoe ycioBue ero CymecTBOBaHUS.
JlocTatouHoe ycIoBHE CYIIECTBOBAHUS IKCTPEMYM (PYHKIIUH.
Cxema uccnenoBanus (yHKIMU HA SKCTPEMYM.

Beimykiiocts rpaduka ¢pyskiun. Heo0xonuMoe u J0CTaTOYHOE YCIOBUS BBITYKIOCTH

rpaduka ¢pynkuuu. Touku neperuba.

AcuMnToTsl rpaduKa QyHKINY U UX YpaBHEHUS.

[TonHOe HccnenoBanne GyHKIUHU IIOCTPOCHUE U IOCTPOCHUE TpadHKa.
HaxoxneHnne HanOoJIbIIero 1 HAaMMEHBIIIEro 3HaYeHUH yHKINY.

[TepBooOpasnas ¢pynkuuu. Onpenenenue. HeonpeneneHHbIi HHTETpal M €r0 CBOKWCTBA.
HuTerpupoBanue HEOMpeIeIeHHOr0 HHTerpalia Mo 4acTIM U METOJIOM 3aMEHBI.

[Tpocreiimye pauroHaNbHbIE IPOOU U UX UHTETPUPOBAHHUE.
WuTerpupoBanue JpoOHBIX pallMOHAIBHBIX (PYHKIUI.

WHTerpupoBanue TPUTOHOMETPUYECKUX (QYHKIIHH.

WHTerpupoBaHue HppalOHAIBHBIX (QYHKIHUIA.

[ToacranoBka Ditnepa.

OnpeneneHHbI MHTETPall, €ro ONPECIIEHNE U T€OMETPUUYECKUI CMBICIL.
Cy1iecTBoBaHuE OIpeIeIeHHOr0 nHTerpana Pumana.

CaolicTBa uHTerpana Pumana, BeIpaskaeMble paBEHCTBAMU.

CaoiicTBa unTerpaia Pumana, BoIpaskaeMble HEpaBEHCTBAMM.

®opmyna Herotona-JleitOnuma.

HHTerpupoBanue OnpeseeHHOr0 NHTErpaia o 4acTsM U METOJOM 3aMEHBI.
Hecob6cTBeHHBIE HHTErpalIbl IEPBOTO M BTOPOTO POAA U UX CXOJIUMOCTb.
Brruucnenue miomnaaei miockux Guryp.

Beluncienye 1iuH OyT KpUBBIX.

Brruucnenue o0eMOB TeN BpaIllCHHUS.



| cemecTp
KonTpoJbHbIe 3a1aHUA

| sapuanm
. Beruucnure onpenenuTens:
9 1
-2 -2 1
7 2

. Pemnre cucteMy nuHelHbIX ypaBHeHUH MeToioM Kpamepa:

X=3y+z=7,
3X+y—-2z=3,
X+7y—4z=0.

. Pemmre cucremy nMMHENHBIX ypaBHEHNN MeToIoM ['aycca:

X+Yy+2=-2,
X—y+27=-7,
2X+3y—z=1.

—_— — —

. Bexktoper BC, CB, BD, AD+CD, rae A, B, C, D — BepmmasbI
npssmoyroibanka ABCD, nipecTaBbTe B BU/IE TUHEHHONW KOMOMHAITUN
BEKTOPOB a=DB 1 b= AC.

. B ipssMOyTOJIBHO# IeKapTOBOM CHCTEME KOOPMHAT 3aaHbl Touku A (2; -3),
B (1; 5). Haitnure KoopuHATHI 3TUX TOYEK B HOBOM CHCTEME, €CITM Haydajo
KOOPJIMHAT OCTAJIOCH IPEKHHUM, & OCH ITIOBEPHYTHI HA YTOJI 0.

a) 0=90",

b) a=-90".

. Touka M OTHOCHUTENIBHO [BYX pPa3jJU4HBIX MPSMOYTOJIBHBIX JEKAPTOBBIX
CUCTEM KOOpAMHAT uMeeT KoopauHatel (2; 8) u (-5; -6). Haiinure
KOOPJIMHATHI HayaJla KaXJ0W U3 3TUX CUCTEM OTHOCHUTEIBHO APYrou, eciu
U3BECTHO, YTO 3TU CUCTEMBI UMEIOT pa3HbI€ TOJIHKO HayYasa.

. JTansr Bextopsl a (-5, 1, -3), b (2, -6, 13), ¢ (1, 2, -5). Haiitu:
a) (a, b)

b) [a, b]

c)Cos «(a, b)

d) (a, b, c)



Il 6apuanm

. Beruncnure OIIPCACIINTCIIb:

2 1 9
1 -2 -2
3 2 7

. Pemmre cucreMy MMHENHBIX ypaBHEHUN MeTO0M Kpamepa:

X—=2y+3z=-1,
2X+y—-5z2=09,
4x-3y+z=1.

. Pemnre cucremy JIMHENHBIX ypaBHEHUN MeTOAOM [ aycca:

X—y—-z=5,
2X+Yy+3z2=3,
X—4y—-6z=17.

. Bextopst BD, OB, AC u CO, rie O — TouKa IepecedeH s A1aroHanei
napasmtenorpamma ABCD, pa3inoxuTe 110 BeKTopaM a=AB 1 b=AD .

. B pssMOyTOJIbHO# JIeKapTOBOM CHCTEME KOOPMHAT 3a7aHbl Touku A (2; -3),
B (1; 5). Haitaute koopAMHATHI 3TUX TOYEK B HOBOM CHUCTEME, €ClIU Havayio
KOOPJUHAT OCTAJIOCh IPEKHUM, & OCH MTOBEPHYTHI HA YTOJI (.

a) a=180",

b) 0=45".

. Touka M OTHOCHUTENBHO [BYX PA3JIUYHBIX OPSIMOYTOJBHBIX JAEKAPTOBBIX
CUCTEM KOOpAuMHAT uMeeT koopauHatbl (2; 8) u (-5; -6). Haitnute
KOOpAMHATHI Hayajga KaKJA0W U3 dTHUX CUCTEM OTHOCUTEIIBHO JAPYTOM, €CiH
W3BECTHO, YTO 3TU CUCTEMBI UMEIOT pa3HbI€ TOJBKO Hayaa.

. JTans! BexTopH! a (-2, 1, 7), b (1, -3, 10), c(1, 4, 2). Haitn:
a)(a, b)

b) [a, b]

c)Cos «(a, b)

d) (a, b, c)



KonTposabHble 3a1aHus
| sapuanm

1. Boruncinure onpenenuTens IByMs CIIoco0aMu:

322

1 31

5 3 4

2. Pemmte cucTeMy IMHEHHBIX YPaBHEHHN
a. MaTpu4HbIM METOJIOM;

b. Metonom I"aycca:

X—2y+3z=6,
2x+3y -4z =20,
3Xx—2y -5z =6.

3. Bekropsl a u b 06pasyroT yron 120°. 3uast, uro |a| =4, ‘6‘ =5, BBIYUCIIUTH
. —\2

(Za - 3b) :
4. CocraBbTe KAHOHUYECKOE M IIAPAMETPUUYECKOE YPABHEHUS TPAMON

npoxosiiel yepe3 Touky M (-2; 2; -3), mapaiiensHo Bektopy G =(2; -4; 5).

5. CocraBbTe ypaBHeHHe diumdnca ¢ Gokycamu Ha ocu OX, €CiIu pacCTOSHHUE

Mexay pokycamu paBHO 20, a SKCIIEHTPUCHUTET paBeH 5/6.

6. Iycts A={-4,-3,-2,-1,0,1,2},B={4,3,2,1,0, -1, -2}, C={-4,-3,-2, -1, 0,
1,2,3,4}. Haitnure AUB, ANC.
/. YCTaHOBHUTH YETHOCTH UIIM HEYETHOCTD (DYHKIIMIA:
c. f(x)=x*%¥x+2sinx,
d. f(x)=2"+27%.
8. Haiitn npenens:

2 _ 3 3 _ny2
l)Iim5X + 3X 7;2)"mx 1;3)Iim 2x° —=3x°+1

x>2  3x? +X -1 x -1 x>0 X3 4 4x% 42X




Il 6apuanm

1. Breraucnure OIIPCACIINTCIIb ABYM: criocodamu:

2 3 2
1 2 -3
3 4 1

2. Pemmte cucTeMY TMHEHHBIX YPaBHEHHM
€. MaTpu4HbIM METOJIOM;

f. Meromom ["aycca:

5X+y—-3z=-2,
4x +3y+2z =16,
2x—-3y+z=17.

3. BekTopsl a u b 06pasyroT yrox 150° . 3nast, uTo a=2, ‘6‘ =3, BBIYUCIIUTH

(éi + 5)45 .
4. CocraBbTe KAHOHMYECKOE M IIAPAMETPUUECKOE YPABHEHHS HPSIMOM
npoxoasmiei yepe3 Touky A (1; 3; -5) u Touxy B(4; -1; 2).
5. CocraBbTe ypaBHEHHE TUIEPOOJIHI ¢ poKycamu Ha ocu OX, 3Has paCCTOSHUE
Mexay pokycamu 2¢=90 u ypaBHeHUs €€ acCUMITOT Y = +(4/3)x .
6. Iycts A={-4,-3,-2,-1,0,1,2},B={4,3,2,1,0, -1, -2}, C={-4,-3,-2,-1, 0,
1,2,3,4}. Haitnure ANB, BUC.
/. YCTaHOBHUTH YETHOCTH UIIM HEYETHOCTD (DYHKIIMIA:
1) f(x)=x*+5x,
2) f(x)=x"sin7x.
8. Haiitn npenens:

2x% +x-15 | 3) fim 3x*-5x +4

1) im(x®+x+5); 2) lim :
) Ha( ) 2) x>x x2 42X 43

x>-33x%2 +7X—6



I eéapuanm

. Beruncnure OIIPCACIINTCIIb ABYM: criocodamu:

1 -3 2
1 9 6
1 3 4

. Pemmre cucreMy TMHENHBIX YPaBHEHUN
1. MarpuyHbIM METOJIOM;

2. Metonowm I"aycca:

3x—-2y+1z=10,
X+5y -2z =-13,
2X—-2y—-72=3.

. Bexrtopbt a u b 06pasyror yrox 60°. 3uast, 4ro [a =6, ‘5‘ =3, BBIYUCIIUTH
(2a+5)2a-35).
. CocTaBbTe KAHOHMYECKOE U MTAPAMETPUUECKOE YPABHEHUS TMPSIMOU

npoxosiiei yepe3 Touky A (2; -3; 4), mapamiensHo Bekropy G =(-1; 4; -2).

. CocrtaBbTe ypaBHeHHe diummnca ¢ pokycamu Ha ocu OX, eciu 60JbIIas 0Ch

paBHa 10, a sxcuenTpucuteT paseH 0,6.

. [ycts A={-4,-3,-2,-1,0,1,2},B={4,3,2,1,0, -1, -2}, C={-4, -3, -2, -1, 0,
1,2,3,4}. Haitnure AUC, BNC.
. YCTaHOBUTH YETHOCTh UM HEYETHOCTH (DYHKITHI:
1) f(x)=x"-3x"+x,
2) f(x)=sin x+cosx.
. Havitu npenensr:

_ 2 32
1) fim (x +3)(x 2); 2) lim x2 7x+10  3) im :‘rx 2x .
x>l X+2 -5 x° —9x + 20 = X7 4+ 3x° -1



Jana cuctema JMHEWHBIX YpaBHEHUU (pemuTh Tpems crocobamu): 1) MaTpuuHbIM METOI0M;

Nel1-10.

KonTpoabLHuasi padora

2)ITo hopmynam Kpamepa; 3) Meronom 'aycca.

3x, +2x, +x;, =1, x, —2x, +3x, =-5,

1. 92x, +3x, +x; =4, 2x, +3x, —4x, =4,
2x, +x, +3x; =0. 3x, —2x, —5x, =-T7.
4x, —3x, +2x, =-10, X, +x, +2x;, =1,

3. 92x, +5x, = 3x; =8, 2x, =X, +2x; =4,
5x, +6x, =2x;, =7. 4x, +x, +4x; =-2.
2x, —x, —x; =4, 3x, +4x, +2x, =5,

5. ¢3x, +4x, —2x; =5, 2x, —x, —3x; =4,
3x, —2x, +4x, =-T7. X, +5x, +x; =09.

