MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
denepanbHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«CaxaJIMHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET»

Kadenpa marematuku

Y1Bepxaaro

PykoBouTeb OCHOBHOM MpOdheCCHOHATHHON
00pa3oBaTeNnbHOM MPOrpaMMbl
bessepxas E.B.

= 20 cents6ps 2024 r.

PABOYAS ITPOI'PAMMA

JucuuniauHbl
F1.0.13 Mamemamuxka

YpoBeHb BbICIIEr0 00pa30BaHus

BFAKAJIABPUAT

Hampasnenue noarotoBku
18.03.01 Xumuueckas mexHono2us

[Tpoduns moaAroTOBKH
Xumuueckue mexuono2uu Hepmu u 2aza

[Iporpamma moaroToBKu
Axademuueckuii baxanaspuam

Kpanuduxanms
baxanasp

dopma 00ydeHus
Ounas

PHH agarnTupoBaHa aJid JIMI ¢ OrpaHNYCHHBIMHA BO3MOXXHOCTSAMH 300POBbI HHBAJIU10B

IOxH0-Caxanuuck, 2024



Pabouas nporpamma nucrumuasl b1.0.13 MaremaTnka cocTaBiieHa B COOTBETCTBHH C (peiepatbHbIM
TOCYJapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHAapTOM BhIcmiero obpa3oBanus (PI'OC BO) 1o
HanpasyieHuto noarotoBku 18.03.01 Xumuueckas trexnonorus Ne 922 ot 07.08.2020 r.

[Tporpammy cocTaBuiI:
Crapuuii mpenoiaBareinb kKageapbl MaTeMaTHKa — Komenena FO.A.

Pabouas mporpamma aucuuiuiiHbl MaremaTHka yTBEpKAE€Ha Ha 3aceJaHuM Kadenpbl MaTeMaTHKa
npotokoist Ne 1 ot 20 centsiops 2024 r.

3aBenyromuii kageapoit
MaTeMaTHKH e CamcuxoBa H.A.

© OI'BOY BO «CaxI'V»



1. Heap u 32124 AUCHUILIAHBI

Heab AUCHUILUINHBI—(DOPMUPOBAHNE W PA3BUTHE JIMYHOCTH CTYICHTOB, WX CIIOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTHUECKOMY MBIIUICHHUIO, a TaKke O0ydyeHHE MaTeMaTH4YEeCKUM IMOHSITHIM U
METO/IaM MaTeMaTHYeCKOTo aHaliM3a IMpH PEIIeHHH 33Jad B UX MPO(ECCHOHATBHON AEATEIbHOCTH.
OOydeHne CTYICHTOB METOJAM pELICHHUS MPAKTUYECKH OPUEHTHPOBAHHBIX 3aJady B Pa3IMUHBIX
pazzenax Kypca ¢ IOMOIBIO:

- HeNpepbIBHBIX (QYHKUUNA JEHCTBUTEIBHOTO MEPEMEHHOTO W AHAIUTUYECKUX (PYHKIIHIA
KOMIUIEKCHOI'O IIEPEMEHHOTO,

- MeToJ10B U PepeHInaNIbHOr0 1 UHTErPAIbHOI0 UCUUCICHUM (QYHKIIUN OJHONW U HECKOJIBKHX
JNEHCTBUTENLHBIX TIEPEMEHHBIX U (PYHKIIHA KOMITJICKCHOTO MTEPEMEHHOTO,

- OCHOBaM TEOpHH OOBIKHOBEHHBIX IU(pdepeHIINaNbHbIX YpaBHEHUH W HX pPa3HOOOpa3HBIM
MPUIOKEHUSIM B €CTECTBEHHOHAYYHBIX U CHELHUAIbHBIX MIPEAMETax.

3agaum AMCUMIINHBI:

1) U3y4uTh POJIb MATEMATHUYCCKUX METOIOB MPH PEIICHUH HHXCHEPHBIX 337124,

2) BBISIBUTH 3aKOHOMEPHOCTH M OOYYMTh NPUMEHCHHIO MAaTEMaTHYECKHUX METOJO0B JIJIs
MOCTPOCHHUS MaTEMaTHUYECKHUX MOJICIICH PeaIbHBIX MPOIECCOB;

3) npuBHTHE HABBIKOB IPUMEHEHHS TEOPETUYCCKUX 3HAHUH JUIS PEIICHHS TIPAKTHYECKUX 33134 B
po(heCCHOHATILHOM JCATSIbLHOCTH.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIl POrpaMMbl

Jucoumauna b1.0.13 «MaremaTuka» OTHOCHTCS K 00s13aTenbHOM yacTu bioka 1 «/{uciurinHb!
(Momynu)» y4eOHOro IJIaHa OCHOBHOW oOpaszoBatenbHON mporpammer (OIIOIN) wHampaBieHus
noarotoBku 18.03.01 Xumuueckas TEXHOJIOTHS U ABISETCS 0053aTeIbHON I U3YUCHHUS.

[TpepexBU3UTHI JUCUMILTUHBI (MOIYJIs1): OCHOBOM sIBIIsieTCSl 0a30BO€ cpejHee 00pa3oBaHueE.

[TocTpeKkBU3UTHl AMCUUIUIMHBL: SBJISETCS 0a30il 111 M3y4eHUS M OCBOCHHUS JUCIMILTUH
Mertponorusi, craamapTu3anus u ceprudukaius, ConpoTUBIeHHE MaTepuaioB, TepMoIuHAMUKA H
TEIUIOTEXHHUKA, Teopuss W METOAbl 3allUThl OT KOpPpO3uuM OOBEKTOB HE(PTErazoBOM OTpaci,
TeopeTnueckre OCHOBBI TEXHOJIOTHYECKUX MPOIIECCOB MepepabOTKu HEPTH | JIp.



3. (I)opanyeMLIe KOMIICTCHIUU U HHAUKATOPLI UX JOCTHKCHUSA MO TUCHUIIJIHHE

Konanl Conep:kanue KoMIeTeHIU Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIETEHIMH JAOCTHKEHHSI KOMIIETEHIMH
YK-2 Cnocoben omnpenensats kpyr | YK-2.1 3naet HeoOxoaumble 1Jis

3a/1a4 B paMKax IMOCTABJICHHOW | OCYIIECTBICHHS MPOPECCHOHATBHON

()71 H BBIOMPATD | ICSITEIILHOCTH MTPABOBBIE HOPMBI;

ontumanbHele  cnocoObl  ux | YK-2.2 Imeet nmpakTU4YecKuii OMbIT

pelIeHus, HCXOIs U3 | IPUMEHEHUSI HOPMATUBHOM 0a3bl U

JEHCTBYIOIINX MIPABOBBIX | pEIICHMs 3a/1a4 B 00J1aCTH N30PaHHBIX

HOPM, UMEIOIIMXCS PECYPCOB U | BUIOB MPOGECCHOHATBHOM JIEATETLHOCTH;

OTpaHUYCHUMN VK-2.3 YMmeer onpenensts Kpyr 3a1ad
B paMKax W30paHHBIX BUIOB
podeCCHOHABHON JACATEIBHOCTH,
HHaHHpOBaTI) CO6CTB€HHYIO NCATCIBHOCTD
HCXOJIs U3 MMEIOIIMXCS PECYPCOB;
COOTHOCHUTH TJIABHOE U BTOPOCTEIIEHHOE,
pelIaTh MOCTaBICHHBIE 3a1a4d B paMKax
H30paHHBIX BUAOB MPodheccHoHaIbHON
IEATEILHOCTH.

OIIK-2 Cnocoben ucnoas3oBath | OIIK-2.1. 3HaTh: OCHOBHBIE IIOHATHSA U
MaTeMaTu4yeckue, GU3NIECKUe, | METOIbI AHAJTUTUYECKOM TCOMETPHH,

(U3UKO-XMMHYECKUE,

XUMHYECKHUE  METOABI IS
peleHus 3a71a4
npodeccuoHaNbHOM
JCSITEIbHOCTH

JTMHEHHOHU anreOpsl, TuddepeHInaTbHOTO U
UHTETrpaJlbHOr0 UCUUCIIEHUS, TEOPUN
MaTeMaTHYeCKOM CTAaTUCTHKH, (YHKIUN
KOMIUIEKCHBIX TIEPEMEHHBIX U YUCIICHHBIE

METOJIbI  PEHICHUS  alreOpamdecKux U
muddepeHIaTbHBIX YpaBHEHHI;

OIIK -2.2.

YMeTh:  OpUMEHATH  MaTeMaTHYeCcKue
METOTbI TUTST pelIeHus THTIOBBIX
npodeccnoHambHbBIX 3amad,
OPUEHTHUPOBATHCS B CIIPABOYHOMU

MaTeMaTHYeCKOM JuTeparype, npuoopeTaThb
HOBBIE MaTEMaTHUECKHE 3HAHUS, UCTIOJIb3Ys

COBPEMEHHBIE oOpa3oBaTeNibHbIE U
nH(pOpMaIMOHHBIE TEXHOJIOTUH,
UCIOJb30BATh MaTEMaTHUYECKYl0 JIOTHKY
s (GOpMHUPOBaHMS — CYXXIEHHH 1O
COOTBETCTBYIOIIUM  MPO(ECCHOHATBHBIM
npobGyeMam.

OIIK-2.3.

Biagets: mHCTpyMEHTapueM ISl peleHus
MaTeMaTHYeCKHX 3a1aq B CBOCH
MIPEAMETHOM 00JIaCTH.




4 CTpyKTYypa H coJepkaHue JUCUUIIINHbI
4.1 CTpyKTypa THCHHIJIMHBI

OO0mast TpyI0eMKOCTh TUCIUTUIMHBI (MOIYJS) COCTaBIseT 9 3a4ETHBIX €IMHMII
(324 akameMUYeCKHX YacoB).

TpynoeMKOCTb, aKajl. 4aCcoB
Cemectp 1 Cemectp 2 Cemectp 3 Bcero
O611asi TPY10€MKOCTh 3 3 3 9
KonrakTHas padora:
Jlexknun 18 16 18 52
[IpakTnyeckne paboThI 18 32 18 68
CamocTtosaTtenbHas padora:
- IOATOTOBKA JIOKJIa/10B,
pedepaToB
- MIOJATOTOBKA MYJIbTUMETUNHBIX
MpEe3CHTALNI
- IOUCK U 00paboTKa
CTaTHUCTUYECKOM MHpOpMaIIH
- HallUCaHUE KOHCIIEKTa
KonraktHas pabotra B mepuon
TEOPETUYECKOTO oOyueHus
(mpoBencHue TEKYLIUX
KOHCYJIbTAllUI u
WHAMBHUAYyallbHas  pabota  co
CTYJEHTaMH)
KonTaktHas pabota B mepuon
MIPOMEKYTOUHOMU aTTecTaluu
(mpoBeneHue KOHCYJIbTaINi
nepe1 SK3aMEeHOM)
Kontpons 3Hanui 26 35 61

UTOTr O 108 108 108 324

Bug pabotsl

68 28 31 127

Hrorosas ¢gopma kouTpos 3ayer IK3aMeH IK3aMeH




4.2 Pacnipenesienre BHAOB padoThl M X TPYA0EMKOCTH 10 pa3jesaM THCHUIIIHHBI

Ne | Pasnen nucruniinHbl/ dopmbl
o/ | TeMbI Buibl yueOHOM paboThl (B 4acax) | rexymero
KOHTPOJIS
KOHTaKTHAas 5 yCIIEBAaEMOCTH,
i MIPOMEKYTOUHO
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PA3JIEJI Nel
Al 1 |2 2 8
Jluneiinas aaredpa
1. | Marpuupl, onpeaenurenad | 1 1 1 4 YCTHBIN OIpOC
Cucrembl TUHEHHBIX .
2. - 1 1 1 4 YCTHBIH OIpocC
ypaBHCHUU
PA3JIEJI Ne2
A 1|2 2 8
BexTopHas aaredpa
OcHOBHbBIE TOHATHUSA .
1. - 1 1 1 4 YCTHBIA OIIPOC
BEKTOPHOU ajreopsl
Paznuunbie BUbI TTHCHMCHHAA
2. 8 1 1 1 4 CaMOCTOSITEIIbH
MIPOU3BE/ICHUS BEKTOPOB
ast pabota
PA3JIEJI Ne3
AHanuTHYeCKAs 1 2 2 4
reoMeTpus
[Tpsimble Ha MIIOCKOCTH U
1. | ux B3aumHOE 1 1 1 2 YCTHBIN OTIPOC
pacmoIoKeHue
MMACbMEHHAs
2. | Kpussle Broporo nopsiaka | 1 1 1 2 JOMALIHSASA
paborta
PA3JIEJI Ne4
AHanuTHYeCKas
1 2 2 8
reoMeTpus B 3-Xx MEPHOM
NMPOCTPAHCTBE
[IpsiMast 1 MIOCKOCTH B
1. | mpoctpancte. Mx 1 1 1 4 YCTHBIH OIIPOC
B3aMMHOE PACTIOJIOKECHHUE.
[ToBepxHOCTH B 3aIuTa
2. P 1|1 1 4 "
IPOCTPAHCTBE. pedepara
PA3JIEJI NeS
A 1 |4 4 8
Beenenue B anaam3
MHoxecTBa. D1E€MEHThI .
1. 1 1 1 2 YCTHBIH OIIPOC
JIOTUKH.
PVHKIIS OLHON MMChMEHHAs
2. YHKI Z[,[ 1 1 1 2 JIOMAIITHSAS
MepPEeMEHHOM
pabota
3. | Ilpenen 1 1 1 2 YCTHBINA OITPOC
4. | HempepbIBHOCTH 1 1 1 2 MMUChMEHHAS