X, +x, —x; =1, 2x, +x, +3x; =7,

7. 38x, +3x, —6x; =2, 2x, +3x, +x;, =1,
4x, +x, =3x; =-2. 3x, +2x, + x;, =6.
3x, +2x, +x; =35, X, +2X, +4X, =3

9. X +x, —x; =0, 10. 15X, + X, +2X; =3
4x, —x, +5x, =3. 3X; — X, + X3 =-b.

Nel1-20.

Jlanbl koopauHaThl BepiinH TpeyroabHuka ABC. Haiitu:
a) JUIMHY CTOpOHBI AB,

0) ypaBuenus cropon AC, AB u BC u ux yrinosbie Ko3hHUIIHEHTHI,
B) yrou B,

r) ypaBHeHue BbIcOThl C/I,

1) ypaBHeHHe MenuaHbl AE,

Craenatb 4epTex.

11. A(1;1) B(7;4) C(4;5)

12.  A(1;1) B(-5;4) C(-2;5)

13. A(-1;1) B(5:4) C(2;5)

14. A(-1;1)  B(-7:4) C(-4;5)

15. A(1;-1)  B(7;2) C(4;5)

16. A(l;-1)  B(-5:2) C(-2;3)

17. A(-1;-1) B(5;2) C(2;3)

18. A(1;-2)  B(7;1) C@3;7)

19. A(0;1) B(6:4) C(3:5)

20. A(1;0) B(7;3) C(4;4)

Ne21-30

21.CocraBuTh ypaBHEHHUE JIMHUH, /IS KaXI0W TOUYKH KOTOpOi e€ paccTosuue 10 Touku F(-1;-2)
paBHO paccTOSHUIO 10 npsiMol X=-3.CnenaTb 4epTex.



22.CocTaBUTh YpaBHEHHE JIMHUY, ISl K&KJIOM TOYKHA KOTOPOU OTHOIIEHUE PACCTOSHUMN O TOUYKHU
F(7;0) u mpsimoii X=1 paBHO J7 . Cnenars YepTEK.
23.CocTaBUTh YpaBHEHHE JTUHUM, JUI KAKJOW TOUKH KOTOPOI OTHOLIEHUE PACCTOSHUMN 10 TOUKU

F(2;0) u npamoit X=3 paBHO J6/3. Cnenarnb YEepPTEK.

24.CoctaBuTh ypaBHEHHE JMHHH, IS KaKIOH TOYKH KOTOpoi e paccrosHue A0 Touku F(3;3)
paBHO pacCcTOSHUIO 10 npsiMor Y=-2. Crienarb 4yepTéx.

25.CocTaBUTh YpaBHEHHE JIMHUH, U KQXKI0W TOYKU KOTOPON OTHOUIEHUE PACCTOSHUN 10 TOUKU
F(2;0) u mpsmoit X=1/2 paBno 2. Cnenatp 4epTéx

26.CocTaBUTh ypaBHEHHE JIMHUH, JUISI KQXKI0W TOYKU KOTOPOH OTHOUIEHUE PACCTOSHUN 10 TOUKU
F(-1;0) u npsimoit X=-9 paBHo 1/3. Caenare uepTéx.

27.CocTaBUTh ypaBHEHHE JIUHHH, /IS KaXKI0H TOYKH KOTOpOM €€ paccrosiHue 10 Touku F(-3;2)
PaBHO pacCTOSHUIO 10 TpsiMoit X=2. Caenarp 4epTex.

28.CocTaBUTh YpaBHEHHE JTUHUM, JUI KAKJOW TOUKM KOTOPOI OTHOLLIEHUE PACCTOSHUMN 10 TOUKU

F(3;0) 1 npsivoii X=2 paBro~/6 /2 . Crenath 4epTés.

29.CocTaBuTh ypaBHEHHE JIMHUH, JUIS KaXKI0H TOUYKH KOTOPOI OTHOIIICHUE PACCTOSHHM 10 TOUKH
F(-4,5;0) u npsimoii X=-8 paBuo 0,75. CaenaTth 4yepTexK.

30.CocTaBUTh ypaBHEHHE JIMHUH, JJIsl KXKJIOH TOUYKH KOTOpOii e€ paccrosiHue 10 Touku F(1;0)
PaBHO paccTOsHUIO J10 npsiMoit Y=3. CrenaTh 4epTeEx.

Ne31-40.
HaiiTi nmpou3BoaHbIE NaHHBIX (YHKIIHIMA

5 ’ x =3
3l.a)y= 3x4-{Z;-+2 : 6) y=In3 ) ;

1— SXI' B) y=arctgv/x —1 ;

0) y=In; ( r)y= \/;ctg?ax 2" :

1+5x
B) y=arccos2x++/1 — 4x? ; 35.a) y= (3368 +5Vx* —3) ;
r) y= 2 +X8in2X ; 5 5 +3Y
3z@y=6x2+4ﬂ;;+3f; y X +1
—x° o)
0)y=In¢ : =arctg—— ;
) T 1 + x() B) y g ¥ — 3
B)y=arctgvx’ —1 ; r)y=5" —x’1g2x;
2
r)y= e —2xtg3x; 36.a) y= £5x ——+3]
¢ i
1 3 1-8
33.a)y= —x8+88\/F—1 ; 6) y=In4 . x;
4 x*+1
&) v=1In 4 x—1 B) y=arccos+/1 —x;
)y xt+1 Jy=3 f+1—51n3x_
L) v= il
B) y= arccos/x +1 ; 1 +sin3x
r) y= 3" - xsin2x;

34.a) yz(%xs —3xA/x —4); 37.a)y= (4)6 +T—2J



7

x=1)
6x+5)

B) y=arcctgvx —1;

0)y=In¢

1
. _ B) y=arctg——;
r)y=2""—xsin 4x gx—l

r) y=xtg3x+2*7;

40.a)y:(8x3— 0 +6j;

4
,

38a)y= (72" —3:3x" —6)

x’x

0) y=1In3 (3)6_4)4-
a 3x+1) Ty —4Y
6)y=Inz|| — ;
B) y=arcsin3x-v1—9x” ; x =2

r)y=e* — Jxcos2x; B) y=arcsiny/1—x ;
. r)y= 3" /x1g3x .
4
39.a)y=| 3x* ——=— 3) ;
g
Ne41-50.

41. CocraBuTh ypaBHEHHE TUIOCKOCTH, ITPOXOIAIIEH Yepes Touky M (2;3;—1) MapajjieabHO
mwiockoct Sx—-3y+2z-10=0,

42. VI3 Touku P(2;3;—5) Ha KOOPJMHATHBIE OCH ONYLIEHbI MepIeHUKYIsIpbl. COCTaBUTh
ypaBHEHHE TUIOCKOCTH, MTPOXOASIIEH yepe3 uX OCHOBAHHUS.

43. CocTaBUTh YpaBHEHHE IJIOCKOCTH, MIPOXOJISIIEH Yepe3 TOUKY A(5;4;3) ¥ OTCEKaroIel Ha
KOOPJMHATHBIX OCSX PaBHBIE OTPE3KH.

44. HaiiTn ypaBHEHHE IUIOCKOCTH, IPOXOAILEH Yepe3 TOYKU A(2;—l;4) u B(3;2;—1)
NEePIECHAUKYISPHO TUIOCKOCTH X+ +2z—-3=0,

45. HaiiTu ypaBHEHHE IJIOCKOCTH, IPOXOsiiei yepe3 Touky M (3;—1;—5) NEPIEHAUKYIISPHON
IUIOCKOCTSIM 3Xx —2y+2z+7=0nu Sx—4y+3z+1=0.

46. CocTaBUTh ypaBHEHHE TUIOCKOCTH, ITPOXOIAIIEH depes Touky M (— 2;3;4) U OTCEKarolen Ha
KOOPJMHATHBIX OCSAX PaBHBIE OTPE3KH.

47. CocTaBHUTh ypaBHEHHE IUIOCKOCTH, IIPOXOISIIeH uepe3 Touky N (2;—1;4) U OTCeKarolei Ha
koopanHaTHbIX ocsix OX u OY paBHble oTpe3kH, a Ha ocu OZ BIBoe OoJIbIIE.

48. HaiiTi ypaBHEHHE TUIOCKOCTH, IIPOXOIAIICH depe3 TOUKU P(Z;O;—l) u Q(l;—1;3)
NEePIEeHANKYISPHO THIOCKOCTH 3x+2y—z+5=0.

49.Haiitn ypaBHEHHs IUTIOCKOCTEH, MPOXOIAIINX YE€PE3 OCH KOOPAUHAT NEPIEHIUKYISPHO
wiockoctd 3x—4y+5z-12=0,

50. HaliTu ypaBHEHME IUNIOCKOCTH , IPOXOISIIEH Yepe3 TOUKY NepECeUEeHMs TUIOCKOCTEN
2x+2y+z-7=0,2x-y+32-3=0, 4x+5y—22z-12=0 nrouxu M(0;3;0) u N(L;L;1).

Ne51-60.
Haiitu neonpenenénusiit uHTerpai. Pesynbratsl npoBepuTh T GepeHIIpOBaHUEM.

51. [sin 2 xsin 3xdy, _f
Jsin” xsin 3xdx j(2x2—2x+1)e 2dx,



52. j—dx

x* =2
J. ——arcigxdx,
x°+1

53. j (2x> —1)cos 2xdx,

lenzxdx

2e* —et —
54. )
J. —2e” —3

Iarctg\/;dx,
55. [v2* —ldx,

.[ dx
V1+x* '

56. j\/6+4x—2x2d ,

Ne61-70.

Iezx sin e*dx,
'[ dx
cos? xy/2 + 5tg’x

Isin 2xIn cos xdx,

57.

58. j (x +2)cos(x” + 4x + I)dv,

J~ xcosxdx
—l

sin’ x

59. [—X¢_ ux
I Vl+e*

J.]n(xz + x)dx,
0. J’x +x°

d.
I%

X x—ll

Brrancnuts o ¢popmyne Hetotona-JIeitOHuIIa onpeieieHHbIi HHTerpat.

61.

62.

64.
0

65.

!
i
63. i o
j
!

66. :
X

P C—
[

mﬁ
>l
< |

67.

o
X

o X

x

68.

[EEN

+
w

>

69.

[EEN

+
w

>
N

70. |sin 2 xdx.
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Il cemecTp

NuauBuayanbHas padbora

3amanmue 1.
BpITOTHUTE yKa3aHHbBIE JEUCTBUSA
n 3amaHue n 3aganue
1| +4i).@2-3i)+ 202D |, | 2ZBDT g 5o
1+2i -4+ 21
3. 5+|_+2f3| " a—5012+0_iq2_m)
-1-2i I —1+1
. 3+1 4-5% )
5. 2-i)% + 6. _
(2-0)"+ —. T di(6+20)
7. @220+ o0y g | >3 i3
3—1 1+ 3
9. |(3-2)2+2=8 5 10. | (~1+i)- 3+ 2i)+6=4)
4+ 2+
35 -3
11. |5-3i+ 2=1) 12. | (a—i)2 + 18"
2+1 4 -2
-\ 2 . 6
13, | @€=20° 4 14, | M2 5o
3+1 1-1
- ] N (a
15 | P60 5.5 16, | 206G ;5 gy
—2+i 2—1
17. | 1 144 T e SR
-1+3i —3+1
@+51)-@Q-1) .. 2+4i .4 .
19. —3I 20. —1°(1+3i
—1+2i 1-3i ( )




3aganue 2.
Haiitu nericTBuTeNIbHBIE pEIICHUS YPABHEHUS

N 3angaHue

Lol - x+(3-2i)y=—2i

2. (5+2i))x+(@1-3)y=x+y+8-5i

3. A+4)x+B-20y=CB+i)x—(2+31)y+3+7i
41 (3+5i) x+(1—-2i) y = (3—4i)i

> | (B+i)2x—y=@+i)x+0i

6. | (@+i)ix+(4—i)y=y+5i

Tl B+i)Xx+(4-2i)y=ix—(2+i)y+4+i
8. | (2-i)x+(-5+2)y=1-i

¥l @3 x+(2-i)2y = (~1-4i)i

10. | @3-i)x+(2+2i)y = (1+2i)x—iy

11. 2+3i)x+@A-1)y=1+9i

12. 1 (3-2i)x+(1+4i) y =5+6i

131 (6-i)x+(3+2i)y=x—-13i +13

4.1 (5-2i)x+(@+4i)y=7+6i

15| (4+i)x+(B-2i)y=-7+3i

o 2T+ix—(4+2i)y:3+4i

.| B+i)x—QA+i)y=—7-3i

18. | @+i)x+B-2)y=@A—i)x+(@4+i)y
191 (7-i)x+(2+4i)y=11+x

20. | X+ (-1+3i)y=1-6i




3aganue 3.
JlaTb TE€OMETPHYECKOE OIMHCAaHUE MHOXKECTBA TOYEK KOMIUICKCHOM
MIJIOCKOCTH, YOBICTBOPSIONINX YKa3aHHOMY YCIIOBHIO

n 3aganue n 3aganue
1 |Im(z)>-1 2. | ~1<Re(z)<3
3, O<argz<% 4. |1<|z-3<3
5. ||z—i[<5 6. | |z2°=(Rezf’+9
7. | Im(z-4i)>0 8. ||z+4i<4
9. |Re(z-i)>3 10. | Im(z%)<2
11. %£%+argzg7z 12. | Re(z+2)>0
13. |Re(z-2)<1 14. | Im(z-i) <-1
15. | 2<Im(z)<4 16. | Re(z%)=0
17, z<argz<z 18. | Im(z+1)<3