JIOMAIITHSS

pabora
PA3JIEJI Ne6
JMuddepenunanbHoe 3 2 12
HCYHCIeHH e
Hpoussonuas u e¢ 1 1 4 YCTHBIA OIIPOC
BBIUHCIICHHE
[TpousBoHBIEC U MMChMEHHAs
nuddepeHrabl BHICIIIAX 1 1 2 JIOMAIITHSS
HOPSIIKOB pabora
OcHOBHBIE TEOPEMBI
G hepeHIaTBEHOTO 0,5 - 4 YCTHBIHN OIpoC
MCUHCIICHUS
IIpumeHeHne
Apdepenumanoro 0,5 - 2 YCTHBIH OIpOC
WCYHCIICHUS K
HCCJICTOBAHUIO (DYHKIIMIA
PA3JIEJI Ne7
HuTerpaabHoe 3 4 20
HCYHCJIEHHE
Heonpenenennsiit MMHCbMEHHAS
WHTETpal, METOJII €r0 1 2 8 CaMOCTOSITENIbH
BBIYHCIICHHS ast pabota
OrnpeneneHHbId HHTErpal
u ero ceorcrea. Popmyna 1 1 4 YCTHBIA OIIPOC
Herotona-Jleitbania
MMAChMEHHAs
OCHOBHBIE METOIBI
1 1 8 KOHTPOJIbHAS
UHTETPUPOBAHUS
paborta
Koumaxmmnas paboma &
nepuod TO KOHCYIbmayus
umoeosas
3auém KOHMPOIbHAS
paboma
Hmozo 3a | cemecmp 18 18 72 3a4yer
PA3JIEJI Ne8
DYyHKIIUM MHOTHX 3 4 4
nepeMeHHbIX
OyHKIH, 0071aCTh YCTHBII OIPOC,
ornpezeneHus, rpapuk. 1 2 2 MMACbMEHHAs
YacTHble MPOU3BOIHBIEC U JOMAIITHSS
noJiHble quddepeHnnans pabota
Hccnenoanne GpyHKIuu YCTHBIH OIpoc,
Ha skcTpeMyMel. [Ipenen 5 5 5 MMMCbMEHHAs
(GYHKIINH B TOYKE. CaMOCTOSITENIbH
HenpeprIBHOCTB. ast pabota
PA3JIEJI Ne9
Teopust pyHkumi 2 8 4
KOMILJIEKCHOT O
nepeMeHHOro
KommiekcHbie uncna 0,5 2 1 YCTHBINA OITPOC




DyHKIMU KOMIUIEKCHOTO

IIUCbMCHHAas

0,5 2 JIOMAIILHSAS
MIEPEMEHHOTO
pabora
udpepeHupoBaHue .
Hnddep CHIHDP 0,5 2 YCTHBIA OIIPOC
byHKIMHA
CTHBII OIIPOC
NurterpupoBanue Y poc,
o 0,5 2 3a1ura
byHKIII
pedepara
PA3JIEJI Nel0 5 4
Panni
UwuciioBbIE PsIJIbI 0,5 1 YCTHBINA OITPOC
YCTHBIH OIIpOC,
NUChbMEHHAs
JOMAIITHSS
CTeneHHbIe psJibl 0,5 1 pabora,
NUCbMEHHAs
CaMOCTOSITENIbH
ast pabota
MUChbMEHHAs
Pansr @ypre. MHTErpan
1 2 JTOMAITHSS
Dypse.
pabora,
PA3EJI Nell
JMuddepenunaibubie 7 12
YPaBHeHHS
YpaBHeHus ¢
pa3aeNaIoIUMUCS 1 1 YCTHBIH OIIPOC
NIepEMEHHBIMH
. YCTHBIN OIpOC,
OnHopoHBIC, TUHEHHBIE
muddepeHIanbHbIe TTHCBMCHHAA
aBHelims[ Y CBOISIIIIUECS ! ! CaMOCTOATCILH
yp ast pabora
K HUM
YCTHBIN OIIPOC,
YpaBHEHUS B MOJIHBIX 1 5 NUCbMEHHAas
g depeHnmanax JIOMaLIHSS
pabota
Huddepenunanbabie
YpaBHEHUS BBICIIIUX 1 2 YCTHBIN OIIPOC
TIOPSIIKOB
JInHeHbIE OTHOPOAHBIE YCTHBII OIPOC,
muddepeHIanbHbIe MMACbMEHHAs
YPaBHEHUS BBICIINX 1 2 JOMALIHSASA
MOPSIIKOB C TIOCTOSTHHBIMH pabora, 3amuTa
Ko unmeHTamMu pedepata
YCTHBIN OIpOC,
. MUCHMEHHAs
JIuHeliHbIe HEOAHOPOIHBIE
npdepenmanbHbIE FIOMAIHIFA
A P 1 2 paborta,
yYpaBHEHHS BBICIIMX
MMCbMEHHAas
MOPSIKOB
CaMOCTOSITENIbH

ast pabota




Cucremsl MMACbMEHHOE
g depeHImaIbHbIe 1 2 2 KOHTPOJIbHOE
ypaBHEHUU 3a/laHue
PA3JIEJI Nel2
JJieMeHThl YpaBHEHU 5 4 8
MaTeMaTH4YeCKOii
puzuxn
BriBoa ypaBHEHUS
KoJie0aHusl CTPYHBI U €T0
peLIEeHHE METOA0M 1 1 2 YCTHBIM OIIPOC
pa3IeNoImuXCs
MIEPEMEHHBIX.
BriBon ypaBHeHus
TEIJIONPOBOTHOCTH U €T0 0,5 1 2 YCTHBIN OIIPOC
pemenue metogoM Dypee.
Pemenue ypaBHeHUS MUChMEHHAs
Jlamaca meTonom 0,5 2 4 JIOMAITHAS
Janambepa pabora
Koumaxmmnas paboma 6 5 KOHCYy1bmayus
nepuood TO
Konmaxmmnas paboma 6 1 KOHCYy1bmayus
nepuoo I14
9K3aMEH 26 9K3AMEH NO
ounemam
Hmozo 3a |l cemecmp 16 32 60 IK3aMeH
PA3JIEJI Nel3
N 6 6 8
Cayuaiinble cOObITHSI
YCTHBIH OIpOC,
DNIeMEHTHI 5 5 5 MMACbMEHHAs
KOMOMHATOPHUKHU JOMAITHSS
paborta
CrnyuaitHbie COOBITHS, UX
Kjaccugukanus. Anredpa 2 2 2 YCTHBIH OIpoC
COOBITHII.
Ornpenenenns ¥ CBOMCTBA YCTHBIN OIPOC,
BEpOATHOCTEH. DOPMYITBI 5 5 4 MUChMEHHAs
BBIUMCIICHHS JOMAITHSS
BEPOATHOCTEM. pabota
PA3JIEJI Nel4 5 5 8
CayuaiiHble BeJIMYMHBI
JlucKkpeTHbIe cilydaiiHble
BEJIMYUHBI U UX 2 2 2 YCTHBIH OIpoc
XapaKTePUCTUKU
YCTHBIN OIpOC,
HemnpepbiBHBIE CiTydaiiHbIE MMChMEHHAs
BEJIMYMHBI M MIX 2 2 2 CaMOCTOSITEIIbH
XapaKTePUCTUKU ast pabora
. YCTHBIH OIIpOC,
CucreMbl CITydaHbIX
2 2 4 MMCbMEHHAas

BCJINYHUH

JIOMAaIIIHSAS




paborta

PA3EJI Nel5

OcHOBBI TEOpUH 3 2 4 8

CJYYalHbIX IIPOLIECCOB

Cayuaiinas ¢ynKumns 3 1 2 4 YCTHBINA OITPOC
(mporecc).

. NI CTHBII OIpOC
MapKoBCKUH CTydailHbIN Y poc,

3 1 2 4 3almTa
npouecc. Llens Mapkosa. pedepara
PA3EJI Nel6
OcHoBBI § 3 4 2 7
MaTeMaTHYeCKOM
CTATHCTHKH

YCTHBIH OIIpOC,
Beibopku u ux 3 5 1 3 UChbMEHHAs
XapaKTEPUCTHUKU CaMOCTOSITCIIbH

ast pabota
DJIEMEHTHI TEOPUHU OIICHOK TTHChbMCeHHAA

3 2 1 4 JIOMAITHAS

U MIPOBEPKU TUTIOTE3
paborta
Koumaxmmnas paboma 6 3 5 KOHCY1bmayus
nepuood TO
Koumaxmmnas paboma 6 3 1 KOHCYIbmayus
nepuoo 114
9K3AMEH 3 35 9K3AMEH NO
ounemam
Hmoeo 3a lll cemecmp 18 18 72 JK3aMeH
Hmozo 52 68 204 288

4.3 ConepxxaHue pas3/iesioB AU CHUNIIHHBI

PA3JIEJI Nel JInneitnas aareopa

Tema 1. Marpunel, nedictBus Haag HuMU. OOpaTHas MaTpuna U €€ HaxXOXKJEHUE.
Onpenenureny BTOPOrO W TPETbEro MOpsAKa, MX CBOWCTBA W BbluMciaeHue. llonarue
ONpeIeaUTENEeN MOPAAKA BIIE 3-TO U X BBIYHUCIICHHE.

Tema 2. Cucremsl JIMHEHHBIX YPAaBHEHUH U PEIIEHUE MX C IOMOIIbIO NpaBmiia Kpamepa.
Merton I'aycca. Pemenue cuctembl IMHEHHBIX YpaBHEHU MaTpUuHbIM criocoboMm. [Ipon3BonbpHas
cucTtema JuHeNHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu.

PA3JEJI Ne2 BekTopHas ajiredopa

Tema 1. [loHsATHE BEKTOPHBIX M CKAJIAPHBIX BEIWYMH. ['eomeTpuueckue NelCTBUS Hak
BekTopamu. [Ipoekiius BeKkTopa Ha och U €€ CBOMCTBA. 3a/laHue BEKTOPOB B KOOPAMHATHOH (hopMme.
Apudmerndeckue 1eHCTBUS HAJ BEKTOpPAaMH B KOOPAUHATHON Gopme.

Tema 2. CkansipHOo€ TPOU3BEAEHNE BEKTOPOB U €0 CBOMCTBA. Y CJIOBHS OPTOTOHAIBLHOCTH
U KOJUIMHEAPHOCTH JBYX BEKTOpPOB. YTOJI MEXIYy BEKTOpaMu. BekTopHOe mnpou3BencHue
BEeKTOpOB. CMemaHHOe IPOU3BEICHNE BEKTOPOB.

PA3JIEJI Ne3 AnaauTudeckasi reoMeTpHs

10



Tema 1. PaccrosiHue Mexay IByMsl TOUKaMH U JIEJIEHUE OTpe3Ka B 33JaHHOM OTHOILEHUU.
[Ipsamas Ha TIIOCKOCTU. YpaBHEHHUE NPSIMOM Ha MNIOCKOCTH. B3auMHOE pacnoyioKeHHe NpsIMbIX Ha
IIJIOCKOCTH.

Tema 2. KpuBble BToporo nopsiika — OKpy>KHOCTb, 3JUIMIIC, TUIIepOoia, napadbona u ux
CBOMCTBA.

PA3JIEJI Ned Ananuruyeckasi reoMeTpusi B 3-X MEPHOM NPOCTPAHCTBE

Tema 1. IlnockocTe B TPEXMEPHOM INPOCTPAHCTBE. YpaBHEHUE IUIOCKOCTH. [Ipsmas B
TPEXMEPHOM IIpocTpaHcTBe. EE€ pasnnynble ypaBHeHHA. B3auMHOE pacrionokeHue IByX MPsSMBIX
B TPEXMEPHOM IIPOCTPAHCTBE. B3auMHOE pacnosoKeHue NpsMOU U IIJIOCKOCTH.

Tema 2. [loBepXHOCTM B MPOCTPAHCTBE — JIUIMIICOMJI, cdepa, KOHyc, IHrnepOoont,
UWIMHJP U UX CBOWCTBA.

PA3JIEJI Ne5 BBenenue B aHaIU3

Tema 1. Benenue B kypc aHanuza. MuoxectBa. JlelicTBurenbHble uncia. OCHOBHBIE
noHsTHA. YucioBele MHOXecCTBa. YucinoBble NpoMexyTkH. OKpecTHOCTb TOUKM. Jlormueckue
OIIEPALINH.

Tema 2. [Tonsatue ¢pynkuuu. CpolictBa ¢pyHkuuu. Yucnossle pyHkuuu. CriocoOsl 3aJaHus
¢ynkuuii. O6parnas pynkiusa. Cnoxnas QyHkus. OCHOBHBIE dJIeMEHTapHbIE QYHKIIMH U HX
rpadukH.

Tema 3. Ilpenen ¢pyukuuu B Touke. OTHOCTOPOHHUE TIPEEIIbI

[Mpenen ¢pyHkmum mpu X —> 0. beckoHedHO Ooibinast yHKOus. beckoHEUHO Malibie
¢ynkuuu. OmnpeneneHuss U OCHOBHBIE TeopeMbl. CBsi3b Mexay (QyHKOHEH, e€ mpenenoM u
O6eckoHeuHO Manoil gyHkuueil. OCHOBHBIE TeopeMbl O mpexaenax. IIpu3Haku CylecTBOBaHUS.
IlepBblil 3aMeuaTenbHBIN peaen. Bropoil 3aMeyaTenbHbIi Mpeaen.