4 2
19. |[z+1-2i[<2 20. | |7>(Rez)* -4




3aganue 4.
[IpencraBuTh KOMIUIEKCHBIC YWCTA Z1 U Z2 B TPUTOHOMETPUYECKON U
KCTIOHEHIIHAIBHON (popMax M M300pa3uTh TOYKAMH Ha KOMIUICKCHOU
TIJIOCKOCTH

n 3anganue n 3angaHue
1. |z =2+2J3i, 2. | z;=-4J3+4i,
Z, =3-3i z, =0,5+0,5i
3. |z,=-3+3i, 4. | 2y =-T+73i,
Z, =3 +i z, =3J3+3i
5 |z=—/3-i, z,=-5i 6. | z=4-4J3i, z,=0p5i
7. | u=-2-2I, 8. | z=6/3+6i,
Z, =1+i/3 z, =—J2—+/2i
9. |z =-3-3V3i,z,=-2i 10. | zy=—2+23i, 2, =—-05i
11 1=—%+?i, 12 2, =43 +4i |
Z, =2-/3+2i 2 =N2-2i
13. | z,=1-/3i, 14. 1 2 =5+543i,
2, =4+ 4i 22:—2\/§+2i
15. | zy =2-2/3i, 16. | z,=—2J3+2i,
Z, =2 ++/2i Z, = 4i
17. | zy =—2-2/3i, 18. | z, =/3-1i,
Z, = 6+/3+6i z, =4+ 4i
19. | z; =-3-3i, 20. | zy =-3+3V3i,
Z, =43 +4i z,=3/3-3i




3aganue 5.
JI1s KOMIUJIEKCHBIX YHCEN Z1 U Z2, 3alIUCAHHBIX B TPUTOHOMETPHUUECKOM

dhopme, u3 3a71aHud 4, BBINOJIHUTh YKa3aHHBIE JCUCTBHUSL.
n 3amanue n 3aganue
1. 5 Z]_ 2. 25
2> -2,, —, 3z 1 3[5
1 2 22 2 21'22, T 22
Z7
3 Z 4 Z
2735, =, Y2 Ly 23, _é’ Iz
Z, Z
2
5 7 Z1 6 24
2y - 1,, —, %1 1
"2, 2 21:2y, —, 74
2 Zy
8 8
7 Z ' 5 Z 5
2,-7,, =, 41, 2°-7,, —, Yz
Z Zy
9 z3 10. Z
1 4/53
2,-2,, —, Y7, 2,2y, —, 4
Z, 23
11 5 Z 12. Z4
: 13 . Y
Zl ° 22, y 22 Zl 22, 31 Zl
Z, Z
2
Z 14. Z
13. Zl'Zg, 1 4z, 21‘271 a 3/—22
Zy 2 Zy
5
15. Zl 4/55 16. 23 .7 i 4 23
Zy 2, N4 1 2o : 1
Z, .
17 5 4 18. Z
: g . Bt Y
Zl-ZZ, y Zl Zl 22, 7 Zl
Z; Zy
19. | _5 Z; 20.
. — 3 . 3
Z, "2y, 2, N2 2,-2,, 2,:25, 37




3aganue 6.

HailTu KopHM MHOroujeHa BTOpPOM CTeNeHU (C KOMIUICKCHBIMU
KO3 PuIIMEeHTaM1 ) Ha MHOKECTBE KOMIUJIEKCHBIX YHCEI U Pa3NIOKHUTh €T0
Ha MHOHUTEIIN.

n 3aganue
1 Q(X) = X% —2X —4ix + 6 + 4i
2. Q(X) = x* + X —6ix—11—3i
3. Q(x) = ix* +2x—5ix+5i -5
4.1 Q(X) =X —4x+2iX+7 - 4i
5. Q(X) = X? —2x + 2ix+9—2i
6. Q(x) = x* —6x —ix +15+3i
7. Q(X) = ix* —4ix +4x—i -8
8. Q(X) = x* —6Xx—ix+11+3i
9. Q(X) = x* —=7x+2ix+9—Ti
10. | Q(x)=x*—4x+4ix+9-8i
11 | Q(X)=x%+2x+2iXx—4+2i
12. | Q(x)=x*—4x—ix+10+2i
13. | Q(X)=ix® +2x+2ix+2—A4i
14. | Q(x) = x* —4x—4ix+1+8i
15. | Q(X) =ix® +4x+2ix+4—Ti
16. | Q(x)=x*-2x—2ix+4+2i
17. | Q(x) = x% —4x—2ix+ 7 +4i
18. | Q(x)=x%+x+4ix—10+2i
19. | Q(x) = x?—5x—4ix+2+10i
20. | Q(x)=x*—x+6ix—11-3i




3amanue 7.
CocTaBUTh MHOTOWIEH IO 3aJJaHHBIM YCIIOBHSIM.

n

3amanue

1.

MHorowieH ¢ JA€UCTBUTEIbHBIMU KOI(PUIIUEHTAMU TpEThei
CTETeHH, ecli X; =2,5 1 x, =—3+1 — JIBa U3 €r0 KOpHEeH

MHorousieH ¢ AeUCTBUTEIbLHBIMU KOA(DPUIIMEHTAMU YE€TBEPTOU
CTENEeHH, €Ccli X; =3 — KOpPEHb MHOTOWIEHa KpPaTHOCTH 2 U

Xy =2+ 1 — OJIUH U3 APYTUX KOPHEH MHOTOYJIEHA

MHOrousneH, €cim BCE €ro KOPHUM M COOTBETCTBYIOIIME HX
KPaTHOCTHU MIPUBEICHBI B TAOIUIIE:

KOpPEHb 1 -2 —1+i
KpaTHOCTb 2 1 1

MHorouieH ¢ AeMCTBUTEIbLHBIMU KO3 PUIIMEHTAMU YETBEPTOM
CTETIeHH, €CJIA X; = | — KOpEHb MHOTOWICHA KPATHOCTHU 2

MHorouneH ¢ JOeHCTBUTENBHBIMU KO3((ULIMEHTaMH TpETben
CTeNeHw, eciu x; =—4 u x, =1+ 2i — nBa U3 ero KopHen

MHOFO‘{HCH, CCJIM BCC C€ro KOpPHU H COOTBCTCTBYIOLIHC HX
KpaTHOCTH IIPUBCACHLI B Ta6J'II/II_[€I

KOPEHb 3 -1 i

KPaTHOCTb 2 2 1

MHorousieH ¢ A€MCTBUTEIBHBIMUA KO3 (PUIMEHTAMU YETBEPTOM
CTENeHH, ecu X; =1—21 u x, =2 —1 — 1Ba U3 ero KOpHEH

MHorousieH ¢ AeMCTBUTEIbHBIMU KOA(DPUIIMEHTAMU YE€TBEPTOU
CTeTeHH, ecii X; =1+ 2I — KOpeHb MHOTOWJIEHa KPaTHOCTH 2

MHorowieH ¢ JA€UCTBUTEIBHBIMU KO3()PUIHUEHTAMU TPEThei
crenenu, eciu x; =—0,5 n x, =6—1 — Ba U3 ero KopHeW

10.

MHorousieH, e€ciii BCE€ €ro KOPHM W COOTBETCTBYIOIIUE WX
KpPaTHOCTHU IIPUBEJICHBI B TAOIHIIE:

KOPCHb 1 1+i 1-i

KpaTHOCTb 3 1 1

3amanue

11.

MHorousieH ¢ A€MCTBUTEIBHBIMUA KO3 (PUIIMEHTAMU YETBEPTOM
CTENEeHH, €CIU X; =—2 — KOPEHb MHOTOWIEHAa KPAaTHOCTU 2 U

X, =4I — oJWH U3 APYTrUX KOPHEH MHOTOYJICHA




12. | MHorouneH, ecid BCE €ro KOPHU M COOTBETCTBYIOIIUE UX
KpPaTHOCTH IPUBEJICHBI B TAOIHIIE:
KOPEHb -1 3+1 3-1i
KpPaTHOCTb 2 1 1
13. | MHorowieH ¢ IelCTBUTEIbHBIMU KOA(DPUIIMEHTaMH YE€TBEPTOU
CTENEHH, €CIM X; =—1 — KOpEeHb MHOIOYJI€Ha KPaTHOCTH 2 U
Xy =1—2i — ouH U3 IPYTUX KOPHEH MHOTOUWIECHA
14. | MHorowieH C¢ IeUCTBUTEIbLHBIMU KOA(DPUIIMEHTaMH YE€TBEPTOU
CTETIeHH, eClIi X; = 2—1 — KOPEHb MHOTOWJICHA KPATHOCTH 2
15. | MHorouneH, ecid BCE €ro KOPHU M COOTBETCTBYIOIIUE HX
KpPaTHOCTH IIPUBEJICHBI B TAOIHIIE:
KOPCHB 5 -1 2i
KpPaTHOCTb 1 2 1
16. | MHorowieH ¢ ACHCTBUTEIbHBIMU KOA(DPUIIMEHTAMH YE€TBEPTOMH
CTENEHH, eCIM X; =1 U X, =2 +1 — J]Ba U3 ero KOpHeH
17. | MHorowieH ¢ ACHCTBUTEIbHBIMU KOA(DPUIIMEHTAMH YE€TBEPTOMH
CTEIICHU, eCJIA X; = —2 +1 — KOPEeHb MHOT'O4JICHA KPaTHOCTH 2
18. | MHorowieH ¢ JeWCTBUTEIBHBIMU KOX(D(PHUIIMEHTAMU TpeThen
crenenu, ecnu x; =—0,5 u x, =—-3+ 21 — aBa U3 ero KopHei
19. | MHorowieH ¢ JACHCTBUTEIBLHBIMH KO3(DPUIIMEHTAMH TpeThen
CTerneHu, ecnu x; =—15 u x, =4 +1 — 1Ba u3 ero KopHei
20. | MHorouneH, ecim BCE €ro KOPHHM M COOTBETCTBYIOIIME WX

KPaTHOCTHU MIPUBEICHBI B TAOIUIIE:

KOPEHb -4 [

KPaTHOCTh 1 3




KonTpoJsbHbIe 3a1aHUA

-10. Haiiti monubiit nuddepenman GyHKIUN ABYX MEPEMEHHBIX.
f( 'y) xy® —2x3y +2y*.
=3x+2y® —5x%y?.
=x"—6xy* —7y°.
2x2y —8xy” + x> +y°.
x® +5xy —-3x%y.
3x%y? +4xy® —7x%y.
4x° —3x’y® —6y°.
2xy° —4x’y —y*.
x3y —3xy® + y°.
7x—3y +5x%y?.

©CoOoNoOkR LN REE
< < < << < <<

\<\./\_/\_/\./V\_/vv
Il

[HEN
o
—
x
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11-20. Haitnute auddepennnansl IEpBOro U BTOPOTo MOpsika PyHKINU:

In(y2 + x 2+x
11_ Z:L, 16. Z:tg y y
Vx?-1 \/y
2 3 3
12. z =arctg y +X , 17. Z=X2 arccosy—,
X+Y X
In(y? y°
13 7 :M, 18. 7 = y2arctg 2,
x4 —1 X
2 X
. y + X 19. z = xarccos | —,
14. z =arcsin : y+1
X+Y , 5
(y3+x) 20. z:(1+x )tg X+Yy°.
15. z =cos

N

21-30. UccnenoBarh Ha SKCTPEMYM CleAyromue GyHKIMUA JBYX MTEPEMEHHBIX:
2l.z=x*4+xy+y*—13x— 11y + 7
22.z = x3+y3 — 6xy

23.z = (x —1)? + 2y?
24.z=x3y*(6—-x—y), (x>0, y>0)
25.z = e*7V(x? — 2y?%)

26.z = eg(x + y?)
27.z=yx—y?>—x+ 6y
28.z=x3+8y*—6xy+1
29.z=3x*—-2x[y+y—8x+8

30.z=3x + 6y —x% —xy — y*?



31-40. Haitmure B Touke M YacTHBIE IPOM3BOIHBIE IIEPBOTO U BTOPOTO
nopsjika HesiBHOM GyHKUuUU Z = f (x, y),

31.
32.
33.
34,
35.
36.
37.
38.
39.

—4x%722 +y22 +2y* =0,
xy* +x'y-z-z*=0, M(111),
> —3x%y—4zy* =0, M (L,-11),
x?y? +3yz2°x+5y°~3=0, M (2,1,-1),
23 +x2y—y*z+6x+46=0, M (0,3,2),
x3—62°x2 +y?z° +y> =0, M (0,-1-1),
x2® —6x%y +4y?z =1, M (2,0,1),
2%+ x2y? —yz? —6x°2-1=0, M (11 2),
x\/y+2x223—yz—16\/§(:osy:0, M(10,2),

M (L11),

40. sinxcosy —2z° +5xz+xy*+2=0, M (0,1,1).

41-50. MiccnenoBath psabl HA CXOIUMOCTb.

41.

42.

43.

44,

45.

46.

47.

3 3" i 1
a) n=14\n/ n +1; 6) n=1vn +3 ;
0 2n e} 1
z n-5" ;13 2
a) n=1 : 6) n= n
0 4n 0 l
> — 2
a) nzln! ’ 6) n:13n +1
0 2n 0 2
> >
)n=1J§n(n+1) 6) n=1n" +3
00 7n 0 1
2 2
2) n=12n\/ﬁ; 6)n:13 n?+2
00 3n o0 2
2o a5
a) n=17 N ; 6) n=1N+
o 3” 0)
) ® 1
a) n=12n\/ﬁ; Z

n=1Vn? + n+1

n+3
4n-1

2n+1

3n

© 3n+1

2
r) n=1yn? +1 _

® n+l
r) n:12n +1.

®© 3n-1
r) n:15n—2.

X n

1) n:12n +1.



3
2) n:1\/§n(n+l); 6) n=1N +1; B) n=1 5n-1
49, oo & 6) o (a3 2
15 \/n+1 OZO: ! = 2n-1
n= n=1 o
Y nﬂVn2+2n+3B)
0. g2 5 _1 i(sn—lj”
a) N= 17 vn+1. 6) n=15n+2; p) -1 3n+1

51-60. BoisicHuTh aOCOIOTHO WIIA YCIIOBHO CXOIUTCS PSi.

51.

a) n=1 2n
53. ( 1)n+1
a) n= 1\/2[’1 +1 :
54 n+1
(-1
5 ( )3
2) n=1 \/n_
55 n+1
® (-1
Z ( 3 )2
2) n=1 n :
56. 0 (_1)n+1
a) n=1 2nn|
57. 0 (_1)n+l
a) n—ln(n+1) :
58. n+1
® (-1
Z ( 2) n
a) n=1 N4
dn+1
60.
Z( 1y"ig
o Z £

2 e 1
Y ()™=

a) n=1 n +
52. %O: (_1)n+ln2

© (-1)"Inn
6) Elf.
§: (_1)n+1
6)n:l(n+3)ln(n+3)_
0 (_1)n+13n
5 n=14"(n+1)
z( 1)n+1
g1 4
0 (_1)n+1
5) n:13n(n+1)
oo( 1)n+1
6) N 1 \/m- .
5 D
5 n-13"mn |

r)
< 1

2

w1 (n+1)In(n+1)
X n

2
r) n:13n —1.

S tg——
r) n=1 n\/_.

61—70. OnpenenuTh UHTEPBAT CXOAUMOCTH Psiia U UCCIEA0BATh CXOANUMOCTh Ha

KOHIIaX UHTEpBaa.



i(x 1)’

61. n=l1 2 (271 1)
© (x+2)”+1
64. N=1 3n(n+1) ;
Z(X 2)"

g7.n=1 3t .

& (x=5)"
70.n-1 2"n!

(x+1)"Jr1
4"n
(x=3)"

2%

65. N=1
© (x+1)"

D

62.n=1

68. n=13n\/n +1.

71-80. Beruncnuth onpeneneHHbIi nHTerpall ¢ TouHoCcThio 110 0,001, paznoxun
MOJIBIHTErPATEHYIO (DYHKIIMIO B PSijl, @ 3aT€M MPOUHTETPUPOBAB €TI0 MOUJICHHO.

71. %2
jle édx _
2. O o xarctgxdx
73. 05
o XIn(1- X?
a0 o arctgx®dx
. Io cos~/xdx

)dx _

76.

77.

78.

79.

80.

1
03 X cos Xdx

05
o~ In(1+ &)dx;

0,253
Jo

fg’zsx/;sinz xdx

05 dx
0

1+ x2dx_

1+x3.

81-90. HaiiTu Tpu mepBhIX OTIMYHBIX OT HYJIsS Y4ieHa Pa3I0KEHUS B CTETICHHOM
psia pemenus AuQhepeHInaIbHOro YpaBHEHUS, YIOBIETBOPSIIONIETO HAYAIbHOMY

YCIIOBHIO.

8Ly —cosx+y?
: 7

82. y:X+y1
;2

g3. Y =X 7N,

84. ' 2
y=Xy+y

85.

yl:eX+y2’

y(0) =1;
y(0)=0;

y(0)=0,1

y(0)=0.1;

y(0)=0;

86.
87.

88.

89.
90.

y' =y% —x? y(0) =2,
y’:2x—y2: y(0) =1;
y'=2¢"+xy y(0)=0;
y'=sinx+0,5y>  ¥(0)=1;
y=eX+y -4



11 cemecTp

1. Haiitu obiiee penienune audPepeHnanbHbIX ypaBHCHU.

Ne Ypasuenue

1 a) 2xyy' — (x> +y?) =0, 6) y' + ycosx = sinx cos x;
2 a)y—xy’=yln§, 6) xy'+y=e*

3 a) xy +y? = (2x*+xy)y', 6)xy — 2y = x?cosx;

4 a) (2\/xy—x)y'+y=0, 6)x*+1)y +4xy=1;
5 a)(x+y)+xy =0, 6) y' — ytgx = ctgx;

6 a)xy’—y=\/m, 6) y'+y = cosx;

7 a) (4x —3y) = (3x — 2y)y’ 6)y'cosx — ysinx = sin 2x;
8 a)(1—x2)y' +xy=1, 6) x%y' + xy = —1;

9 a)xy + (x +2y) =0, 6) xy' + 2y = x?;

10 a) x%y' = y? + xy, 6) y' — yctgx = sinx.

2. Haiitu penienre ypaBHEHHS, YIOBIETBOPSIONICE HAYATLHOMY YCIOBHIO.

Ne Ypasuenue Hauanvuvie ycnosus
1 y' =%/(y+1)? y(2) =0

2 y'ctgx+y =2 y(0)=-1

3 (x+2)y'=1 y(0) = -1

4 (1+ y?)dx + xydy =0 y@) =0

5 xy'+y =y y®) =05

6 y'=(2+y)x? y(0)=-1

! y'=(4-3y)"x y(0)=1

8 y'y=2x-3 y®)=0




9 xydx + (x +1)dy =0 y(0) =10

10 w' =ax+1 y(0) =1
3. Haiitu yactHoe penienne nudGepeHnnanbHOr0 ypaBHEHHUS
Ne
1 y" -6y’ +13y =e* y(0)=1y'(0)=2
2 y" =2y +5y=3x?+2 y(0)=2;y'(7) =1
3 y'+y' -2y =2e" y@) =0;y'@) =1
4 y"—8y'+16y = cos2x y(0)=1Ly'(0)=2
5 y"—4y'+5y =sin( x+1) y[%}=e;y'(%)=0
6 Sy'-5y 12y = e y(©) =Ly -1
7 y' =4y +5y =—x*+1 y(0)=0;y'(0) =2
8 y"+4y’'+4y =sin 3x y(0) =2;y'(0) =1
9 y"+9y =2x* +1 y(%) =1 y’(%) =2
10 %y"—By'+5y =sin(2x +1) y(%) =e, y'(%):o
PABOTA Nel
TEMA I[MEPBUYHASA OBPABOTKA CTATUCTUYECKUX JAHHBIX (4 1)

Llenv pabomwvl — OCBOUTH METOJBI cOOpa CTAaTUCTUYECKHX JAHHBIX M (DOPMHpPOBAHUS
BbIOOpOK. Ha mpumepe KOHKpeTHOH 3amaun pa3o0paTh METOAMKY MEPBUYHON 0OpabOTKH U
aHaJIn3a CTATUCTUYECKUX TaHHBIX.

B pCSYJ'IBTaTe BBIITOJIHCHU A pa6OTBI CTy,}IeHT JTOJIDKCH Hay‘lI/ITBCSI CTpOI/ITB CTAaTUCTHUYCCKUC
Ta6J'II/II_[BI, l"pa(i)I/I'-IeCKI/I Hpe}lCTaBHﬂTB BI)I60pO‘-IHI)Ie JaHHBIC, paCC‘—II/ITBIBaTB TOYCYHBIC OLICHKHU
YHCIOBBIX XapaKTEPUCTHK HCCIEAyeMON ciay4daiiHOW Benu4uHbl. (OCBOWTH MpPUMEHEHUE
AIIEKTPOHHBIX Tabuil EXCel 1715t mpoBeieHNsT CTATUCTHYECKUX PACUCTOB.

Bormpocs muist o6¢cyxenus:

1.  T'enepanbHast COBOKYITHOCTh U BBIOOPKA.



2.  T'eHepanbHas cpenHsis, reHepajbHas AUCIEPCHUs, BHIOOpOUHAs CpEAHsIsl, HCIpaBICHHAs
JUCIIepCHsl, CTAaHAAPTHOE OTKJIOHEHHE, MOJa, MEITHAHA.

3. CnocoOsl hopMupoBaHHst BEIOOPOK.

4.  BapuanuoHHbI psn.

5. IloctpoeHue CTaTUCTHUYECKHX TaOJHUIl MO HE CIPYNIHPOBAHHBIM M CTPYIITHPOBAHHBIM
JTAHHBIM.

6. DOwmmnupuueckas GyHKIUS pacHpeaeIeHUs.

7. Tlomuron yacToT, ruCTOTpamMMa.

[Ipumep MHAMBUIYATBHOTO 3a/1aHHUSL.

Bpewmsi, kortopoe 3arpaunBaeTrcs paOOTHHKaMH CIpaBOYHO-HH(pOpManroHHOTO (oHAA
YUpeKIACHUS I 00CITyKUBAHUSI 3aIIPOCOB, SIBISICTCS CIIy4yalHON BEIMUYUHOW. MOXXHO CUMTATh,
yTO B TeueHue AHs nocrynaer 500 3anpocoB. [ 1aBHbIN MEHEKEP KOMITAHUN PEILINI IPEITPUHATD
BBIOOPOUHYIO MPOBEpKYy U BeIOpan 50 3ampocoB u3 500, MOCTYNUBIINX 32 JAE€Hb, YTOOBI UMEThH
npenactaBieHue o0 oOIIeM BpeMEHH, HEOOXOTUMOM i OOCITYKHBaHHUS BCEX MOCTYMHMBIIMX
3ampocoB. Bpems (B MUHyTax), HCTpadeHHOC Ha OOCTY)XKMBAaHUE BBIOPAHHBIX 3aIPOCOB,
cienymrlee:

10; 20; 30; 18; 20; 10; 20; 20; 40; 38; 27; 24; 20; 18; 24, 30; 15; 15; 35; 45; 35; 18; 15; 24; 18; 15;
38; 30; 24; 20; 20; 18; 10; 15; 18; 10; 20; 24, 27; 15; 20; 18; 27; 35; 20; 15; 18; 20; 27; 20;
Ucnonw3yst GyHKIMH, BEIYUCTUTE:

MHUHHMAaJIbHOE 3HaYeHHe JaHHBIX HAOIIOICHUN;

*

MaKCUMAJIBbHOC 3HAUYCHUC JaHHBIX Ha@]’[fo,[[eHHfI;
BBEIOOPOYHYIO CPEIHIONO;

Mozy;

MeHaHy;

WCIIPABIICHHYIO TUCIIEPCHIO;

* % % %

*

CTaHJApTHOE OTKJIOHEHHUE.
[ToctpoiiTe nquarpamMmmy, Ha KOTOPOM MOKa3aHbl 3HAYEHUS CIyYalHOW BEJIIMYMHBI M HUX

OTHOCHUTCIIBHBIC YaCTOTHI.
Ha ocHoBe BBI60pKI/I HaliiuTe OLICHKY 061]_[61"0 BpPEMCHU, HCO6XOILI/IMOFO JJIsA
06CJ'IY)KI/IB8.HI/I$I BCCX 3aIIpOCOB.