Tema 4. HenpepbIBHOCTh (pyHKIIMH B TOuke. HenpepbIBHOCTh (yHKIMM B HHTEpBAJIE U HA
otpeske. Touku pa3peiBa PyHKIIMU U WX Ki1accudukamusi. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX
¢ynkuusax. CoiicTBa (yHKIMHA, HEIPEPBIBHBIX HAa OTPE3KE.

PA3JIEJI Ne6 MuddepenunanbHoe ucuncjieHne

Tema 1. Onpenenenue npousBoaHoil U auddepenunana GyHkuun. I'eomerpudyeckul u
buzndeckuil cMpIci Tpou3BOoAHOW U nuddepernuana. Tadmuna Mpou3BOAHBIX U OCHOBHBIE
npaBuiia ux Beuucienus. [IpousBoanbie 00paTHOM U cnoxkHol ¢yHkiuil. JuddepenupoBanue
HESIBHBIX U MapaMeTpUYeCcK 3aJaHHbIX QpyHKIMi. Jlorapupmuyeckoe quddepeHpoBaHme.

Tema 2. [Ipon3BoiHBIE BBICIIMX MOPSIKOB A7 SIBHO 331aHHON (QyHKIMU. MexaHn4ecKui
CMBICJI IIPOU3BOTHOM BTOPOro nopsiaka. [Ipon3BoaHbie BEICIINX MOPSAAKOB U1 HESBHO 3a1aHHON
(GyHKLIMU ¥ 3aJaHHBIX TapameTpruecku. [luddepeHumansl BEICIIMX TOPSIIKOB.

Tewma 3. Teopema depma. Teopema Pomns. Teopema Jlarpanxka. Teopema Ko,

Tema 4. HWccnemoBanwe MOHOTOHHOCTH (yHKUMHA. ODkctpemyMm. Heobxomumoe wu
JIOCTaTOYHOE YCIIOBHS CYILIECTBOBaHUS 3KcTpeMyMma (yHKIUU. BoimykiocTs rpaduka GyHKuuu.
Toukn mnepermba. Acumnrorsl rpaduxa ¢ynxnuit. ITomHoe wuccnenoBanue ¢GyHKUMA U
MOCTPOCHUE TpaduKa.

PA3JEJI Ne7 UnTerpajibHoe HCHUCTICHUE

Tema 1. ITepBooOpa3nas. HeonpeneneHnuslit uHTErpai u ero ceoiictsa. HemocpeacTsenHoe
UHTErpupoBaHue QyHkuil. MHTErpupoBaHue Mo 4acTsiM U MOJCTaHOBKOM.

Tema 2. OmnpeneneHHbI HMHTErpajl KakK NpPENesl HHTErpanbHOM cymmbl. dDopmyna
Helotona-Jleitbnuna. OcHOBHBIE CBOIICTBa  ONpPENENEHHOTO MHTErpaja. BbruncieHus
OTpesielIeHHOro UHTerpaia. ['eomerpuueckuii U GU3NUYECKUN CMBICI ONPEAEICHHOTO HHTErpaa.
Bbruncnenue miomaneid miockux ¢uryp, o0beMoB Ten BpalleHus. BpiuncieHue paboThbl
IIEPEMEHHOM CHUJIBI.

Tema 3. WNHTterpupoBanue palMOHAIBHBIX Ipobeit. WNHTterpupoBanue
TPUTrOHOMETpHUUYECKUX (GyHKUMN. IHTerpupoBaHue nppanroHaabHbIX QyHKIUH. «bepymuecs» u
«HebepylLIecs» HHTETPAIbL.

PA3JIEJI Ne8 ®yHKIMH MHOTHX NepeMEHHBbIX

Tewma 1. [Tonsarue pynkiuu 2-x nepemeHHbIX. OcHOBHBIC MOHATHS. [ paduk.
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Tema 2. YacTHbIE TPOU3BOIHBIE IIEPBOTO MOPSIIKA U UX TEOMETPUUYECKUI CMBICIT. YacTHbIE
IIPOU3BOIHBIC BBICIINX MOPSIIKOB.

Tema 3. luddepenuupyemocts u nonusiil nuddepeniman pynkuuu. Juddepenuans
BBICHIMX NOPsAKOB. [Ipon3BoHas CI0XKHON (QYyHKIMH.

Tema 4. UccnemoBanme ¢yHkuuu Ha dKcTpemyMbl. [lpemen ¢yHkumm B TOUKe.
HenpepbiBHOCTD.

PA3JIEJI Ne9 Teopusi pyHKIMIT KOMIIEKCHOTO IIePeMEeHHOI0

Tema 1. IloHdatne U mWpeACTaBIEHUS KOMIUIEKCHBIX uMced. Anredpandeckas,
reoMeTpryYecKas U okaszarenbHas (hOpMbl KOMIUIEKCHOTO yHcia. JIeficTBrs HaJ KOMIUIEKCHBIMU
YHUCJIAMHU.

Tema 2. @yHKINN KOMIUIEKCHOT'O IEPEMEHHOT0. OCHOBHBIE ITOHSATHSL.

Tema 3. Dnemenrapubie (ynkmuu. ['unepoommyeckue Qynkuu. Jlorapudmuyeckas
¢dbyskus. O000IICHHAs CTETICHHAs U TIOKa3aTelbHas GyHKIMH. OOpaTHbIC THUIIEPOOTHUECKUE U
Tpuronomerpuyeckue GpyHkuu. Ilpeaen u HenpepbIBHOCTH (DYHKIMH.

Tema 4. Ilpenen u HenpeppIBHOCTh (PYHKIMHU KOMIUIEKCHOTO NepeMeHHOro. OCHOBHBIE
3JIeMEHTapHbIe (PYHKIIUN KOMIUIEKCHOTO [IEPEMEHHOTO.

Tema 5. luddepennmpoanre GyHKINH KOMIUIEKCHOTO ITEPEMEHHOTO. Y CIIOBHS Diinepa-
Hanamb6epa. [Inddepeniumar.

Tema 6. HurerpupoBanue (PyHKUHMHM KOMIUIEKCHOIO NiepeMeHHoro. OrmpeaeneHue,
CBOIICTBa U MpaBuWIia BbiunciaeHus unrerpaia. Teopema Komu. ®opmyna Herotona-JleitOnuna.

PA3JIEJI Ne10 Psiabl

Tema 1. Yucnosbie psanpl. OCHOBHBIE MOHATHS. Psn reoMerpudeckod IpOrpeccu.
I'apmMoHnyecknii psa.

Tema 2. 3nakouepenyromuecs u 3HaKonepeMeHHbIe psbl. [Ipu3nak JleitOnuma. OOmmii
JIOCTaTOYHBIM TNPU3HAK CXOJAMMOCTH 3HAKONEPEMEHHBIX psiioB. AOCONIOTHAsE U YCIIOBHAs
CXOJUMOCTb YHCIIOBBIX PSJOB.

Tema 3. @yHKIIMOHAJIbHBIE PSAAbI: OCHOBHbIE MOHATHS. CXOAUMOCTh CTENEHHBIX PSJIOB.
Teopema AGens. VHTepBan U paaumyc CXOIUMOCTH CTemeHHoro psja. CBoHcTBa CTEMEHHBIX
PAIOB.

Tema 4. Pansl Teiinopa u Maxkiopena. PaznoxkeHre HEKOTOPBIX 3JIEMEHTApHbIX (QYHKIHUN
B psp Teitopa.

Tema 5. Tpuronomerpuueckuii pag @ypoe. Paznoxenue B psn @ypbe 2n-nepuoandecKkuil
¢byukuii. Teopema Jupuxie.

Tema 6. PaznoxxeHue yeTHbIX U HeUeTHbIX GyHKUUN. MHTerpan dypee.

PA3JIEJI Nell In¢depenuuaibHbie ypaBHeHUs!

Temal. [Iuddepennuansusle ypaBHeHus. OcHOBHble mNoHATUA. JuddepeHunanbHbie
YpaBHEHUS [IEPBOTO MOPsIKA. Y PAaBHEHUS C Pa3ACIAIOIMIMMUC IEPEMEHHBIMU. MeTO/ peleHus.

Tema 2. Opnoponnsle auddepeHunanbuble  ypaBHeHHs. JIuHeliHble ypaBHEHHS.
VYpaBuenue beprymm.

Tema 3. YpaBHeHus B noiHbIX quddepennnanax. UHTerpupyomnmi MHOKHUTEb.

Tema 4. IuddepenunanbHple ypaBHEHHUS BBICIIUX TOPSAKOB. OCHOBHBIE TOHSITHS.
YpaBHEHUs], TOIyCKAIOLHE TOHMKEHUE TIOPSAIKA.

Tema 5. Jlunelinple oaHOpOJHBIE AU(depeHInaIbHble YpaBHEHUS BTOPOTO MOPSAKA.
Jlunelinble oHOpOAHBIE AU(PepeHIInaTbHbIe YPaBHEHHS N-TO MOPsAKA.

Tema 6. JIuneitnsie HeoTHOPOAHBIE MU PepeHInaIbHbIE YPAaBHEHUS BBICIIMX TOPSIKOB.

Tema 7. Cucrempl auddepeHunanbHbIX  ypaBHeHUH. OCHOBHBIE — TOHSTHSL.
WnuTerpupoBanue HopMaiabHbIX cucTeM. CUCTEMBbI TUHEHHBIX U] PepeHInanbHbIX YPaBHEHHH C
MOCTOSIHHBIMU K03 punimenTamu.

PA3JIEJI Nel2 JiieMeHThl ypaBHEHHH MaTeMaTHYeCKON (PU3HMKH

Tema 1. BeiBo ypaBHEHHS KOJIEOaHUSI CTPYHBI M €T0 PELICHUE METOIOM Pa3IeISIOIIUXCs
IIEPEMEHHBIX.

Tema 2. BriBoJl ypaBHEHUS TEIJIONPOBOAHOCTH U €ro peiienne merogom Dypne.
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Tema 3. Pemenue ypaBuenus Jlamnaca merogom Jlanambepa

PA3JAEJI Nel13 Cayuaiinbie coOObITHS

Tema 1. Dnementsl komOuHaTOpUKH. CxeMa BeIOOpa 6e3 Bo3BpamieHuil. Cxema BbIOOpa ¢
BO3pALCHUEM.

Tema 2. CiyvaitHeie coObiTusi. [elictBust Hajg HUMU. TeOpeTHKO-MHOXKECTBEHHAs
MHTEpIIpEeTalus onepanuil Haj coobITusIMU. BepostHOCTh ciyyaitHoro coObitus. Knaccuueckoe
OIpE/ICNIEHUE BEPOATHOCTU. ['€OMETpUUECKOE OIpEAEICHUE BEPOATHOCTU. AKCHOMATHYECKOE
OIpeIeJICHUE BEPOSITHOCTH.

Tema 3. ®opMmynbl BBIYMCIEHUS BEPOATHOCTEN. YcioBHas BeposATHOCTb. dopmyna
noiaHoM BeposATHocTH. Popmyna belieca. @opmynbl BBIYMCICHHS BepoATHOCTEH. Dopmyiia
bepuymu. [Ipubnuxennsie popmyssl B cxeme bepHymn.

PA3JAEJI Ne14 Cay4aiinble BeJJUYUHbI

Tema 1. JluckperHsle citydaiinble BeauuuHbl. [loHsaTue ciyyaiiHoil BenuunHbl. OyHKINA
pacupenenenusa. Onepanuu HaJ JUCKPETHBIMU BEIMYMHAMH. MareMaTuuecKkoe O>KHIaHHE.
Hucnepcusi. CpenHee KBaapaTH4eckoe OTKJIOHEHWe. HawanpHeli MOMEHT mopsika k.
IlenTpanpHbiii MOMeHT nopsaka k. Koaddunuent acummerpun. Koaddunment sxcrnecca. Mona.
Menuana. Kautune yposss p. CBoiicTBa MareMaTudeckoro oxxuianus. CBoiicTBa TUCIEPCUU.

Tewma 2. HenpepriBHBIE City4aiiHble BenudnHbl. OCHOBHBIE OHATUA. CBOMcTBA. HucnoBbie
XapaKTepUCTUKU CIy4dallHbIX BenuuuH. MaremaTtuueckoe oxkujpanue. Jucnepcus. Cpennee
KBaJIpaTHueckoe oTKJIoHeHue. HauanbHbiii MoMeHT nopsinka k. LleHTpaabHbIi MOMEHT MOpsiaKa
k. Koadpdurmuent acummerpuu. KoadduimenT sxcriecca. Moga. Mennana. KBanTuinb ypoBHS p.
CaoiicTBa MaTeMaTUYECKOTO 0xkK1aHus1. CBOMCTBA JUCTIEPCHM.

Tema 3. Cucremsl ciiydailHbIX BelIMUuH. OYHKIUS paclpeesieHusl CUCTEMbI CIy4aiHbIX
BeIMYMH M e€ cBoicTBa. [LIOTHOCTH pacnpeneneHusi CUCTEMBbl CIyYalHbIX BEIMYUH U €€
cBoiictBa. Hes3aBucumble ciydaiiHple BelauuuMHbl. OCHOBHBIE XapaKTEPUCTUKH CUCTEMBbI
ciyyaitHbIX BeIMuuH. KoppensiuoHHbI MOMEHT U KO3((HUIIMEHT KOPPETIALHH.

PA3JEJI NelS OcHOBBI T€OpUH CJIYy4aiiHBIX MPOIECCOB

Tema 1. Ilonsatue ciayvaiiHoi (QyHKUMHM (Tpolecca), UX KiaccHu(UKaluus U OCHOBHBIE
XapakTepucTuku. JIluHelHble M HeIuHeHHble npeoOpazoBanus. JuddepeHunpoBanue u
MHTETPUPOBAHUE CITyYallHbIX IIPOLIECCOB.

Tema 2. [loHsiTHE MapKOBCKOIO ClydallHOro mnpouecca. JIuCKpeTHbIE MapKOBCKHI
npouecc. Llens Mapkosa. Ypasaenust Konmoroposa.

PA3JIEJI Ne16 OcHOBBI MaTeMaTHYECKOH CTATHCTHKH

Tema 1. Ilpenmer wmarematuueckoi cratucTuku. Kraccupukanuss JIaHHBIX H
M3MepuTeNbHble mKajbl. [leppuunas oO0padoTka pe3yiabTaToB u3MepeHuil. Bapualmonsble psbl.
I'paduueckoe n3obpakeHue BapuallMOHHBIX PsiIoB. [ eHepanbHas 1 BHIOOPOYHAsk COBOKYITHOCTH.
Cratuctuueckoe pacnpezeneHue BblOOpkU. OneHuBaHue mapaMmerpoB. JloBepurenabHbIe
MHTEPBAJIBL. I'paduueckoe u300pa’keHHE CTATUCTHYECKOro pacrpenesneHus. UYuciaoBbie
XapaKTePUCTUKU CTAaTUCTUYECKOTO pacnpesiesieHus. Mepbl IeHTpaJIbHOM TeHICHITUH.

Tema 2. IIpoBepka CTaTUCTUYECKUX TMIIOTE3. 3a7ja4l CTATUCTUYECKOM TPOBEPKU THITOTES.
Craructnueckuit kpurepuil. Kpurepnii [Inpcona. Kpurepuit Konmoroposa.

4.4 Tembl U IVIAHBI IPAKTHYECKUX 3aHATHH

1 cemecmp (kadxcooe npakmuueckoe 3auamue no 2 yaca)
1. Matpuusl. Onpenenutenu. CucTEMBbI IMHEWHBIX ypaBHEHUM.
1) Marpuiisl, 1eHCTBUS HA/T HUMHU.
2) OOparHas MaTpuIla ¥ €€ HaX0XKJCHHE.
3) OmpeaenuTesii BTOPOTO M TPETHETO MOPSIKA, NX CBOMCTBA U BHIYHCIICHHE.
4) OnpeaenuTeNy MopsaKa BbIlIe 3-TO U UX BBIYUCIICHHE.
5) PemieHre CHCTEMBI JIMHEHHBIX YPABHCHUH MATPHUHBIM CIIOCOOOM.
6) Pemienne cucTeMbl TMHEHHBIX YpaBHEHUI ¢ TOMOIIIBIO TpaBmiia Kpamepa.
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7) Pemenue cucTeMbl JIMHEHHBIX ypaBHEHHUN MeToI0M ["aycca.

2. OCHOBHBIE TIOHATHS BEKTOPHOU anreOpsl. Pa3nndnbie BUIbI TPOU3BEIEHUS BEKTOPOB.
1) T'eomerpuyeckue ACHCTBHS HAJl BEKTOPAMHU.
2) Tlpoexkius BeKTOpa Ha OCh U €€ CBOMCTBA.
3) Apudmernueckue qeHCTBUS HAJl BEKTOPAMH B KOOPIUHATHOU (opme.
4) CxaysspHOE MPOU3BEICHIE BEKTOPOB U €r0 CBOMCTBA.
5) VYcIiioBus OPTOrOHAIBHOCTH U KOJUIMHEAPHOCTH JIBYX BEKTOPOB.
6) VYroa MexIy BEKTOpaMH.
7) BekropHOE NpOM3BEICHUE BEKTOPOB.
8) CwmemaHHOE POU3BEACHUE BEKTOPOB.

3. [IpsiMble Ha MIIOCKOCTH U MX B3aUMHOE pacnojoxenue. Kpusbie Broporo mopsjaka.
1) PaccrosiHre MEXy ABYMS TOUYKAMH U JICJICHHE OTPE3Ka B 33 JAHHOM OTHOIICHHH.
2) Tlpsimas Ha TUIOCKOCTH.
3) VYpaBHeHue MpSIMOii Ha TUIOCKOCTH.
4) BzauMHOE PacnoI0KeHHE MPSMbIX Ha IIOCKOCTH.
5) OxpyxHocTb. Diurnc. ['unepbosna. [Tapadona.

4. [Ipsimas v nmockocTh B IpocTpaHcTBe. X B3auMHoe pacnioniokeHue. IloBepxHoctu B
IPOCTPAHCTBE.

1) VYpaBHeHHS IIOCKOCTH.

2) VYpaBHEHUs MPSIMOU B TPEXMEPHOM HPOCTPAHCTBE.

3) BsauMmHOe pacronoKeHHe IBYX NPSMBIX B TPEXMEPHOM IIPOCTPAHCTBE.

4) B3zauMHOE pacnoIoKeHHEe PSMON U TUIOCKOCTH.

5) Dmmuncoun, cdhepa, KOHYC, THIIEPOOTOHI, IIHHAP U UX CBOICTBA.

5. MHosxecTBa. DeMeHTHI JOrUKH. DyHKIHS.
1) MmuoxectBa. YuCI0BbIE MHOXKECTBA.
2) Yucnosbie MpoMexyTKu. OKPECTHOCTh TOUKH.
3) Jloruueckue oneparyH.
4) Oyukiun. CiocoOs! 3a1aHust QyHKIHHA.
5) OOpatHas GyHKITHSL.
6) CnoxHast QyHKIHS.
7) OCHOBHBIE 3JIEeMEHTAPHBIC QYHKIIUH U UX IPAPUKH.

6. [Tpenen. HempepbIBHOCTS.
1) Tlpenen GpyHKIHMHU B TOUKE.
2) OIHOCTOPOHHHE MPEIebl, KIaCCU(PHUKAIIUS TOUSK pa3phbiBa.

oo
3) Heomnpenenennocts Buaa o~

0
4) HeomnpeneneHHOCTh BUIA >

5) TlepBblit 3aMevaTebHbIIN MPEIE.
6) BTopoii 3aMeuaTesbHbINA Tpe/Iet.
7) Heompenenennoctu Buga 00 — o, 0 * o,

7. ITpousBonHas u eé€ Beruncienue. [IponsBoansie u auddepeHnnanbl BHICIIUX MOPSAKOB.
1) TlpousBomHas u muddepeniman GyHKIUH.
2) Tlpou3sBojHbIe 0OpPATHOW M CIOXKHON QYHKITHIA.
3) JuddepeHnupoBanne HEIBHBIX U MapaMETPUICCKH 3aJaHHBIX (YHKIIHI.
4) Jlorapupmuueckoe nuddepeHpoBanme.
5) IIpaBuio Jlomurass.



6) Ilpon3BojaHBIC BBHICIIMX MMOPSAKOB JUIS SBHO 33IaHHOM ()yHKIIUH.

7) TIpou3BojaHBIC BBICIIMX MOPSAKOB JUIS HESIBHO 33JaHHON (DYHKIMU M 33aHHBIX
napamerpuuecku. J{uddepeHuansl BEICIINX TOPSIKOB.

8) IlomHoe uccaemoBanue GyHKINN U MOCTPOEHHE rpaduKa.

8. HeompeneneHHplit HHTErpall, METO/IbI €r0 BHIYHCIICHHUS.
1) HemnocpeacTBeHHOE HHTEPUPOBAHKE () YHKIIHHA.
2) UHTerpupoBaHHE 1O YACTIM.
3) HHTerpupoBaHUE METOIOM IOJICTAHOBKH.
4) HHTerpupoBaHKe PAIHOHATIBHBIX (YHKIIHH.
5) HuterpupoBaHue UPPAIHOHATBHBIX M TPAHCIICHICHTHBIX (YHKIIHH.

9. OmnpenenenHblii nHTETpai, ero ceoiicrea. ®opmyna Hetotona-JleitOuuma. OcHOBHBIE
METO/bl MHTEIPUPOBAHHUS.

1) ®opmyna Herorona-JleiiOnuia. Beraucienust onpeneieHHOro HHTerpaa.

2) Wuterpai ¢ nepeMEeHHBIM BEPXHUM IIPEICIIOM.

3) 3ameHa nmepeMEHHOI B ONPEICICHHOM HHTETpaJe.

4) dopmysa UHTETPUPOBAHHUS 110 YACTSM B OIPE/ICIICHHOM HHTErpaje.

5) Ilnomaas KpUBOJMHEHHOM TPAIICIIUH.

6) HecoOCTBEeHHBINM HHTEIPAIIBI.

7) dopmyra Tpanenuii.

8) dopmyma napaboi.

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

1. @OYHKIIMY MHOTHX MTEPEMEHHBIX.
1) OyHK1MsA 1BYX U OoJiee nepeMeHHbIX. O0IacTh onpeiesieHus 1 0071acTh 3HAUCHHH.
2) ['eomeTprueckoe n300pakeHNne PYHKIMU JBYX EPEMEHHBIX.
3) JuddepenunpyemMocTs GyHKIUH.
4) YacTHble POU3BOIHBIE.
5) [Tpon3BoIHBIE CIIOKHBIX (DYHKITHIHA.

6) Nuddepennnan GyHKIHH.

2. @YHKIMY MHOTUX MEPEMEHHBIX
1) [Tpon3BoaHas MO HANPaBIEHUIO.
2) ['panuenT.
3) YacTHble MPOU3BOIHBIE BBICIINX HOPSIKOB.
4) Juddepenunansl BHICIINX TOPSAKOB.

5) [Tpenen pyHkuuu.

6) HenpepbIBHOCT DYHKITHH.
7) OKCTpEMyMBl.

8) HccnenoBanue QyHKIHH.

9) I'padux pyHKINH.

3. Teopus GyHKINN KOMIIJIEKCHOTO IIEPEMEHHOTO.
1) Anrebpanyeckas (opMa KOMIIJIEKCHOTO YHUCIIA.
2) Tpuronomerpudeckas popma KOMIUIEKCHOTO YHUCIIA.
3) [ToxazarenbHast popmMa KOMILIEKCHOTO YKCIa.
4) ['eomeTpuueckoe n300pakeHne KOMILIEKCHOTO uncia. @opMyisl nepexoaa.
5) JleiicTBUS HAJl KOMIUIEKCHBIMU YHCIaMH B anredpanyeckoil popme.
6) JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIAMH B TPUTOHOMETPHYECKOH opme.

7) JleficTBUsI HaJT KOMIUIEKCHBIMH YHCJIaMU B TTIOKa3aTeIbHOU (hopme.



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

9)

10)
11)
12)

1)
2)
3)
4)

1)
2)
3)
4)

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

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

1)

Teopust GyHKIHI KOMITJIEKCHOTO MTEPEMEHHOTO

DneMeHTapHbIe PYHKITUH.

['unepbonmueckue GyHKITUH.

Jlorapudmudeckast GyHKIHS.

O06o0011eHHas cTeneHHast ¥ oKas3areabHas (QyHKIUH.

OO6paTHbie TUNepOOTNIYECKHE U TPUTOHOMETPUYECKUE (PYHKIIHH.
[Tpenen u HeNpPepHIBHOCTH (PYHKITUH.

HuddepennmpyemMocTsb GyHKITUH.

Boccranosnenue aHaTMTHUECKON (DYHKIIMHU TIO €€ JeHCTBUTEILHON I MHUMOM
YacTH.

I'eomeTpuyecKknii CMBICIT MOJYJISI U apI'yMEHTA IIPOU3BOIHOM.
KondopmHubie oToOpakeHus.

Ananutudeckue QpyHKIUH.

[Tpon3BoOIHBIE BBICIIUX MOPSIAKOB.

Teopust GyHKIHI KOMITJIEKCHOTO TIEPEMEHHOTO.
HeonpeneneHnusiii uaTerpas.

Brruncnenue unrerpanos mo gopmysne Hoerotona-JleitOnuma.
NHuTterpan no KOHTYpYy.

Wurerpansnas popmyna Komru.

Teopust GyHKIHI KOMILIEKCHOTO MIEPEMEHHOTO

N3omupoBaHHbIE 0OCOOBIE TOUKH U BbIYETHI (pyHKIMHA. Knaccupukaus ocoObIX TOUeK.

Bbruersl pyHKIMIA.
Brrunciienue onpeaeneHHbIX HHTErPAJIOB C OMOIIBIO BBIUETOB.
HecoOcTBeHHBIE HHTETPAIBI OT ACWCTBUTEIHHON IEPEMEHHOM

Psanwr.

YHucnossle psiibl.

P reoMeTpuyecKkon porpeccum.

I'apMoHMyecknii psa.

3HAKOUYEPENYIOIINECS U 3HAKOIIEPEMEHHBIE PAIBL.

[Tpusnaxk JleiiOHuna.

OOt 1oCTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSI0B.
AOCOIOTHAs U YCIIOBHAS CXOAMMOCTD YHUCTIOBBIX PSIIOB.

Paner

Crenennsle psaasl U psan Telinopa.

Psn Jlopana.

CX0IMMOCTb CTENEHHBIX PAJIOB.