CKOJIBKO COTPYTHUKOB JIOJDKHO paboTaTh B CIIPAaBOYHO-UH(POPMAITMOHHOM cITyx0e?

PABOTA Ne2
TEMA MHTEPBAJIBHBIE OLIEHKHU (6 u)

L]env pabomsl — OCBOUTH METO/IbI TOCTPOCHMSI IOBEPUTEIBHBIX MHTEPBAJIOB JUI YUCIOBBIX
XapaKTEPUCTHK CIyYaiHOM BETMYUHBI M BEPOSTHOCTEH CIIydaifHBIX COOBITHI.



B pesynbrare BBITOMHEHUS pPAOOTHI CTYACHT [OJDKEH HAyYHTHCS PACCUMTHIBATH
JIOBEpUTEIIbHbBIE HHTEPBAJIBI I MAaTEMaTHYECKOTO OXKHJIaHHS, UCIIEPCHH U BEPOSTHOCTH; YMETh
OIpeIeTsATh HEeoOXOAUMBI 00beM BBIOOPKH, OOecHeyMBaloUIel 3aJaHHYI0 HaJeKHOCTh |
TOYHOCTDb OLCHKH,; IIPOBCCTH aHAJIN3 IMOJTYYCHHBIX PC3YJIbTATOB U CACIIATH H€O6XOI[I/IMBIG BBIBOJbI.

Bomnpocs! s 00cykaeHus.

1.  JloBepuTenbHbI HHTEPBAI, JOBEPUTEIIbHAS BEPOSITHOCTb.

JloBepUTENbHBINM HHTEPBAJ JI1 MATEMATHYECKOT0 OXKUAAHUSA IIPU U3BECTHOM JUCIIEPCHUM.

3. Pacnpenenenue CrerofeHra. JloBepuUTEIbHBIA HHTEPBAN A5 MaTEMAaTHUYECKOT0 OXKUIaHUS
IIPY HEU3BECTHOU TUCIIEPCUHU.

N

4.  Pacnipenenenne y°. JloBepHUTEIbHBINA HHTEPBAN IS UCTIEPCHH.

5. JloBepuUTEeNbHBII UHTEPBAI IS BEPOSITHOCTH.
[Ipumep MHAMBUAYAIBHOTO 3aJaHUSI.

1. Ilepen mocrom I'AU BUCHT 3HAK, OTPaHUYMBAIOLINI CKOPOCTH MBMKEHHUs 50 KM/gac.

Bbia 3aperucTprpoBana CKOPOCTh CITy4aitHO BEIOpaHHBIX 40 MaIlIvH, TPOEe3KaAIOMIIX MUMO ITOCTa
'AU:
49 83 58 65 68 60 76 86 74 53

71 74 65 72 64 42 62 62 58 82
78 64 55 87 56 50 71 58 57 75
58 86 64 56 45 73 54 86 70 73

[TocTporite 90%, 95% u 97% noBepuTeabHBIE UHTEPBAJIBI ISl CPEIHENH CKOPOCTH MAIIHH.
Kaxoii BbIBOI MOXKHO cJi€JaTh, OCHOBBIBAACHh HA ATUX JAHHBIX?

2. CHOpTUBHBIN KJIy0 MPOBOIUT KYpPC 03/10POBUTEIBHBIX MEPOIIPUATHH AJ1s1 CBOUX UJICHOB.
YroOsl onpeaenuTs 3(p(HEeKTUBHOCTh BBIOPAHHBIX MPOLEAYP 03/10pOBIIEHUS, ObLI H3MepeH Bec 10
CllydyaifHO BBIOpAaHHBIX WIEHOB KJiy0a O MPOBEAEHUS MEPONpPUATHH MO 03710poBieHHI0, U 10
JIpYTHX - 1ociyie. Pe3ynbTaTel IpUBEACHBI B TA0IHIIE:

Ho 68|65 |66 |66 |67 |66 |66 |64 |69 |63

ITocne | 65|62 |64 |65 |65 |64 |59 |63 |65 |68

IToctpoiite 90%, 95% n 97% noBepuTeNbHBIE HHTEPBAJIBI JIJIS:
CpeIHEero Beca WICHOB Kiry0a rmepe; KypcoMm;

CpeIHEero Beca WIEHOB Kity0a rocie Kypca;

Kaxoit Be1Bo1 MOXHO crienaTh 00 3¢ pexTuBHOCTH Kypca?

3. Cnyyaiinas Beroopka 800 1oM0X0351€K B IIEHTPE ropo/ia, IPOBEJCHHAs yTPOM, [TOKa3aa,
yTo 480 W3 HUX XOTenu Obl, 9YTOOBI TOPTOBBIN IIEHTP Tropoja OBLT CBOOOJEH OT TPaHCIIOPTA.
Omnpenenure 10BEpUTEIbHBIE PEAEIBI C BEPOATHOCTBIO 90% OT 10IM BCEX TOMOX035€K B TOPOJIE,
KTO XOTeJl Obl, 4TOOBI TOPTOBBIN LIEHTP ObLIT CBOOOIEH OT TPAaHCIOPTA.

4. Mucc Connu bpurrc pabotaer MEHEKEPOM IO MPO1aKe KOHIUTEPCKUX U3 IEITHI.

[Tpu uzyyenuu ciayqaitHot BbiOopku 200 BbITYCKOB B Y3sbce OHa 0OHapy»uia, 4to s 50 u3
HUX JKeJaTeIbHO U3MEHEHNE aCCOPTUMEHTA MPOAYKIIUH.

Tpebyercs:
1. Haiitu 95%-HbIif OBEpUTENbHBIN HHTEPBAI AJIs I0JIM OTPEOUTENeH B Ya3JbCe, A KOTOPBIX
JKeJIaTeIbHO U3MEHEHUE aCCOPTUMEHTA.
2. Mucc bpurrc cobupaetcs mpoBectu Takoe ke obcienoBanue B [llotnanauu u permia



JIOCTHYb OIIEHKH JIOJIHM MOTPEOUTENIe HOBOM POAYKITMHU B nipezenax +4%. Hackompko 6obioi
noJpkHa ObITh BeIOOpKA B [loTmanauu!”? [Ipeanonaraercs, 4To OHa Onpenesnser

JIOBEPUTENIbHBIA NHTEPBAJ C BEPOATHOCTHIO 95%.

PABOTA Ne3

TEMA CTATUCTUYECKAS I'MIIOTE3A (2 u)

lleflb pa60mbz — OCBOUTBH TCXHUKY IIPOBCPKU I'MIIOTE3bI O BUJAC 3aKOHA pacCIpCACICHUA

TreHepaIbHON COBOKYITHOCTH, UCIIOJB3Ys Kpurepui [lupcona.

B pesynbpTaTe BBINOIHEHUS pabOThl CTYAEHT AODKEH HAYYUTHCSI IPUMEHSTh KpUTEpU

HI/IpCOHa g MOPOBEPKH THIIOTE3 O HOPMAJIBHOM 3aKOHE PaCHpCACICHUA reHepanLHoﬁ

COBOKYITHOCTH M 3aKOHC PACIIpCACICHUA HyaCCOHa. VYmern CTPOUTH CTATUCTUYCCKHUE Ta6J'II/ILIBI B

HpOFpaMMHOﬁ cpeac Excel IJI1 IIPOBECACHU A H606X0)II/IMBIX pacueToB U JO€JIaThb BBIBOJLI IIO

IMNOJIYYCHHBIM pE3YyJIbTaTaM.

I

Bomnpocs! 1ist 00cyxaeHus:
CratucTuyeckue runoTe3bl U UX MPUKIAJHOE Ha3HAUYEHHUE.
Kputnueckast 06;1acTh ¥ 00J1aCTh MPUHATHS PEIICHUS.
OmmOKH MepBOro U BTOPOTO POJIaA.

Pacnpenenenue y° . Kpurepuii ITnpcona.

OMIUPUYECKHE U TEOPETUUECKHUE YaCTOTHI.
[TocTtpoerne TaOMUIBI AT MPOBEPKH THUIOTE3bI O HOPMAIBHOM 3aKOHE DPaCHpeeTCHHS
TreHePAIIbHONW COBOKYITHOCTH.
[Toctpoernne TaOaMubl [ TNPOBEPKM THUIIOTE3Bl O pPACHpPEeNIeHUH TIeHepalbHON
COBOKYITHOCTH 110 3aKoHY Ilyaccona.
[Toctpoenune TabmuIbl JUIsl TPOBEPKHM THUIOTE3bl O PABHOMEPHOM pacHpeeseHHH
TreHEePaIbHON COBOKYITHOCTH.

[IpuMep MHAMBUYAIBHOIO 3a1aHHUS.

Ucnions3ys kputepuit [lupcona, npu ypoBue 3Haunmoctu 0,05 nmpoBepuTh, coriacyercs Iu
TUTIOT€3a O HOPMAJIBLHOM paCIpE/ICNIEHUH TEeHEePaJbHONW COBOKYIMHOCTH X C 3aJaHHBIM
AMIIUPUYECKUM PACTIPEACIICHUEM.

Howmep I'panuna uHTEpBaIa Yacrorta
MHTEpBAIIA e X m,
I 1 -20 -10 20
2 -10 0 47
3 0 10 80
4 10 20 89
5 20 30 30
6 30 40 40
7 40 50 50

2. B Tteuenune 10 yacoB peructpupoBaiy NpUOBITHE aBTOMAIIMH K OCH30KOJIOHKE W MOTYIHITN

SMITUPUYECKOE pacipeiesieHre, MpUBeIeHHOE B Ta0uIIe (B IIEPBOM CTOJIOIE yKa3aH HHTEPBAJ
BPEMEHHU B 4acax, BO BTOPOM CTOJIOIE — YaCTOTa, T.€. KOJIMYECTBO MAITUH, PUOBIBIINX B ’TOM



uHTepBaie). Beero 6n110 3apeructpupoBano 200 mammH. TpeOGyercs mpu ypoBHE 3HAUUMOCTH
0,01 mpoBepUTh TUTIOTE3Y O TOM, YTO BpEeMs IPUOBITHS MAITUH PACTIPEICTICHO PABHOMEPHO.

Xiq =X m;
8-9 12
9-10 40
10-11 22
11-12 16
12-13 28
13-14 6
14-15 11
15-16 33
16-17 18
17-18 14

3. B wurore mpoBepku Ha HecTaHAAPTHOCTH 200 SIIMKOB KOHCEPBOB IOJYYEHO CIEAYIOIIee
SMIIMPUYECKOE paclpeneicHue (B MepBOi CTPOKE YKa3aHO KOJMYECTBO X; HECTaHIApPTHBIX

KOpOOOK KOHCEPBOB B OJTHOM SIIHMKE; BO BTOPOI CTPOKE — yacToTa M, T.€. YUCIO SIIUKOB
coJepxkalmx X; KOpoOOK HECTaHIAPTHBIX KOHCEpBOB). TpeOyercs npu ypoBHE 3HAUUMOCTH

0,05 mpoBepuTh TUIOTE3Y O TOM, YTO CiydaiHas BeluunHa X — YHUCJIO HECTaHAAPTHBIX
KOpOoOOK — pacrpenesnena o 3akony Ilyaccona.
X 0 1 2 3 4

m, 132 | 43 20 3 2




KonTpoabnas padora

1 BapuanT

1. TIaTe aBTOPOB IOJDKHBI HATKCATh 33JIAYHUK 110 MaTeMaTUKe, cocTosimuii u3 14 rinas. [[Ba
aBTOpA HAMUIIYT MO 2 TJIaBbl, B APYTUX - IO TPHU U €II€ OAUH — 4 TJIaBbl KHUTH.
CKOJIBKUMH CITOCOOaMH MOXET OBITh pacipeiesieH MaTeprall MeXKy aBTopaMu?

(25 225 200)

2. W3 1000 namn 100 npunaanexut 1-it maptum, 250 — 2-if u ocranbueie — 3-i naptun. B
1-it maptum 6%, Bo 2-it — 5%, B 3-ii — 4% OpakoBaHHbIX Jami. Haynauy BeiOupaercs
onHa jamma. KakoBa BeposSTHOCTh TOT0, YTO BhIOpaHHast Jamiia — OpakoBannas? (0,0445)

3. JIBymepHas ciyvaifHas BETUYHHA 3aJlaHa TAaOIUIeH pacpeiesieHus

X\Y 4 5 6 7
1 0,08 0,10 0,10 0,03
2 0,08 0,14 0,16 0,05
3 0,04 0,06 0,14 D

Haiitu Benmuuny D , ofHOMEpHBIE pacipeieeHus] COCTABISIOIINX; IPOBEPHUTH
HE3aBUCUMOCTD clydaiiHbiX Bennuud X u Y Berauciuth M(X), M(Y), D(X), D(Y), o(X),

5(Y), Ky , Txy - (0,02, 3aBrcuMEL, 1,95, 5,4, 0,5675 , 0,84 , 0,75, 0,92, 0,08 , 0,12)

4. JlaHa IUIOTHOCTh pacrpeeSICHUsI BEPOATHOCTEH 1ByMepHO# C.B. (X,Y)

fx.y)= ce ™, x>20,y>0
Y= 0, X<0,y<0

Haiiru:

a) mapamertp c;

0) ¢dyskuuio pacnpenenenus BepostHocTer F(X,Y)

B) BeposTHOCTH coObIThii: A={X<0, Y<2}, B={0< X< 1, -X<Y<X}.

5. Hmxe mpeacraBieHo BpeMsi XUMUYECKOH peakIiy (B CEKYH/Iax):

8,5 7,1 6,7 6,2 2,9 4,4 6,0 5,8 5,4
6,5 6,1 3,8 6,0 6,0 5,6 53 7,7 6,8
4,2 4,7 5,6 5,4 5,3 7,4 6,7 6,4 6,1
5,8 5,6 51

a) [locTpoiiTe nuCKpeTHBIN BapHALlMOHHBIN Psijl

8,2
6,5
4,5

6,9
6,1
6,0

6) HOCTpOﬁTC I/IHTCpBaJ'H:HHﬁ BapHaHHOHHLIf/'I pAn, AJid HEro BBIYUCTUTD a0COJIFOTHEIC U

OTHOCHUTECIIBHBIC INIOTHOCTH PaCIPCaACIICHHA.




2 BapuaHT

1. B smuke 15 geraneii, cpenu KOTOphIX 6 OpakoBaHHBIX. Haynauy BEIOMpAETCs] KOMIUIEKT U3 5
netaneil. CKOIbKO BCEr0 KOMITJIEKTOB, B KQXKJIOM M3 KOTOPBIX 2 IeTanu OpakOBaHHEIE?

(1260)

2. B ToproByto ¢pupMy MOCTaBISIOTCS TEIEBU30PHI TpeMs (UpMaMu B COOTHOLIEHHH 5 : 2 : 3.
TeneBuzopsl, mocTymnaromue ot 3TUX GUpPM, He TPeOYIOT PEMOHTA B TEUCHHE TapaHTUIHHOTO
CPOKa COOTBETCTBEHHO B 96%, 92% u 94% cnyyaes. HaiiTu BeposATHOCTb TOrO, 4TO
KYIUIEHHBIN HayJady TeJIeBU30p HE MOTPEOyeT peMOHTA B T€UEHUE FAPAHTHIHOTO CPOKa.

(0,946)
3. JIBymepHas ciiydaiiHas BeJTU4YMHA 3a]jaHa TaOJIUIIe pactpeneeHus
X\Y 4 5 6 7
1 0,08 0,10 0,10 0,03
2 0,08 0,14 0,16 0,05
3 0,04 0,06 0,14 D

Haiitu Benuuuny D , oqHOMEpHBIE pacipeeneHus COCTABISIOIINX; IPOBEPHUTh
HE3aBUCUMOCTD ciiydaiiHbIX BennunH X u Y Berauciutb M(X), M(Y), D(X), D(Y), o(X),

o(Y), Ky, xy - (0,02, 3aBucumsI, 1,95, 54 , 0,5675, 0,84 , 0,75, 0,92, 0,08 , 0,12)
4. JlaHa TUIOTHOCTh pacipeIeeHus BEpOsTHOCTEH AByMepHOii ¢.B. (X,Y)

ce 7 ,x>0,y>0

f(x,y)=
bey) {O, x<0,y<0

Haiitu:

a) mapamerp c;

0) dyskuuio pacnpenenenus BepostHocTel F(X,Y)

B) BeposTHocTH coObiThii: A={X<0, Y<2}, B={0< X< 1, -X<Y<X}.

1. NmeroTcst pe3ynbTaThl H3MEpPEHUs coAepKaHus KpeMHUs (B %) B UyTyHe:

02r 042 028 037 032 038 040 052 040 051 0,33
054 047 053 052 043 055 048 049 045 098 0,35
0,27 043 0,32

a) [locTpoiiTe TUCKpETHBIN BapHaLlMOHHBIN Psijl
6) IlocTpoiiTe MHTEPBAJILHBINA BapUALIMOHHBIN P, AJI1 HETO BEIUUCTUTH aOCOIIOTHBIE U
OTHOCHUTEJIBHBIE TUIOTHOCTH PACIIPECIICHHUS.



Boo~Noor~WNE

12.
13.

14.
15.
16.
17.
18.

19.
20.

21.

0.
. HacTHbIe TPOM3BOIHBIC U MOJIHBIE AU (epeHIInabl BRICIIUX MOPSAKOB OT CIIOKHBIX

IlepeyeHb BONPOCOB K 3K3aMeHY MO INCHUILIHHE
«MareMaTHKa»

II cemecTp
QOyHKIUH IBYX, TPEX MEPEMEHHBIX, 00JIacTh onpeeseHus, rpaduk GyHKIHH.
JBoiiHoit mpeaein. TeopeMa eTMHCTBEHHOCTH JABOMHOTIO Mpeiena.
Teopemsl 0 ipenenax GyHKIUU ABYX MEPEMEHHBIX.
[ToBTOpHBIE IPEEINBI U CBSI3b UX C ABOWHBIMH.
HenpepbiBHOCTH (DYHKITUU IBYX 10 OTACIBEHBIM apTyMEHTaM.
HenpepriBHOCTH (DYHKITMH 110 OTJEIBHBIM apryMEHTaM.
CaolicTBa HEMPEPHIBHBIX (DYHKINH, 33 JaHHBIX HA 3aMKHYTOM MHO>KECTBE.
Huddepenunpyembie QyHKIUH IBYX EPEMEHHBIX. YacTHbIE TPOU3BOIHbIC.
[Monusrit uddepenman.
YacTHble MPOU3BOIHBIE U NOJHBIE AU(dEepeHIInabl OT CIOKHBIX (QYHKIUI.

byHKIHIA.

[Tpumenenne noaHBIX AU (HEepeHINANIOB K TPUOIMKEHHBIM BBIYUCICHUSM.
HccnenoBanue GyHKIMU ABYX EpEMEHHbIX Ha 3kcTpeMyM. Heo6xoanmoe u nocratouHoe
YCIIOBHE CYHIECTBOBAHUSA DKCTPEMYMA.

Haxosxnenrne HauOobIINX U HAMMEHBIINX 3HAYEHUH (QYHKIIUH JIBYX IEPEMEHHBIX.
®opmyna Teitopa.

[TonsiTue nBoOMHOTO MHTErpana. Ero Beruncienue no Jiro0oi mIoCKOCTH Ha MIIOCKOCTH.
[TonsiTue TpoitHOTO MHTErpana. Ero Berurcinenne no ro00if 001acTH B MPOCTPAHCTBE.
[ToHsATHE KOMIUIEKCHOTO yKcia. Anrebpanyeckas U reomerpuueckas Gopmsl. Onepanuu
HaJl KOMIUIEKCHBIMU YMCIIAMH.

OcHOBHBIE IOHATHS TEOPUU YUCIIOBBIX PAIOB.

JloctaTouHble PU3HAKK CXOAMMOCTH YHUCIOBBIX psioB (Teopemsl Jlanambepa, Koy,
CPaBHEHMUSI PAIOB).

WHTerpanbHbIil IPU3HAK CXOAUMOCTH PSAJIOB.

III cemectp
Juddepenunansubie ypaBHeHHs. OCHOBHBIE OHATHA. nddepeHnnanbaple ypaBHEHUs
MIEPBOIO MOPAJKA. YPaBHEHHUS C pa3IesSIOUIMMUCS TepEMEHHBIMU. MeTo/1 pelieHus.
OpnHoponuble AU depeHLnanbHble ypaBHEHHUS.
JInHeliHbIe ypaBHEHUS.
YpasHenue bepryim.
VYpaBHenus B noiHbIX Juddepernmanax. UHTerpupyronmii MHOXKHUTEb.
Juddepennunanbable ypaBHEHHs! BHICIIUX NOPSAKOB. OCHOBHBIE MOHATHS. Y paBHEHHUS,
JIOTTYCKaIOIUe TOHWKEHHUE MOPSJIKA.
Jlunelinble OJJHOPOAHBIE TU(PepeHIMaTbHbIE YPaBHEHHS BTOPOTO MOPSIKA.
Jluneitnbie ogqHOpOIHBIE TUbdepeHIIMaTbHBIE YPABHEHUS N-TO MOPSIIKA.
Jlunelinble HeoAHOPOIHBIE MU epeHIInanbHble ypaBHEHUS BBICIIMX MTOPSIKOB.
Cuctemsbl nudepeHnnanbHbIX ypaBHeHU. OCHOBHBIE TTOHSITHSI.
HHTerpupoBaHne HOpMaJIbHBIX CUCTEM.
CucremMsbl TUHEHHBIX U depeHINaTbHBIX YPaBHEHUH C MOCTOSHHBIMH KO3 pUlleHTaMu.

. YpaBHEeHHE KOoJeOaHUs CTPYHBI.

Merton perieHust ypaBHEHHS KOeOaHUs CTPYHBI.

. YpaBHEHHE TEIUIONPOBOIHOCTH.

Merton penieHust ypaBHEHHS TEIUIOIPOBOIHOCTH.

. YpasHeHue Jlamnaca.

Meron pemienus ypaBuenus Jlamnaca.

1. BeposTHOCTH Kak yacToTa coObITus. Kiaccudeckast BEpOSITHOCTHAS MOAETh. AKCHOMBI



TEOPUH BEPOATHOCTEN

2. Cymma coObrtuii. COBMECTHBIE M HECOBMECTHBIE COOBITHA. Teopema CIOKEHHS It
KJj1accuueckoi mojenu. CineacTBUsl TEOPEMBI CII0KEHUS.

3. IlpousBenenue COOBITHI. 3aBUCHUMBbIC M HE3aBUCHUMBIC COOBITHs. [loHATHE yCIOBHOM
BEPOATHOCTH. TeopeMa yMHOXEHUS i Kiaccuueckod wogenu. CrneacTBus TEOpEMbI
YMHOXEHHUS.

4. ®opmysa NOJIHONW BEPOATHOCTH.

Teopema baiieca.

IToBropenue ucnsiranuii. Popmyna bepnyim.

CriyuaiiHble BEJIMYUHBI, UX BUJBI U IPUMEPHI.

. ®yHKUMA pacnpelereHts KaKk YHUBEPCAIbHAS XapaKTEPUCTUKA CIIy4alHbIX BEIMYUH U
€e CBOMCTBA.

9. [InoTHOCTH pacmpeneneHus HePephIBHOMN CIy4aiiHOW BETMYMHBI M €€ CBOMCTBA.

10. MaremaTtnueckoe oXHuaHue Cay4ailHOW BETMYMHbI, MOJIa, MEAHAHA.

11. CaoiicTBa MaTeMaTHYECKOIO OKUJaHUS.

12. Jucnepcus ciy4yaiiHON BeTMYMHBI, CpeHEe KBAaAPAaTUUECKOE OTKIOHEHHE.

13. CaoiicTBa TUCHIEPCHH.

14. PaBHOMepHOE pacrpesielieHue ciay4aiiHOl BeIMUUHBI U €r0 apaMeTphl.

15. buHoMuanbHOE pacnpesneseHue cay4yaiiHOW BETUYUHBI U €r0 apaMeTphl.

16. Pacnpenenenue Ilyaccona u ero napamerpsl.

17. HopmanbpHoe pacnpesesieHne Cly4ailHON BEJIMYUHBI U €r0 MapaMeTphI.

18. 3akoH pacnpeseneHus CUCTEMBI ABYX CIIY4alHBIX BETUYHH.

19. ®ynkuus pacnpenenaeHus: CHCTEMBI IBYX CIIy9allHBIX BEJTUYMH.