WHTepBan u paguyc CXOAMMOCTH CTEIIEHHOTO psi/a.

CBolicTBa CTETIEHHBIX PSI0B.

Psaner Teinopa u MaxknopeHa.

PaznoxxeHne HEKOTOPBIX dJIeMEHTapHBIX QYHKIUH B psija Teiinopa.
OpTOroHanbHOCTh CUCTEMBI TPUTOHOMETPUYECKUX (DYHKIIMH Ha OTpe3Kax
KommnekcHast popma psiga @ypbe

Paznosxxenue B psin @ypbe NepuondecKux, YeTHbIX (QYHKIUH.
Henomnneie psaaer Oypse.

Paznoxenne ¢pyuknuii B psg @ypbe Ha MPOU3BOIBHOM OTpe3Ke JUTHHBI 21,

Huddepennmanpabie ypaBHEHUS.
Pewienne ypaBHeHUN ¢ pa3gessilOLUMUCS IEPEMEHHBIMU.
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10.

11.

12.

13.

14.

15.

16.

2)

1)

1)

1)

1)

1)
2)

1)

2)
3)

1)
2)
3)
4)

Perienue ogHOPOAHBIX TMHEHHBIX AU (hepeHInaTBHBIX YPaBHEHHH U CBOSIIUECS K

HHM.

Huddepennmanbpabie ypaBHEHUS.
Pemenue ypaBHeHHMIA B MONHBIX quddepeHInanax.

JuddepeHumanbabie ypaBHEHHS.
Pemenue nuddepeHnnanbHbIX ypaBHEHUH BBICIINX ITOPSIIKOB.

Huddepennmanbabie ypaBHEHUS.
Pemenue nuHeHHBIX OAHOPOIHBIX AU PEepeHITNATBHBIX YPAaBHEHUH BBICIITUX
HOPSIIKOB C MIOCTOSTHHBIMHU KO3 (QUITCHTAMH.

Juddepennnansubie ypaBHEHUS.
Pemenue muHEHHBIX HEOMHOPOIHBIX MU (QEepeHITMATBHBIX YPaBHEHUH BBICIITUX
HOPSIIKOB.

JuddepennnansHbie ypaBHEHUS.
Hopmanehusie cucremsl auddepeHnnanbHbIX ypaBHEHUH.

OpnHopoHbie cucTeMbl AU PEpEeHINATHHBIX YPAaBHEHUH.

DneMeHThl ypaBHEHUIN MaTeMaTu4eckoil (pU3uKu.

dusznueckue 3a1a4u, IpuBoIAIIHecs K A depeHInaIbHbIM YPaBHEHUSIM B YaCTHBIX

IIPOU3BO/IHBIX.
3amauu, CBA3aHHBIC C KOJIEOATEILHBIMH MPOIECCAMHU.
3anauu, cBA3aHHbIE ¢ MU Dy3HeH.

OJeMeHThl ypaBHEHUH MaTeMaTHu4ecKol (pU3UKU

3aaun, CBA3aHHbBIE CO CTAIIMOHAPHBIMU MPOIIECCAMHU.

3aa4u, CBA3aHHbBIE C TEMJIONPOBOJHOCTHIO.

®opmyna ['puna.

®yHkuys ['puHa u €€ npuMEeHeHNe K PEIeHUIO KPaeBbIX 3a/1a4.

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

1.

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

1)
2)
3)

1)
2)

OneMeHThl KOMOMHATOPUKH.
®dakTopua.

[TepecTanoBku, cxema 6e3 MOBTOPEHHUS.
Pa3menienus, cxema 6e3 MOBTOPEHUS.
Coueranus, cxema 0e3 HOBTOPEHHUS.
[lepecTaHOBKH, cXeMa C TIOBTOPCHUEM.
Pa3merienusi, cxema ¢ MOBTOPEHUEM.
CoueraHus, cxema ¢ TOBTOPEHHEM.
KomOuHaTopHbIe ypaBHEHHUS.

Crnyuvaiinble cOOBITHS, UX Kiaccudukanus. Anredpa COObITHH.

CrnyqaifHpie COOBITHS, JOCTOBEPHOE, HEBO3MOKHOE U MPOTHUBOMIOIOKHOE COOBITHS.
CoBMecTHBIE M1 HECOBMECTHBIE CITy4YaifHble COOBITHS.

CymMa 1 npousBeieHHe COOBITHA.

OnpeneneHns U CBOMCTBA BEPOATHOCTE. DOPMYJIbl BBIYUCIEHUS BEPOSITHOCTEM.
Kiaccuueckasi BEposSITHOCTb.
['eomeTpuyeckas BEpOATHOCTb.
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3) YcioBHas BEpOSTHOCTb.

4) dopmyiia MOIHON BEPOATHOCTH.

5) ®opmyia baiieca.

6) BeposTHOCTh pacnipenencHus bepuysuu.
7) ®opmyna [lyaccona.

8) JlokansHas popmyna Myaspa-Jlammaca.

9) Unrerpanbuas popmyna Myaspa-Jlarmiaca.

JlucKpeTHbIe clTydyaliHbIe BETUYUHBI H UX XaPAKTEPUCTUKU.
1) Psan pacnpenenenus JJCB.
2) ®ynkuus pacnpenenenus JJCB.
3) Omepanuu HajJ AUCKPETHHIMU BETHYMHAMHU.
4) OcHoBHble BakHeimue pacnpeneneHus [{CB.
5) Marematnuueckoe OKUIaHuUE.
6) ducnepcus.
7) Cpennee KBaapaTHYECKOES OTKIOHEHHE.
8) HauanbHbII MOMEHT MOpsIIKa K.
9) LleHTpanbHbIii MOMEHT mmOpsaKa k.
10) KoapummeHT acuMMeTpHH.
11) Koapumuent skcrecca.
12) Mona.
13) Menuana.
14) KBaHTWIIb YPOBHS P.
15) CpoiicTBa MaTeMaTH4eCKoro oxuaanus. CBOMCTBA JUCIICPCHH.

HenpepbiBHbIE c1ydaiiHble BETUYMHBI U UX XapaKTEPUCTHKH.
1) TInotHocts pacnpenenenus HCB.
2) ®yukuwms pacnpeaeneaus HCB.
3) Omepanuu Ha/l HEIPEPHIBHBIMH BEJIMYMHAMU.
4) OcHoBHbIe BaxHeiimme pacrnpeaenetus HCB.
5) MareMaTHueCKOe OKUIaHHUE.
6) ducnepcusi.
7) CpenHee KBaJpaTHIeCcKOe OTKIOHEHHE.
8) HauanbHbIit MOMEHT TIOpsiaKa K.
9) LleHTpasnbHBI MOMEHT MOpsiKa k.
10) Koo duueHT acuMMETpHH.
11) KoadpdunueHr sxcuecca.
12) Mona.
13) Menuana.
14) KBaHTWIIb YPOBHS D.
15) CBoiicTBa MaTeMaTHUECKOT0 OkuAaHus. CBOWCTBA TUCIICPCHH.

Cucremsl ci1ydaliHbIX BEJIWYHH.
1) ®ynkuums pacnpeneacHus] IByMEPHON CIy4aifHON BEJTMYHHBIL.
2) JluckpeTHas IByMEpHas ciydaiiHas BeMUMHA U €€ TaOJHIla pacpeIe/iCHHS.
3) HemnpepbiBHas AByMepHas CllydaiiHas BEIMYHHA U TUIOTHOCTh BEPOSITHOCTH.
4) 3aBUCHMOCTb M HE3aBHCUMOCTD CITy4allHBIX BEJIUYHH.
5) OcHOBHBIEC XapaKTEPUCTUKHU JIBYMEPHOU CITy4aliHOW BEJTHYMHBI.
6) KoppensimoHHbIi MOMEHT U KO3()OUIIEHT KOppesIuu.

Cny4aitHas ¢yHKIHS (IPOIIeCc).
1) TlIporuecchl ¢ HE3aBUCUMBIMH MTPUPALICHUSIMU.
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2) IlyaccoHoBCKuii mporiecc.
3) CranuoHapHbIEC MTPOIECCHI.

MapkoBckull ciaydaitHsiil mpoiecc. Llens Mapkosa.
1) Tlpumeps! neneir Mapkosa.
2) TlepexoHble BEPOSTHOCTH.

Br160pKu 1 X XapaKTePUCTUKH.
1) Krnaccudukaius T1aHHBIX U U3MEPUTEIbHBIC IIKAIbI.
2) IlepBuunas 006pabOTKa Pe3yIbTATOB U3MEPEHUIA.
3) BapuanuoHHbIC PSIbL.
4) T'padpuueckoe n300pakeHnE BapUALIMOHHBIX PSIIOB.
5) T'enepanbHas 1 BEIOOPOYHAS COBOKYITHOCTH.
6) CrartucTuyeckoe pacrnpeesicHie BBIOOPKH.
7) OreHUBaHKE TAPAMETPOB.
8) JloBepuTelbHBIC HHTEPBAJIBI.
9) TI'paduueckoe H300paKEHUE CTATUCTHYECKOTO PACHIPEICICHUS.
10) YucnoBbie XapaKTEPUCTUKH CTATUCTUIECKOTO PACIIPEICIICHHSL.
11) Mepbl IEHTPATbHOM TCHICHIIUH.
12) TIpoBepka CTaTHCTHYECKHUX THITOTE3.
13) 3aaum CTaTHCTHYECKOI MPOBEPKHU TUIIOTE3.
14) CTaTUCTHYECKHUI KPUTEPHUIA.
15) Kpurepuii [Tupcona.
16) Kpurepuii Konmoroposa.



[IprMep NMpakTUYECKOTO 3aHATHUS

3anstue Ne 12 (2 cemectp).

Ne6. Penienre TMHESHHBIX OAHOPOJHBIX I[I/Id)d)eDGHHI/IaJILHLIX YPaBHECHHUI BBICIIMX

HOPAAKOB C ITIOCTOAHHBIMHA KOC—)d)d)I/IHI/IeHTaMI/I.

Heanb padorsi: ChopmupoBath yMeHUE pemniaTh JWHEWHbIE TudQepeHIrnaIbHbIe
ypaBHEHUS BTOPOTO U BBICIINX MOPSIAKOB C MOCTOSTHHBIMHU KOA(h(DHUITHEHTaAMH.

KpaTtkasi TeopeTnyeckasi 4acTh JIJisl IPOBeeHUs] MPAKTUYECKOT0 3aHATHUS

Jlunetinvle ypagnenusi 6mopo2o nopsoka ¢ NOCMOAHHbIMU KOIPpuyuenmamu

1. Oonopoonwie
y"+py'+ay =0, e
p u q -4ucna

1) 3amucathb XapaKTEPUCTUYECKOE ypaBHEHHUE
A% + pA+q=0 ¥ HaliTU €ro KOpHU Ay u Ay;
2) ecimu Ay u A, — pasnMYHbIE AEHCTBUTEIbHbIE YUCIIA,

MX AoX .

To Y(X)=Ce™?" +C,e"";
3) ecmu 4, = A, = A — paBHbIC ICHCTBUTEIBHBIC YKCIA,
o Y(X) = Ce™ + C,xe™;
4) ecimu A, =+ i — CONPSIKEHHBIE KOMILIEKCHBIE

qucna, To Y(X) = C,e™ sin fx+C,e™ cos px:
5) BBINOJIHUTE IPOBEPKY.

2.Heoonopoonvie

PemieHne HAXOAUTCS B BUAC Y =Y, + Y, I/1e Y, - oOmiee

pEemICHUC COOTBCTCTBYOIICTO OJHOPOIHOTO
YpaBHCHU:, Y - 4aCTHOC PCUICHUE UCXOAHOTO

HEOJIHOPOJHOI'0 YPaBHEHMUS

2.1. C npaBoii 4acThIO
CIIeMAIBHOTO BU/IA
y'+py' +ay =r(x)
r(x) =e”(P,(x)cos fx+Q
, T1e

o, f - ducna,

P, (X) - MHOTOUIIEH
CTEIEeHH N OT
IIEPEMEHHOMU X,
Q,,(X) - MHOTOUIIEH
CTEMEeHH M OT
IIEPEMEHHOM X.

1) Haiitu Yy, - oOmee pelieHHe COOTBETCTBYOIIETO

oxHopoxHoro ypasuerust Y + Py +0qy =0;
2) 1o BUY paBoii 4acTH ypaBHEHHUS
m (%) ?’E&@Qe“’( (P, (X)cos X+ Qn (xX)sin Ax) 3anucath Y B
Bume Y = e (N, (x)cos Sx+ M, (x)sin gX)x" , rme
t=max(n,m) , N;(x), M{(x)
creneHu t ¢ HeonpeeIeHHBIMU KO3 PPUITUEHTAMU OT
MEPEMEHHON X, I - YHCJI0, KOTOPOE IMOKa3bIBAET,

MHOI'OYJICHBI

CKOJIBKO pa3 dYHuCJIo (0! + ,BI) SBJIICTCSI  KOPHEM
XapakTtepucTrueckoro ypasuenus (r =0,1,2);

3) maittn HEOIpeeICHHbIE KOd(hPHUITEHTHI
mHOrowieHOB N; (X), M (X);
4) 3anucatb oO1ee pelieHue HCXOJ/IHOTO

HeogHopoaHoro ypasuenus Y + PY' +qy =r(X) s
Bune Y(X)=yo +Y;
5) BBINOJIHUTH MMPOBEPKY.
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2.2. C npaBoif 4acThiO
IPOU3BOJIHHOTO BUIA

y'+ py' +aqy = f(x)

1)

2)

3)

4)

5)

6)

HaiTh Yy, - oOuiee pEUIeHHE COOTBETCTBYIOLIETO
oJTHOpOHOTO ypaBHeHUs Y + py’' +qy =0 B BUjC
Yo =C1y; +Cyy, , tne C;,C, — npousBOJIbHBIE
gucna, Yi, Y, - (QyHIaMeHTanbHas cucTeMa
peleHni 0THOPOTHOTO YPaBHEHMUS;

pELINUB CUCTEMY { C1(3)y1+Co(x)y, =0 HaWUTH
Ci(x)y1 +Ca(X)yz = f(X)’

C1(x) 1 Cy(x);

IPOUHTErpUpOBaB (PyHKUUU C;(X) U Cy(X), HAUTH

Ci(x) 1 Cy(X);

3anmcaTh JacTHOE perieHue HCXOJAHOTO

HEOJTHOPOJHOTO ypaBHeHus y"+ py'+qy = f(X) B

Buge ¥ =Cy(X)y; +Ca(X)Y2;

3anmcaTh o0ree pelieHne HCXOJHOTO

HEOHOPOIHOTO ypaBHeHus B Buie Y(X) =Yg +Y;

BBIINIOJIHUTH [TPOBEPKY.

KonTpoJsbHbIEe BONPOCHI JJis1 MPOBEPKH TeOPEeTHYECKUX 3HAHMIA, YMEeHUI U

HABBIKOB /10 BHINIOJIHEHHSI PA0OTHI:

1. Kakyro mnociaenoBaTeIbHOCTh JICUCTBUN HEOOXOJMMO BBIMOJHUTH IS
peIieHrsT OJHOPOJHBIX JHHEHHBIX Ju(depeHINaNbHBIX YpPaBHCHUH C
MOCTOSIHHBIMU KO3 pureHTamu?

2. Kakywo mnocienoBatenbHOCTh JCHCTBHM HEOOXOAUMO  BBITIOJIHUTH IS
pelieHrsT HEOTHOPOJHBIX JIMHEHHBIX 1uddepeHIInaabHbpIX YpaBHEHUNA C
MpaBOM YacCThIO CIIEUAIBHOTO BUA?

3. Kakyw mocnenoBaTenmbHOCTh JACHUCTBUH HEOOXOIWMO BBITIOJHUTH IS
pelieHrsT HEOJTHOPOJHBIX JIMHEHHBIX JuddepeHnanbHbIX YpaBHEHUNH C
MIPaBOM YaCTHIO MPOU3BOJILHOTO BUIA?

3aaHus NPaAKTHYECKOH padoThI:

1. Haiitu yacTHOE penieHne oqHOPOAHBIX T PepeHInaTbHBIX YPABHEHHU BTOPOTO

NOpsiJIKa C MOCTOSTHHBIMU KO3 dULIMeHTaMU

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.

1.7.
1.8.

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)=1y'(0)=1

n rﬂ-
y"+9y =0, y(0)=0,y(z)=1

y"+y'=0, y(0)=2,y'(0)=0
y" =10y’ + 25y =0, y(0) =0, y'(0) =1
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1/ 3 l3
1.9, 9y+y=o,y(§>=z,y<§)=o

L0y 4y 45y=0,y(0)=0,y'(0) =1

2. Haiitu pemieHre HEOIHOPOAHBIX AUQPQPEpEHINATBHBIX YPaBHEHUN BTOPOTO U
BBICIIMX TIOPSAKOB C TIOCTOSIHHBIMH KO3(duimeHTaMu (C MpaBOd YacThIO
CIIeIIMaJILHOTO BUJIA)

1.1. vy +y=4e*
2x
1.2. 3y —2y =xe3
13. y' +y —2y=—4
14. y'+y —2y =cosx —3sinx
15. y =15y =x3—x+1
1.6. y —7y +6y=>5e*
1.7. y' +4y = dxe™*
18. y' +y —=2y=0
1.9. y—5y+6y—(x+1)e2x
1.10. y"— 6y + 25y = 2sinx + 3 cos x

IHosicHeHusi k padoTre

Pemenune kaxmod 3aauu HEOOXOIMMO aKKypaTHO O(OpMIISTH B pabouei
TEeTpaay, COMPOBOXKAAas YepTekaMu, BBIBOJAOM (OpMYysIl U MOAPOOHBIMU
nosicHeHUsIMUA. [Ipy BBIMIOMHEHUM 3alaHUNl MOXKHO TOJIb30BAaThC COOPHUKOM

bopmyi.

OO0ecne4yeHHOCTH 3aHATHS: KAHIICJISIPCKHUE MPUHAJICKHOCTH (pydKa, KapaHJalll,
JUHENKa, IUPKYJIb, JACTUK), padoyast TeTpab, TETPaab C GopMyIaMu

KoHTpoabHbIe BONPOCHI 115l MOATOTOBKH K c00eceJ0BaHUIO

1. CdopmynupyiTe anropuTMbl  pEIICHHS  ypaBHEHUH,  JOMYCKArOIIUX
MOHIKEHHE MOPSIKA.

2. K kakomy TUITy OTHOCUTCS KaXKJI0€ U3 YPABHEHUI1?

3.  OO6ocHyiiTe MPaBWIBHOCTh BHITIOJIHEHHBIX PACYETOB.

5. O6pa3oBaTe/ibHbIe TEXHOJOTHHU
Ne HaumenoBanue .
Buabl yueOHbIX 3aHATHI OO0pa3zoBaTe/bHbIC TEXHOJIOTHH
n/n pa3jaeia
Jlexmms Ne 1 Jlexmms
[IpakTueckoe 3ansitue Ne 1 ITpakTnueckoe 3aHsATHe
1. |Jluneiinas anrebpa CamocrosiTenpHas pabora KoncynbeTupoBanue u nposepka
JIOMAIITHUX UHIUBUIYATbHBIX
3aJaHui
Jlexmus Ne 1 Jlexmnsa
[IpakTrueckoe 3anstue Ne 1 [IpakTrueckoe 3aHsTHE
2. |BektopHas anrebpa
CamocrosrenbHas pabora KoHcynpTupoBaHue u npoBepka
JIOMAITHUX WHIUBUAYAIbHBIX
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3aJaHui

Jlexuus Ne 1 Jlexuus
[IpakTuueckoe 3austue Ne 1 [IpakTrueckoe 3aHsTHE
AHanuTnyeckas
3. reoMeTpH CamocrosiTenbHas padbora KoHcynpTupoBaHue u npoBepka
JOMAIIHUX WHIUBUAYAIbHBIX
3a1aHUI
Jlexnusa Ne 1 Jlexusa
AHanuTnyeckas [IpakTuueckoe 3anarue Ne 1 IIpakTHueckoe 3aHsaTHE
4. |reometrpus B 3-x CamocrosrenbHas pabora KoHcynpTpOBaHue U poBepKa
MEPHOM IIPOCTPAHCTBE JIOMAIIHUX WHIUBUAYAIbHBIX
3aJaHun
Jlexuus Ne 1 Jlexuus
Jlexnusa Ne 2 Jlexusa
[IpaxkTnueckoe 3ansatue Ne 1 IIpakTHueckoe 3aHsaTHE
5. |BBexneHue B aHanus IIpakTnueckoe 3anarue Ne 2 PaboTa B MaJsibIx rpynnax
CamocrosiTenbHas padboTa KoHncynpTupoBanue u nposepka
JIOMAIIHUX WHIUBUAYAIbHBIX
3alaHUI
Jlexumst Ne 1 Jlekuus
Jlexmus Ne 2 Jlexusa
6 Huddepernumansuoe  |[Ipakrudeckoe 3ansrue Ne 1 [IpakTuueckoe 3aHsATHE
UCYHCIIEHUE CamocrosrenbHas pabora KoHcynpTupoBaHue u npoBepka
JIOMAILTHUX UHIUBUAYAIbHBIX
3alaHUN
Jlexumst Ne 1 Jlekuus
[IpakTnueckoe 3anarue Ne 1 [IpakTnueckoe 3aHsATHE
v NHterpansnoe [IpakTnueckoe 3anstue Ne 2 PaGota B ManbIx rpynnax
" |ucuucnenue CamocrosrenbHas pabora KoHcynpTupoBaHue u npoBepka
JIOMAITHUX WHIUBUAYAIbHBIX
3aJaHuN
Jlexknusa Ne 1 Jlekuus
Jlexmus Ne 2 Jlexnsa
[IpakTnueckoe 3anstue Ne 1 PaGota B ManbIx rpynnax
8. YHKLHH MHOTHX IIpakTnueckoe 3ansaTue Ne 2 [IpakTnueckoe 3aHsATHE
MIEPEMEHHBIX
CamocrosiTenbHas paboTa KoHncynpTupoBaHue u nposepka
JIOMAIIHUX WHIUBUAYAIbHBIX
3aIaHUI
Jlexmus Ne 1 Jlexmsa
[IpaxkTnueckoe 3anstue Ne 1 Pabota B ManbIx rpynmnax
. [IpakTnueckoe 3ansatue Ne 2 IIpaxTrueckoe 3aHsaTHE
Teopust pynkuumit
9 |koMILICKCHONO [Tpaktryeckoe 3ansTre Ne 3 [IpakTHueckoe 3aHsATHE
IIpakTuyeckoe 3anstue Ne 4 TpeHuHr
IIEPEMEHHOTO
CamocrosiTenbHas paboTa KoncynpTupoBanue u npoepka
JOMAIIHUX WHIUBUAYAIbHBIX
3aJaHui
Jlexmus Ne 1 Jlexmsa
[IpaxkTnueckoe 3anstue Ne 1 [IpakTHueckoe 3aHsATHE
10. |Pser [IpakTnueckoe 3anstue Ne 2 PaboTa B MaJibIx Tpymnmnax

CamocrosiTenpHas padbora

KoHcynpTHpOBaHuE U MpOBEPKa
JOMAlIHUX I/IHI[I/IBI/I,Z[yaJILHLIX
3aJaHui
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Jleknmsa Ne 1 Jlexnsa
Jlexuust Ne 2 Jlekuus
Jlekmug Ne 3 Jlexusa
Jlexuust Ne 4 Jlekuus
[IpakTuueckoe 3austue Ne 1 [IpakTrueckoe 3aHsTHE
[IpakTnueckoe 3ansatue Ne 2 TpeHunr
11. Jnbdepenmmarusie [IpakTuueckoe 3ansitue Ne 3 [IpakTrueckoe 3aHsTHE
ypaBHEHUS
[IpakTnueckoe 3anarue Ne 4 PaboTa B MaJsbIx Tpynmnax
[IpakTuueckoe 3ansitue Ne 5 [IpakTrueckoe 3aHsTHE
[IpakTuueckoe 3ansatue Ne 6 IIpakTHueckoe 3aHsaTHE
CamocrosiTenbHas paboTa KoHcynbTHpOBaHMEe 1 MpoBEpKa
JIOMAIIHUX UHIWBUIYaTbHBIX
3aJaHuN
Jlexumst Ne 1 Jlekuus
. [IIpakTnueckoe 3ansarue Ne 1 Tpenunr
DneMeHThl ypaBHEHUM
12. |MaTeMaTiiecKo [IpakTnueckoe 3ansatue Ne 2 IIpakTHueckoe 3aHsaTHE
F— CamocrosiTenbHas paboTa KoHcynbTupOBaHue 1 npoBepka
JIOMAITHUX UHIUBUIYaTbHBIX
3alaHUN
Jlexumst Ne 1 Jlekuus
Jlexmus Ne 2 Jlexusa
Jlexuus Ne 3 Jlexuus
[IpakTnueckoe 3anstue Ne 1 [IpakTuueckoe 3aHsiTHE
13. |Cnyuaitnbie coobrtus  |[IpakTrueckoe 3ansTre Ne 2 TpeHnunr
[IpakTuueckoe 3anstue Ne 3 Pabota B ManbIx rpynmnax
CamocrosiTenpHas pabora KoncynpTupoBanue u npoBepka
JIOMAIIHUX WHIWBUAYaTbHBIX
3a1aHUIN
Jlexmms Ne 1 Jlexnsa
Jlextmst Ne 2 Jlekuus
Jlexmus Ne 3 Jlexnsa
[IpaxkTnueckoe 3ansatue Ne 1 IIpakTHueckoe 3aHsaTHE
14. |Cnyuaitnsle BennunHbl |[Ipaktnueckoe 3anstue Ne 2 PaboTa B MasibIx rpynmnax
[IpakTuueckoe 3anarue Ne 3 IIpakTHueckoe 3aHsATHE
CamocTosiTenbHas paboTa KoHcynbTHpOBaHue 1 mpoBepKa
JIOMAITHUX WHIWBUIYaTbHBIX
3alaHui
Jlexrms Ne 1 Jlexmms
[IpakTueckoe 3anstue Ne 1 [IpakTuueckoe 3aHsTHE
15 OCHOBBI TEOpUH [TpakTrueckoe 3anstue No 2 [IpakTrueckoe 3aHsTHE
" |cmyuaiinbix mporeccoB (CamocrtosiTenbHas paboTa KoHcynbTupoBaHue u npoBepka
JIOMAITHUX WHIMBUIYaTbHBIX
3alaHui
Jlexmus Ne 1 Jlexmsa
Jlexmms Ne 2 Jlexmms
OcHoBBI
16. |maremarmaeckoit [Ipaktueckoe 3anstue Ne 1 TpenuHr
CamocrosTenbHas paboTa KoncynpTupoBanue u npoBepka
CTaTUCTUKU

JIOMAIHUX WHIUBUIYAIbHBIX
3aJaHui
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6.