20. YcioBHBIE 3aKOHBI paclpe/ieleHusl CUCTEMBI IBYX CIIy4aifHbIX BEJIUYUH.

21. YwucnoBbie XapaKTEPUCTUKH CUCTEMBI IBYX CIyYaiHbBIX BEJINYHH.

22. Perpeccus u xoppemsius. KoadduueHnt koppensiyuu 1 ero CBOMCTBa.

23. JluneiiHas perpeccusi.

24. HepasenctBo YeOblena.

25. OcHOBHBIE TIpeeNbHBIe TEOpeMBbI. LIeHTpanbHast peaesibHas Teopema.

26. I'eHepanbHasi COBOKYIHOCTb U BBIOOpKA (OCHOBHbIE MOHATHUS). CrIOCOOBI OpraHu3auu
BbIOOpOK. BapuanyoHnHsslii psia.

27. Dwmnupuyeckass (yHKUMS pacnpeneneHus M ee cBoiictBa. I'mcrorpamma. Ilonuron
4acToT.

28. CocTosiTeNbHBIE W HECMEIIEHHBbIE OLIEHKHM Ui MaTeMaTHYeCKOro OXHJIaHUS U
JTUCIIEPCUH.

29. CocrosTenbHas 1 HECMEIIeHHas OLIEHKa JJIsl BEpOSITHOCTH.

30. [loBeputenbHbIi nHTEpBaI. JloBEpUTEIbHAS BEPOSITHOCTb.

31. JloBepHTEIbHBIN HHTEPBAT JUII MATEMAaTHIECKOTO OKUIAHUS TIPU U3BECTHOM O .

32. Pacmpenenenne CrbrogenTta. JloBepuTenbHBI HMHTEpBaN i MaTeMaTHYECKOTO
0KHMJaHUS IPU HEU3BECTHOM O .

NG

33. Pacnpenenenne y° . JloBepUTENbHBIH HHTEPBAN JUTS IUCIIEPCHIL.

34. JloBepHUTEIbHBIN HHTEPBAJ IS BEPOSTHOCTH.

35. OOmas 3amaga mpoBepku rumore3. Kpurudeckas oOiacTb W 00JACTb HPUHSATHS
pELIeHM.

36. IIpoBepka rumores o 3akoHe pacripenenenus (kputepuil [lupcona).



8 Cucrema oleHUBAHMSA IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs!

Kaxnas nucnumuinHa yaeOHoro miana onenuBaetcs o 100-0ambsHoi cucreme. IlepeBon
0aJJI0B B OIICHKH IATHOAIBHOM CHCTEMBI OCYIIIECTBIISIETCS CIIEAYIOINUM 00pa3oM:

85-100 GayioB OMAUYHO
70-84 Gamna Xopouio
52-69 GamioB V00811emBOPUMENbHO
0-51 Gayn HEYO081emE0OPUMENbHO
Ne dopma KOHTPOJIS MunumanbHoe | MakcumanabHOE
JUISL aTTEeCTAIUN ISt
KOJIMYECTBO aTTecTanuu
OasoB KOJINYECTBO
OayI0B
1 [Tocenenne NpakTUYECKUX 3aHATUN 4 (0,25) 4 (0,25)
2 AKTHBHas paboTa Ha 3aHATHH 0 4 (0,25)
3 BrimiosTHeHUE TOMANIHEro 3a/1aHus 6 10
4 KoHnTtposbHas pabota 6 10
3) WuauBuayaibHbIe 3a1aHUs 14 32
6 DK3aMeH (3a4er) 20 40
7 Bcero 50 100
9  VYueOHo-MeTOoauM4eckoe W  HMHPOPMALMOHHOE  olOecreveHHUe

AUCHUNITIHHBI
9.1 OcHoBHasi IUTEpaTYypa

1. baiixos, B. A. YpaBHEHUs] MaTeMaTHYECKON (DU3HKH : yUEOHUK U TPAKTUKYM
U1 akagemMuueckoro OakamaBpuata / B. A. baiikoB, A. B. Xubep. — 2-¢ u3n.,
uctp. u gon. — Mocksa : U3parensctBo FOpaiit, 2019. — 254 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-02925-3. — TekcrT : 27IeKTpOHHBIH //
OBC HOpaiir [caiiT]. — URL.: https://urait.ru/bcode/437520 .

2. Boeomonos, H. B. Maremartuka : y9eOHHUK )1 TIPUKIIATHOTO OakanaBpuara /
H. B. Boromornog, I1. . Camoiinenko. — 5-e u3f., nepepad. u gon. — MockBa :
M3parensctBo IOpaiit, 2019. — 401 c. — (bakanap. IlpukianHoit kypc). —
ISBN 978-5-534-07001-9. — Texkcr : anmektponHslit / DbC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/431945 .

3. bocomonos, H. B. IlpakTnueckue 3aHATHS MO0 MaTeMaTtnke B 2 4. YacTp 1 :

yueOHoe mocoOue i mpukiaaaHoro 6akanaBpuarta / H. B. boromonos. — 11-e
u3., nepepad. u gom. — MockBa : U3marensctBo FOpaiit, 2019. — 326 ¢. —
(bakamaBp. Ilpuknmagnoit kypc). — ISBN 978-5-534-06894-8. — Tekcr

anektponHHbIi // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/434364 .
4. bocomonos, H. B. IlpakTudeckue 3aHATHs 10 MaTeMaTuke B 2 4. YacTp 2 :

ydueOHOoe mocoOue aisa npukiagHoro OakanaBpuara / H. B. boromonos. — 11-¢
u3M., nepepad. u gon. — Mocksa : U3parensctBo FOpaiit, 2019. — 251 c¢. —
(bakanaBp. Ilpukmannoii kypc). — ISBN 978-5-534-06895-5. — Tekcr

anektpoHHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/434365 .
5. Kawmanos, B. A. Cny4aliHble TIpOIIECCHI : Y4Y€OHMK W TPAKTUKYM JJIs
npukiagHoro 6akanaBpuata / B. A. Kamranos, H. FO. Dnarckas. — Mockaa :



https://urait.ru/bcode/437520
https://urait.ru/bcode/431945
https://urait.ru/bcode/434364
https://urait.ru/bcode/434365

NznarensctBo IOpaiit, 2019. — 156 c¢. — (bakanaBp. IIpukinagHoit kypc). —
ISBN 978-5-534-04482-9. — Texkct : anektponusiit / DbC KOpaiit [caliT]. —
URL: https://urait.ru/bcode/437567.

6. Kpemep, H. I1I. Teopusi BEpOSITHOCTEH 1 MaTeMaTHYECKasl CTATUCTHKA B 2 .
Yacts 1. Teopust BepoaTHOCTEH : y4eOHHMK M MPAKTUKyM Uisl OakanaBpuaTta u
cnennasmreta / H. 1. Kpemep. — 4-e usn., nepepad. u gom. — Mocksa :
N3narensctBo FOpaiit, 2018. — 264 c. — (bakanap u cnenuanuct). — ISBN
978-5-534-01925-4. — Tekcr : snektponHbli // OBC IOpaitt [caiit]. —
URL.: https://urait.ru/bcode/421232 .

7. Hlunaues, B. C. luddepeHnuaibHOE U MHTETPaIbHOE UCUUCIICHUE | YYEOHUK
¥ TPAKTUKyM 1Jis mpukiagHoro 6akamaspuara / B. C. IllunmayeB. — Mocksa :
NznarensctBo IOpaiit, 2019. — 212 ¢. — (bakanaBp. IIpukimagHoit kypc). —
ISBN 978-5-534-04282-5. — Texkct : anektponusiii / DbC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/437924.

9.2 JlonosiHUTEILHAS JIUTEPATYPa

1. Byepos, A. C. Brictias matematuka B 3 1. T. 1. uddepennuansHoe u
UHTErpagbHOoe ucuucieHre B 2 kH. Kuura 1 : y4eOHHMK HIJisi aKajgeMHUYECKOro
6akanaspuata / f. C. byrpos, C. M. Hukonbckuit. — 7-e u3j., crep. — Mockaa :
NznarensctBo FOpaiit, 2019. — 253 c. — (bakanaBp. AkageMuyeckuii Kypc). —
ISBN 978-5-534-02148-6. — Tekcrt : anekrpoHHsiii / DbC KOpait [caiiT]. —
URL.: https://urait.ru/bcode/437223.

2. byepos, A. C. Beicmas marematuka B 3 T. T. 1. Jquddepennnansuoe u
WHTETpajIbHOE HCcUMClieHHue B 2 KH. KHura 2 : y4eOHUK JJIs1 aKaJleMHUYECKOIO
Oakanaspuata / S. C. byrpos, C. M. Hukonbckuii. — 7-e u3a., crep. — Mockaa :
N3parensctBo FOpaiit, 2019. — 246 c. — (bakanaBp. AkageMU4ecKuii Kypc). —
ISBN 978-5-534-02150-9. — Texkcr : anmektponHslit / DbC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/437224.

3. Byepos, A. C. Boicias Matematuka B 3 T. T. 2. DJeMeHThI IMHEHHON anTeOphl
U aHAJTMTUYECKON reoOMEeTpUH : YUeOHHUK ISl akaJeMuueckoro OakanaBpuata / fl.

C. byrpos, C. M. Hukonbckuii. — 7-¢ u3a., ctep. — Mocksa : M3gaTenbcTBo
FOpaiit, 2019. — 281 c. — (bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-
534-03009-9. — Teker : oanekrponnbii // OBC HOpa#it [caiiT]. —

URL.: https://urait.ru/bcode/431960.
4. byepos, A. C. Bpicmias marematuka B 3 T. Tom 3. B 2 xu. Kuwura 1.

Huddepenunansubie  ypaBHeHus. KpaTHble wuHTErpanbl : Y4YeOHUK JJid
akagemudeckoro Oakamaspuara / 5. C. byrpos, C. M. Hukonbckuii. — 7-¢ u3f.,
ctep. — MockBa : MznarensctBo [Opaiit, 2019. — 288 c¢. — (bakanagp.

Axkanemuueckuit kypc). — ISBN 978-5-9916-8643-3. — TekcT : a1neKTpoHHBIN //
OBC HOpaiir [caiiT]. — URL.: https://urait.ru/bcode/437221 .

5. byepos, A. C. Beiciiasg matematuka B 3 T. Tom 3. B 2 xu. Knaura 2. Psjpi.
OYHKIIMA KOMIUIEKCHOTO TEPEMEHHOTO : Y4YeOHUK I aKaJeMUYECKOTO
6akanaspuara / f. C. byrpos, C. M. Hukonbckuii. — 7-¢ u3., crep. — MockBa :
M3parensctBo FOpaiit, 2019. — 219 c. — (bakanaBp. AkageMu4eckuii Kypc). —
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ISBN 978-5-9916-8645-7. — Tekct : anektponusiit / DbC KOpaiit [caliT]. —
URL: https://urait.ru/bcode/437222 .

6. byepos, A. C. Beicmas matemaTuka. 3aJayHUK : y4eOHOE TOCOOHue IS
akamemmuueckoro 6akamaBpuara / S. C. byrpos, C. M. Hukonbckuii. — Mockga :
N3narensctBo FOpaiit, 2019. — 192 c. — (bakanaBp. AkageMuyeckuii Kypc). —
ISBN 978-5-9916-7568-0. — Tekct : anexktponHsiil / DbC KOpaiit [caliT]. —
URL: https://urait.ru/bcode/433433 .

7. Bpicimass maTeMaTuka : y4eOHMK W TPAKTUKYM IS aKaJIeMHYECKOTro
OakamaBpuata / M. b. XpunyHoBa [u ap.] ; mox obmei pemakuueir M. b.
Xpunynosoi, 1. . Lpiranok. — Mocksa : U3narensctBo Opaiit, 2019. — 478
c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-9067-6. — Tekcr :
anektpouHbIi // OBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/433122 .