OueHouHble cpeacTBa (MaTrepuajibl) IJIA TeKYHIero KOHTPOJISAA YyCIeBAeMOCTH,

l'IpOMC)KyTO‘[HOfI aTrrecranuu oﬁyqamumxcsl

6.1. KonTposbHble BONPOCHI 1Jisl MPOBEAeHUS TeKYILero KOHTPOJIst

PO

SRl

Koumponvnule 6onpocol u 3a0anus 0151 npogeoenusi meKyujeco KOHmpoJis

I cemecTp

Onpenenurenu 2-ro U 3-ro Nopsika.

Pewienne cucreM Tpex JIMHEWHBIX YPABHEHU.

Marpuiibl U 1€UCTBUS HAJ HUMU.

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

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

CkansipHO€ MPOU3BEICHUE BEKTOPOB. €r0 CBOKCTBA.

Yrois Mexay BEKTOpaMHU. Y CJIOBUSL OPTONOHAIIBHOCTH M KOJUIMHEAPHOCTH JABYX BEKTOPOB.
BekTopHoe npousBeieHuEe BEKTOPOB U €r0 CBOMCTBA.

. CMel1aHHOE IPOU3BE/IEHUE BEKTOPOB.

. [Ipsimas Ha rmockocTH. Buasl ypaBHEHUIN IPSIMOIA.

. B3auMHoO€ pacnosnoxeHue IByX MpsAMBIX Ha INIOCKOCTH.

. KpuBbie BTOpOro nopsijka: 3JIIMIC-BbIBO KAHOHUYECKOTO YPABHEHHS.

. ['unepOosa. BeIBOJ KAHOHUYECKOTO YpaBHEHHUSI.

. ITapaGosna. BeiBo1 KaHOHHYECKOTO YpaBHEHUS.

. II10CKOCTB B TPEXMEPHOM MPOCTPAHCTBE.

. B3auMHO€e pacnosnoxeHne IByX MIOCKOCTEN.

. IIpsiMast B Tp€XMEPHOM IIPOCTPAHCTBE.

. B3auMHOe pacnosnoxeHne IByX NpsMBbIX B TPEXMEPHOM IIPOCTPAHCTBE.

. B3auMHOe pacnonoxeHue nNpsMou U MIOCKOCTH.

. IToBepxHOCTH M UX ypaBHEHUS: chepa, HUINHIPUIECKHE TIOBEPXHOCTH,
. KoHnueckue. [IoBepxHOCTH BpallleHUs

. MHOkecTBa, onepauuu HaJ HUMU. YHCI0BbIE MHOXKECTBA.

. @ynkus. O6nacTb onpesieneHns, MHOXKEeCTBO 3HaueHul. ['papux.

. MOHOTOHHOCTb, YETHOCTh, OTPAHUYEHHOCTb, NEPUOAUYHOCTD (PYHKIIUH.
. HHCII0BBIE OCIEA0BATEIBHOCTH U UX MPEIE.

. IIpenen pyHkunu B Touke U HA MHOXKecTBe. EMHCTBEHHOCTH Mpezena.

. beckoHeuHO Masble 1 6eCKOHEUHO OoJbIIre (GYHKIMH, UX CBOMCTBA M B3aMMOCBSI3b.
. Teopemsl 0 mpenienax CyMMbl, MPOU3BECHUS, YACTHOTO ABYX (PYHKIIHIA.
. CoiicTBa pyHKIMH, UMEIOLINX Tpeaes.

. [TepBbIii 3aMeUaTeNIbHBIN TPEACI.

. Bropoii 3ameqaresbHbIN Ipeel.

. HenpepbIBHOCTH (yHKIIMH B TOUKE U Ha MHOkecTBe. Kiaccuukanus Touek paspaiBa.
. HempepbIBHOCTH CyMMBI, IPOM3BEACHUS M YACTHOTO JBYX (DYHKITHIA.

. HenpepbIBHOCTH 3N1eMEHTapHBIX (QYHKIUH.

. Ilepast Teopema bonbuano-Kommn.

. Bropas Teopema bonpuano-Kommu.

. Teopems! Beitepurpacca.

. [IponsBognas. Ee reoMmeTpuuecKkuii U MEXaHUYECKUH CMBICI.

. Teopema Bro>keHHsI KJIACCOB HETIPEPHIBHBIX U MU HEpEeHINPYEMbIX (GYHKIUHA.
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

[Tpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO IBYX ()YHKIIUH.
[Tpown3BoHAs CIIOKHOM M 0OpaTHOM (PYHKITHH.

[Tpon3BoHas MapaMeTpUYecKor U HEIBHOW (DYHKIIHH.
Jlorapudpmuueckoe muddepeHnrpoBanue.

[TpousBoHbIe U TU(GEpEeHIIHATIBI BBICIIUX TOPSIKOB.
Teopembr @epma u Poss.

Teopewms! Jlarpanxka u Kommn.

[IpaBuio JlonuTtans packpbITUSI HEONIPEAEIECHHOCTEH.
OkcrpemyMm pyrkmmuu. Heo6xoammoe ycIoBre ero CymecTBOBaHUS.
JloctaTouHOE yCIIOBUE CYIIECTBOBAHUS AKCTPEMYM (YHKIUU.
Cxema uccnenoBanust QyHKIIMH HA SKCTPEMYM.

Bemykiocts rpaduka ¢pynkiun. HeobxonuMoe u 10cTaTOUHOE YCIOBUS BBITYKIIOCTH

rpaduka ¢pynkuuu. Touku neperuda.

AcumnrToTsl rpaduka GYHKIMUA U UX YPaBHEHHUSL.

[TomHOE HMccenoBaHUe PYHKIIMH ITOCTPOCHHUE U TIOCTPOSHUE TpaduKa.
HaxosxneHre HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUH (QYHKIINH.

[TepBooOpaznas ¢pynkuuu. Onpenenenue. HeonpeneneHHbI HHTETpa U €0 CBOKWCTBA.
HuTerpupoBanue HEOMpeIeIeHHOr0 HHTEerpalia Mo 4acTIM U METOJIOM 3aMEHBI.

[Tpocreiimue pauroHaNbHbIE IPOOH U UX UHTETPUPOBAHHUE.
WuTterpupoBanue JpoOHBIX paliMOHAIBHBIX (DYHKIHIA.

WHTerpupoBanue TPUTOHOMETPUUYECKIX (YHKIIHH.

WuTerpupoBanue HppalOHAIBHBIX (YHKIUI.

[ToacranoBka Ditnepa.

OnpeneneHHbI MHTErPall, €ro ONPECIIEHNE U T€OMETPUUYECKUI CMBICIL.
Cy1iecTBoBaHuE OIpeIeIeHHOro nHTerpana Pumana.

CaolicTBa nHTerpasia Pumana, BeIpakaeMble paBEHCTBAMM.

CaoiicTBa unTerpaia Pumana, BolpaskaeMble HEpaBEHCTBAMHU.

®opmyna HeroTona-JIeiiOHuma.

I/IHTGFpI/IpOBaHI/Ie OIMPECACIICHHOI'O MHTErpaia 1o 4aCctaM U MCTOA0OM 3aMCHBEI.

HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO POJA M UX CXOJAUMOCTD.
Brruucnenue miomaaei miockux uryp.

Bbluncnenue 1auH OyT KpUBbIX.

Brruucnenue o05eMOB T BpallleHUs!.
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| cemecTp
KoHnTpoJsbHbIE 3a1aHUA
Konmponvnas paboma Nel

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

. Pemure cucteMy nuHelHbIX ypaBHeHUN MeToioM Kpamepa:

X=3y+z=7,
3X+y—-2z=3,
X+7y—-4z =0.

. Pemmre cucremy MMHENHHBIX 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 — BepimnbI
npssmoyroibanka ABCD, nipecTaBbTe B BUIe TMHEHHONW KOMOMHAITUN
BEKTOPOB a=DB 1 b= AC.

. B ipssMOyTOIBHO# IeKapTOBOM CHCTEME KOOPMHAT 3aaHbl Touku A (2; -3),
B (1; 5). Haitnure KoopauHATHI 3TUX TOYEK B HOBOM CHCTEME, €CITM Hadajo
KOOPJIMHAT OCTAJIOCH IPEKHHUM, & OCH TOBEPHYTHI HA IO Q.

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 KaXJA0W U3 3TUX CUCTEM OTHOCHUTEIBHO APYrOM, €ciu
U3BECTHO, YTO 3TU CUCTEMbI UMEIOT Pa3HbI€ TOJIBKO Havaa.

. JTansr Bextops! 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)
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Il 6apuanm

. Beruncnure OIIPCACIINTCIIb:

2 1 9
1 -2 -2
3 2 7

. Pemmre cucreMy nMHENHBIX ypaBHEHUN MeTo0M Kpamepa:

X—=2y+3z=-1,
2X+y—-5z2=09,
4x-3y+z=T.

. Pemure cucremy JIMHENHBIX ypaBHEHUN MeToA0M [ aycca:

X—-y—z=5,
2X+Yy+3z2=3,
X—4y—-6z="7.

. Bextopst BD, OB, AC u CO, rae O — TouKa IepecedeH s AMaroHanei
napasrenorpamma 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, €ClIM Hadayio
KOOPJUHAT OCTAJIOCh ITPEKHKUM, a OCH MTOBEPHYTHI HA YTOJI (.

a) a=180",

b) 0=45".

. Touka M OTHOCHUTENBHO [BYX PA3JIUYHBIX MOPSIMOYTOJBHBIX AEKAPTOBBIX
CUCTEM KOOpAuMHAT uMeeT koopauHatel (2; 8) u (-5; -6). Haitnute
KOOpJAMHATHI Hayajga KaJA0W U3 dTHUX CUCTEM OTHOCHUTEIIBHO 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)

28



Konmponvnas paboma Ne2
| sapuanm

1. Boruncinure onpeaenuTens IByMs CII0CO0aMH:

322

1 31

5 3 4

2. Pemmte cucTeMY IMHEHHBIX YPaBHEHUM
a. MaTpu4HbIM METOJIOM;

b. Metonom I"aycca:

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

3. Bekrtopsl a u b 06pasyrot yron 120°. 3uast, uro |a| =4, ‘6‘ =5, BEIYHCIIUTD

S
(2a-36Y.

4. CocraBbTe KAHOHUYECKOE M IIAPAMETPUUYECKOE YPABHEHUS TPAMON

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

5. CocraBbre ypaBHeHHe dummnca ¢ Gpokycamu Ha ocd OX, €ClIM PacCTOSHUE

Mexay poxkycamu 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:

3 3 _ny2
X 1;3)Iim 2x° —=3x°+1

5x* +3x -7,
oo X3 4 AX? 42X

1) lim ; 2) lim

x—2 3)(2 + X x->1l X —
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Il 6apuanm

1. Breraucnure OIIPCACIINTCIIb ABYM: criocobamu:

2 3 2
1 2 -3
3 4 1

2. Pemmte cucTeMY IMHEHHBIX YPaBHEHHM
€. MarpuuHbIM METOIOM;

f. Meromom ["aycca:

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

3. Bekropsl aub obpasyrot yron 150°. 3uast, uro |a| =

@+5ﬁé.

2, ‘6‘ =3, BBIUUCIIUTD

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, 3Hast paCCTOSHUE

Mexay pokycamu 2¢=90 u ypaBHeHUs €€ acCUMITOT Y = +(4/3)x .

6. Mycts 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.

/. YCTaHOBUTH YETHOCTH UIIM HEYETHOCTD (DYHKIIMIA:

1) f(x)=x*+5x,
2) f(x)=x"sin7x.
8. Haiitn npenens:

2x% +x-15 |

1) Ilm(x +X+5); 2) lim ; 3) lim

-5x +4

—>33x x>n X2 42X +3
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I ¢éapuanm

. Beruncnure OIIPCACIINTCIIb ABYM: criocobamu:

1 -3 2
1 9 6
1 3 4

. Pemmre cucreMy TMHENHBIX YPAaBHEHUN
1. MarpuuHbIM METOAOM;

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 [ =6, ‘5‘ =3, BBIYUCIIUTH
(2a+5)2a-35).
. CocTaBbTe KAHOHMYECKOE U MTAPAMETPUUECKOE YPABHEHUS TMPSIMOU

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

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

paBHa 10, a sxcueHTprcuTeT paBeH 0,6.

. [lycts 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 HEYETHOCTD (DYHKITHI:
1) f(x)=x"-3x"+x,
2) f(x)=sin x+cosx.

. Haiitu npenensr:

X2 —7x+10 . 3) fim 4x3 — x?

 (x+3)(x-2) .
1) lim ————~:2) | —_—
) Jm 2) lm x>0 x3 4+ 3x% —1

x>-1 X+ 2 x5 x2 —9x + 20
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Nel-10.

Jlana cucrema JIUHEHHBIX ypaBHEHUH (pELIMTb TpeMs crocoOamu):

Konmponvuasa paboma Ne3

metoaoM; 2)I1o popmymnam Kpamepa; 3) Metonom ["aycca.