9.3 Ilepuoanyeckue U31aAHUA

9.4 IIporpammHoe odecrieueHue

— IIporpamMMHBINA KOMIUIEKC «DIEKTPOHHBIE )KYPHAIbD», UCIIOIb3YEeMbIH IS
ydeTa M aHajJiu3a yCIeBaeMOCTH O0yJaroIIXCsl

— Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN
(6eccpounast), (muuensus 49512935);

— Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas),
(munensust 61031351),

— Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (JUieH3us
61031351),

— Microsoft Internet Security&Accel Server Standart Ed 2006 English
Academic OPEN,(6eccpounas), (muuen3us 41684549),

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN,
(6eccpounas), (muren3zus 60939880),

— Microsoft Office Professional Plus 2010 Russian Academic OPEN,
(6eccpounas), (muren3us 60939880),

— Kaspersky Endpoint Security nnsOusneca - Pacmpennsiii Russian Edition.
1000-1499 Node 2 year Educational Renewal License (nunensus 2022-
190513-020932-503-526), cpokmnonb3oanusic 2019-05-13 mo 2021-04-13

— ABBYYFineReader 11 Professional Edition, (6eccpounas), (JiuieH3us
AF11-251P01-102/AD),

— Microsoft Volume Licensing Service, (beccpounas), (utieHsus 62824441).


https://urait.ru/bcode/437222
https://urait.ru/bcode/433433
https://urait.ru/bcode/433122

9.5 [IlpodeccuoHaqbHble 0a3bl JAaHHBIX M HMHGOPMAIMOHHBbIE
CIIPaBOYHbIE CHCTEMBbI COBPEeMEHHBIX HH()OPMAIIMOHHBIX T€XHOJIOT Hii
«Antunnaruat. BY3y. Jluniensunonnsiii forosop Nel194 ot 22.03. 2018 roaa;
Odwurmanerbeiii Web-caiit CaxI'V http://sakhgu.ru ; caxry.pd

3. CucreMa HE3aBUCHUMOTO KOMIIBIOTEPHOTO TECTUpOBaHUS B  cdepe
obpaszoBanus http://i-exam.ru

Caiit Hay4yHOM anekTpoHHOM OnbanoTekn eLIBRARY http://elibrary.ru
Caiit yauBepcurerckoit 6uoamorexku ONLINE http://www.biblioclub.ru
Caiit AJIEKTPOHHO-OMOINOTEUHON CHUCTEMBI IPRbooks
http://www.iprbookshop.ru

7. Caiir uHpOpManMOHHON crpaBouHOW cuctembl Polpred.com http://
polpred.com/

8. https://math.ru/ Ha caiire BBI HaNNETe KHUTH, BUJIEOJIEKIIIH,
3aHMMAaTe/IbHbIC MaTeMaTHYeCKue (aKThl, pa3IMYHble 110 YPOBHIO M
TEMaTHKE 33191, OT/ICIbHBIC HCTOPUU W3 KM3HU YYEHBIX — BCE TO, YTO
TIOMOET OKYHYTBHCS B YJIMBUTEIBHBINA U YBJICKATEIBHBIA MUP MAaTEMaTHKH.

9. https://function-x.ru/

Ha sTom caiiTe maHbl penieHus MHOTUX TUITUYHBIX U 0OJIee CIIOKHBIX 33134
Mo  BBICHICH  MaTeMaTWKe,  JUCKPETHOH  MareMaTuke,  CTaTHUCTHKE,
IPOrpaMMHUPOBaHNUI0, paboTe ¢ 0a3aMu JaHHBIX M aHATU3y NaHHBIX Ha s3bike SQL.
OHHM CONPOBOXKIAIOTCA CaMbIM HEOOXOJUMBIM TEOPETHUECKUM MATEPHUAJIOM IIO
TEME.

A -

o o bh

Marepuaisl caiiTa agpecoBaHbl CTYJI€HTaM YKOHOMUYECKUX U TEXHUYECKUX
(GaKkyabTEeTOB BBICIIMX YYE€OHBIX 3aBElCHHUN, OyAylmMM U MPaKTUKYIOIIUM
IPOrpaMMUCTaM M MHKEHEepaM JIF0ObIX oTpacieil. Marepuabl 0 MaTeMaTHYeCKOn
CTaTUCTUKE MOTYT OBITh MOJIE3HBI TAKXKE CTYJIEHTAM COI[MATBHBIX U TYMAaHUTAPHBIX
HayK, MPOBOJAIIMM MCCIENOBAHUSA MO0 CBOMM TEMaM, TaK KAaK HCCIICIOBAHUS HE
MOTYT IIPETEHI0BATh HA OOBEKTUBHOCTD, HE OYIyUr MOAKPEIIEHHBIMHA BHIBOJAMH,
OCHOBAaHHBIMH Ha MAaTEMAaTHUYECKUX METOAAX U BBIYUCIICHUSIX.

10 OOecnmeyenue oOpa3oBaTeJbHOIO Mpolecca s JHI  C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

YuyeOHble W y4eOHO-METOJIWYECKHE MaTepUalibl ISl CaMOCTOSITEIbHON
paboThl OOydYaromMXcsl W3 4YUCIAa WHBAJIUIAOB M JIMI] C OrpaHUYECHHBIMU
BO3MOXHOCTsIMU 3710p0Bbs (OB3) mpenocrasmnsitores B hopmax, alaiTUPOBAHHBIX K
OTPaHUYCHHSIM UX 3I0POBBSI U BOCTIPUSITHSI HHPOPMAIIUHN:

JIist crienbIX U c1aboBUISAIINX :

- nexkuu 0OPMIISIFOTCS B BHJIE AJICKTPOHHOTO JOKYMEHTA, MOCTYITHOTO C
MTOMOIIbIO KOMIIBIOTEPA CO CIECIMATM3UPOBAHHBIM IIPOTPAMMHBIM 00CCTICUCHHEM;

- TIMCbMEHHBIE  3aJaHus  BBIMIOJHSIOTCS  HA  KOMIIBIOTEpPE  CO
CIEeUAIM3UPOBAHHBIM MPOrPAMMHBIM 00€CTICYCHUEM, HJIM MOTYT OBITh 3aMEHEHBI
YCTHBIM OTBETOM;

- o0ecreuynBaeTcs MHANBUIyaIbHOE paBHOMEpHOE ocBelleHne He Mmenee 300
JIFOKC;


http://sakhgu.ru/
http://i-exam.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.iprbookshop.ru/
http://polpred.com/
https://math.ru/
https://math.ru/lib/
https://math.ru/media/
http://www.etudes.ru/
http://www.problems.ru/
https://math.ru/history/stories
https://function-x.ru/

- Ui BBIMOJIHEHUS 3a/aHusi TpPH HEOOXOAWMOCTH TPEAOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKK€ HCIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOINX YCTPOUCTB;

- MUCbMEHHBIE 3aJJaHUs OPOPMIIAIOTCS YBEIHMUEHHBIM MIPU(PTOM;

- JK3aME€H U 3a4€T MPOBOJATCA B YCTHOM (OopMe WU BBINOIHSIOTCA B
MUCbMEHHOM (hOpMe Ha KOMITbIOTEPE.

JIIst TyXuX U ca0oCbIIIAINX:

- Jexkuuu OQOPMIIAIOTCS B BHUJE DIIEKTPOHHOTO JOKYMEHTa, JH00
MPeI0CTaBIIsAETCS 3BYKOYCHJIUBAIOIIAS anmaparypa WHIUBUYaJIbHOTO
MOJIb30BAHUS;

- TMHUCHMEHHBIC 3aJaHMs BBIMOJHAIOTCS HAa KOMIIBIOTEpPE B MHCHMEHHOM
hopme;

- 9K3aME€H M 3a4€T MPOBOASATCS B MHUCHMEHHOW (hOopMe Ha KOMIIBIOTEPE;
BO3MOXKHO TIPOBEZICHHE B (POpME TECTUPOBAHUSI.

Jli au1 ¢ HapyIIeHUSMH OTIOPHO-JBUTATEIBHOTO arapara:

- JeKIuu O(QOPMIISIOTCA B BUJE DJEKTPOHHOTO TOKYMEHTa, JHOCTYITHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CIIEIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICYeHUEM;

- [UChMEHHBIE  3a/aHusl  BBINOJHSIOTCS  HAa  KOMIBIOTEPE €O
CHELMATU3UPOBAHHBIM IPOTPaMMHBIM 00€CIIEUEHUEM;

- 9K3aM€H U 3a4€T MPOBOJATCS B YCTHOM (OpMe WM BBIIOJHSIOTCSA B
NUCHbMEHHOHU (hopMe Ha KOMIIbIOTEPE.

[Ipy HEOOXOAMMOCTH NPENYyCMaTpUBAETCA YBEJIMUYEHUE BPEMEHM IS
HOJrOTOBKU OTBETA.

[Ipouenypa mpoBeaeHUS] MPOMEXKYTOUHON aTTeCTalM ISl 00ydaromuxcs
YCTaHABIMBAETCS C  Y4ETOM WX  HUHIUBUAYAIbHBIX  MCUXO(U3HUECKHUX
ocobenHocTel. [lpomexxyTouHasi aTrTecTaiuss MOXKET MPOBOJUTHCS B HECKOJIBKO
JTAroB.

[Ipu npoBeaeHMH TPOIEIYpPHl OIICHWBAHWS PE3YyAbTaTOB  OOy4YEHUS
IpeayCMaTPUBAETCS UCIIOIb30BaHNE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX B CBSI3U
C MHAMBHUIYaJbHBIMH OCOOCHHOCTSIMHU OOYYarOIIMXCS. DTH CPEICTBA MOTYT OBIThH
IPEJOCTABIEHbl YHUBEPCUTETOM, WM MOTYT MCHOJIb30BaTbCA COOCTBEHHBIE
TEXHUYECKUE CPEJCTBA.

[TpoBenenue npoueaypsl OLICHUBAHUS PE3YNHTATOB OOYUYEHUS JOIYCKAETCS C
UCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcst OCTYNl K WHGOPMAIIMOHHBIM H  OubOimorpaduaeckum
pecypcam B cetu UHTepHeT s Kaxkaoro oOydaromierocs B - ¢dopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbs U BOCTIPUSATHS WHGOPMAITUH:

JIJ1s1 cenpIX B Cl1a0OBUISAIINX

- B [I€YaTHOUN (hopMe YBEIMUYECHHBIM HIPUPTOM;

- B opMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popmMme aynuodaiina.

JI1st TIyXuX U CJ1a0O0CIIbIIIAIINX

- B Ie4aTHoO# Gopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jiis 00y4aromuxcsi ¢ HapyLUIEHUSIMU OMOPHO-/IBUTATENILHOTO armapara:



- B Me4aTHoi Gopme;

- B JopMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

YueOHble ayauTOpUU MJiS BCEX BHUJAOB KOHTAKTHOM W CaMOCTOSITEIbHOMU
paboThl, HayyHass OMOMMOTEKAa W WMHbBIC MOMEUICHUS Il OOYy4YeHHUS OCHAIICHBI
crieruaibHbIM 000pYAOBaHUEM U YUEOHBIMU MECTAMU C TEXHUUYECKUMU CPEACTBAMU
00y4eHUS:

Jist crenbIX U c1aboBUIAIINX

JUTSL TITYXUX U CTa00CITBIIIANTIX

- aBTOMATU3UPOBAHHBIM PabOYMM MECTOM JIJIsl JIIOJIeH ¢ HapyIIeHUEM ClyXa
1 c1a00CIBIIIAIINX

- AKyCTUYECKUI YCUIINTENb U KOJIOHKH;

Jlist 00yyaromuxcst ¢ HapyueHUsIMA OMIOPHO-/IBUTaTEIILHOTO anmnapara:

- IEPEIBIKHBIMU, PETYJIMPYEMbIMH 3proHoMu4eckumu naptamu CU-1,

- KOMIIBIOTEPHOM TEXHUKOM CO CIEIUAIbHBIM MTPOTPAMMHBIM 00ECIICUCHHUEM.

11 MarepuajibHO-TeXHH4YeCKOe obecnedyeHre JUCHUIINHBI (MOIYJIs1)
1.YueObHuku u yueOHbIe ocoOus, uMeronmecs B poHgax OMOIMOTEKH;
2. octyn x MHTEpHET-pECYpCaM;
3. DnekTpoHHble U IHTEpHET-yUEOHUKH.

MartepuaibHO-TEXHUUECKOE OOEeCleYeHUe BKJIOYAET B Cce0sl crenuaibHO
000OpyZOBaHHbIE KAOWHETHI U ayJIUTOPHH: KOMIBIOTEPHBIE KIACCHI, ayJIUTOPHH,
000pyZOBaHHBIE MYJIbTUMEIUNHBIMU CPEICTBAMH O0yUYEHUSI.

Hcnonb30BaHue 3JIEKTPOHHBIX YYEOHUKOB B IIpolecce OOydeHUs HOJKHO
o0ecrieunBaTbCcs HAJIUYUEM BO BPEMsI CaMOCTOSTEIbHOM MOATOTOBKM paboyero
MecTa JUIsl KaKJ0ro 00ydarolerocsi B KOMIbIOTEPHOM KJIACCe, UMEIOIETO BHIXO/I B
HHTepHeT, B COOTBETCTBUH ¢ 00bEMOM HU3y4aeMON AUCHUILINHBI.
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