3x, +2x, +x;, =1,

1. 92x, +3x, +x; =4,
2x, +x, +3x; =0.
4x, —3x, +2x, =-10,
3. ¢2x, +5x, =3x; =8,
5x, +6x, —2x; =7.
2x, —x, —xy; =4,
5. 93x, +4x, —2x, =5,
3x, —2x, +4x, =-7.
X, +x,—x; =1,

7. 98x, +3x, —6x; =2,
4x, +x, =3x; =-2.
3x, +2x, +x; =5,

9. 3x,+x,—x; =0,

4x, —x, +5x; =3.

Nel1-20.

X, —2x, +3x; =5,
2x, +3x, —4x, =4,
3x, —2x, = 5x; =-T7.
X, +x, +2x;, =1,
2x, —x, +2x, =4,
4x, +x, +4x;, =-2.
3x, +4x, +2x; =5,
2x, —x, —3x; =4,
x, +5x, +x; =0.
2x,+x,+3x; =7,
2x, +3x, +x;, =1,
3x, +2x, +x; =6.

X, +2X, +4X, =3

10. 15X, + X, +2X; =3

3X, — X, + X3 =-5.

Jlansl koopauHaTh! BepinH TpeyroasHuka ABC. Haiitu:

a) IuHYy cTOpoHbl AB,

6) ypaBHenus ctopoH AC, AB u BC u ux yrioBble KO3QpQHUIHEHTHI,

B) yroa B,

r) ypaBHeHue BoicoThl C/J,
1) ypaBHeHue menuanbl AE,
Crenatb yepTéx.

11. A(1;1) B(7;4)
12. A(1;1) B(-5;4)
13. A(-1;1)  B(5:4)
14. A(-1;1)  B(-7:4)
15. A(l;-1)  B(7;2)
16. A(l;-1)  B(-5:;2)
17. A(-1;-1) B(5;2)
18. A(1;-2)  B(7;1)
19. A(0;1) B(6:4)
20. A(1;0) B(7;3)
Ne21-30

C(4;5)
C(-2;5)
C(2;5)
C(-4;5)
C(4;5)
C(-2;3)
C(2;3)
C@3;7)
C(3;5)
C4:4)

1) MarpuuHbiM

21.CocTaBuTh ypaBHEHHUE JIMHHUH, IS KQKIOH TOUYKHA KOTOpOit e€ paccrostaue 10 Touku F(-1;-2)
PaBHO pacCTOAHUIO 110 nipsiMoid X=-3.Crenath 4epTex.
22.CocTaBUTh YpaBHEHHE JTUHUM, I KaKJOW TOUKH KOTOPOM OTHOLIEHUE PACCTOSHUMN 10 TOUKU

F(7;0) u npsamoit X=1 paBHOﬁ . Cnenatpb uepTéx.
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23.CocTaBUTh YpaBHEHHE JTUHHUM, I KAKJOW TOUKH KOTOPOI OTHOLIEHUE PACCTOSHUMN 10 TOUKU

F(2;0) 1 npsivoii X=3 paBro+/6 /3. Crienats 4epTéx.

24.CocraBuTh ypaBHEHHE JMHHH, IS KaKIOH TOYKH KOTOpoi e paccrosHue 10 Touku F(3;3)
paBHO paccTOSIHUIO 10 npsiMol Y=-2. Crienarb 4yepTéx.

25.CocTaBUTh YpaBHEHHE JIMHUH, ISl KOKJIOW TOYKU KOTOPOM OTHOIIEHUE PACCTOSIHUI 1O TOUKH
F(2;0) u mpsimoit X=1/2 paBno 2. Cnenarp 4epTéx

26.CocTaBUTh YpaBHEHHE JIMHUH, JUIS KOKJIOM TOYKU KOTOPOM OTHOIIEHUE PACCTOSIHUM 1O TOUKH
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 paccTOSIHUIO 0 IpsAMor X=2. Crenarb yepTéx.

28.CocTaBUTh ypaBHEHHE JIMHUH, JUIS KOKJIOM TOYKU KOTOPOH OTHOIIEHUE PACCTOSIHUM 1O TOUKH

F(3;0) u mpsimoit X=2 paBHO V612 . Cnenarn 4epTEK.

29.CocTaBUTh YpaBHEHHE JTUHUM, VI KOKJOW TOUKH KOTOPOI OTHOLLIEHUE PACCTOSHUMN 10 TOUKU
F(-4,5;0) u npsmoii X=-8 paBuo 0,75. CaenaTh 4epTéK.

30.CocraBuTh ypaBHEHHE JIMHUH, JJIsI KXKIOW TOUYKH KOTOpoi e€ paccrosiaue 10 touku F(1;0)
paBHO paccTosiHUIO 70 npsiMor Y=3. CenaTh 4epTex.

Ne31-40.
Haiitu mpon3BoaHbIe JAHHBIX QYHKIHI

5 ’ [x* =3
3layy=|3x' ——=+2|; 6) y=1In3 ;
a)y(x %+j ) y= RS

1—5xI_ B)y=arctgx—1;

r)y= \/;ctg3x —2%:

6)}’:1115(

1+ 5x
B) y=arccos2x++/1 — 4x7 ; 35.a)y= (3x8 +55\/?_3)£;
r)y= 25" +xsin2x : 5 . (Sx + 3jz

=1In

32.0) y=(5x° + 44x" +3) g X +1

1—x° 2
0)y=In¢ ; = arctg—— ;
)y— 1+ xﬁ B) y g x_3
B)y=arctgvx’ —1 ; r)y=5"-x"1g2x;

2
= e 2xtg3x; 36.a) y= (SX ——+3j

r)y 8 x\/—

1 ’ 1-8x
33.0)y= (—xs +88\/?—1j : 6)y=In4 :

4 x* +1
6)v=In 4x —1 B) y=arccos~/1 — x ;

y=In4 ; —si

x4+1 r)y:3ﬁ+ﬂ ;
B) y= arccosvx +1; 1+sm3x
r) y= 3" - xsin2x;

34.a) y= (%xs _ 3X3{/; . 4j, 37.a) y= (4)( 4 F _ 2)
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7

1
6>>=1né[x j ; 6)y-In

6x+5
B) y=arcctgv/x —1;
w41 . B) y=arctg ——;
r)y=2""—xsin 4x x—1

r) y=xtg3x+2"";

5
40.a)y:(8x3— 0 +6J;

4
;

38.2) y= (7x5 —3x/x® — 6)

3x—4Y' _
(3x+1)’
B) y=arcsin3x-/1—9x” ;
) y=e“ —/xcos2x; 8) y= arcsinv/1 — x :

. r)y=3""/xg3x .

4

39.a)y=| 3x* — — — 3} ;
( Yx

X’ Nx

0) y=1In3
6)y=In7

Ne41-50.
41. CocTaBUTh ypaBHEHHE ILIOCKOCTH, IPOXOsIieii uepe3 Touky M (2;3;—1) napajuieJIbHO
mrockoct Sx —3y+2z—-10=0,

42. VI3 Touku P(2;3;—5) Ha KOOPJMHATHBIE OCH OMYIICHBI MEePIEeHANKYISIpbl. COCTaBUTh
ypaBHEHUE TUIOCKOCTH, MMPOXOIAIICH Yepe3 UX OCHOBAHMUSL.

43. CocTaBUTh ypaBHEHHE TNIOCKOCTH, IPOXO/IAIICH Yepe3 TOUKY A(5;4;3) U OTCEeKaroIeil Ha
KOOPJMHATHBIX OCSIX PAaBHBIE OTPE3KH.

44. HaiiT ypaBHEHHE IIJIOCKOCTH, IPOXOAAILEH Yepe3 TOUKH A(2;—1;4) u B(3;2;—1)
NEePHEeHANKYISPHO TUIOCKOCTH X+ )y +2z—-3=0,

45. Haiit ypaBHEHHE TJIOCKOCTH, IPOXOIsIiei yepe3 Touky M (3;—1;—5) NepIeHINKYISIPHON
IJIOCKOCTSIM 3X—2y+2z+7=0u S5x—-4y+3z+1=0.

46. CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOsIiei uepe3 Touky M (— 2;3;4) U OTCEKaroLEel Ha
KOOPJMHATHBIX OCSIX PAaBHBIE OTPE3KH.

47. CocraBuTh YpaBHEHHE IFIOCKOCTH, IIPOXOSIIEH uepe3 TouKy N (2;—1;4) 1 OTCEKaroIIel Ha
koopanHaTHEIX ocsix OX u OY paBHbIe oTpe3kH, a Ha oc OZ BIBOE OOJIbBIIE.

48. HaiiTu ypaBHEHHE TUIOCKOCTH, MIPOXOIAIICH uepe3 TOUKU P(Z;O;—l) u Q(l;—1;3)
NEePIECHANKYISPHO TUIOCKOCTH 3x+2y—z+5=0.

49.Haiitn ypaBHEHUS IIOCKOCTEH, MPOXOIAILIUX YEPE3 OCH KOOPAUHAT NEPICHAUKYISPHO
mwiockoct 3x—4y+5z-12=0,

50. Haiitu ypaBHEHHE TUIOCKOCTH , TIPOXOJIAIICH Yepe3 TOUKY IMePeCceUCHHs TI0CKOCTEH
2x+2y+z-7=0,2x—y+3z-3=0, 4x+5y—2z—-12=0 u Touku M(O;S;O) " N(l;l;l).

Ne51-60.
Haiitn Heonpenenénnblii mHTErpai. Pe3ynbrarel mpoBepuTh 1udepeHImpoBaHUEM.

51. [sin? xsin 3xdx, ) =
j(2x —2x+1)e 2dx,
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52. j—dx

x*=2
j 5 arctgxdx,
x°+1

53. I(2x2 —1)cos2xdx,

thzxdx
54, J-2e2x—e - 1

Iarctg\/;dx,
55. [V2 —ldx,

J‘ dx

56. j\/6+4x—2x2d ,

Ne61-70.

Iezx sin e*dx,
I dx
cos? xy/2 + 5tgx

Isin 2xIn cos xdx,

57.

58. j (x +2)cos(x’ +4x +1)dx,

J~ xcosxdx
—l

sin’ x

59. [—X¢_ ux
J-\/l+e’r

J.]n(xz + x)dx,
0. Ix +x?

d.
I%

X x—ll

Brrancnuts o popmyne Hetotona-JIeitOHuIIa onpeieieHHbIi HHTErpal.

61.

62.

64.
0

65.

!
i
63. i o
j
!

66. :
X

- C—
=\

mﬁ o
o +
> |2

67.

o
X

o X

x

68.

[ERY

_+_
w

x

69.

[EEN

+
w

>
N

70. |sin 2 xdx.

Ol N[N P 0 O Sy 2 ey
o
X
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Konmponvnule onpocwl u 3a0anus 07151 npogedeHust mexyuje2o KOHmpos

Il cemecTp

NupuBuayanbHas padora

3aganue 1.
BrITOTHUTE yKa3aHHbBIE NEUCTBUSA
n 3amaHue n 3aganue
1| @+4i). -3+ 202D |, | 2=8DT g 5o
1+2i —4+ 21
3 5+|_+2f3l 4 a_50(2+0—i72—$)
-1-2i I —1+1
o 3+i 4-5i% .
5. 2 i) + 6. —
(2-1) 1o T 3i (5+2i)
A-20)A+i) ... . 5+3i . )
7. —21(2—1 8. —1(2+3i
3—i (2=1) 1+3i ( )
9. |(3-2)2+2=8 5 10. | (~1+i)- 3+ 2i)+6=4)
4+ 2+
.3 s -3
11, |5-gi+ (2= 12 | (4—iy? + 180
2+1 4 - 2]
-\ 2 - 6
13, | @€=20° 4, 14, | M2 5o
3+1 1-1i
S5op 1+21)-(3—1) . :
TR ) P 16, | LH2-C=D 5, 4
—2+i 2—1
17. 14408 18, | L=N-O*D 3
-1+3i —3+1
(@A+51)-@Q-i) .. 2+4i .3 :
19. -3 20. —1°(1+3i
—1+2i 1-3i ( )
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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
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3aganue 3.
JlaTb TE€OMETPHYECKOE OIMHCAaHUE MHOXECTBAa 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
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3aganue 4.
[IpencraBuTh KOMIUIEKCHBIC YWCTA Z1 U Z2 B TPUTOHOMETPUYECKON U
KCTIOHEHIIHAIBHON (popMax M M300pa3uTh TOYKAMH Ha KOMIUICKCHOU

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

q

hopme, U3 3a1aHus 4, BBINOJHUTH YKa3aHHBIC JCHCTBHS.
n 3amanue n 3aganue
1. 5 Z]_ 2. 25
;- 1,, —, 31z 1
g, ? 2 2y, — NI
Z;
3. 5 £ 3/_5 4. Zy
'y . o3
2,75, - Z5 2,7y, 5 37,
2 2
S. 7 il 6. z*
Z, - 2,, —, 31z 1
LTy : -7, —, V1
2 22
8 8
7. z : 5 Zy 5
2,-7,, =, 41, 2°-7,, —, Yz
Z, .
0. 23 10. 7
1 4/53
-2, — N7, 2°Zy, - N4
Z, 23
0 2,, —, 3|1, 21°2, 5 Y4
Z, Z
2
21‘22, Z_ Zl Zl‘Zz, Z_, 1/22
2 2
5
15. Zl 4/55 16. 23 7 i 4 23
' 2y, —, N4 L Lo y NV
Z, .
17 5 4 18. Z
. -1 ) L 4
-2, —, 374 21°2y, —7» V4
Zy Zy
19. | _s Z; 20.
. — 3 .
Z, "2y, 2, N2 2,-7,, 2,:25, iz
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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
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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
CTENEeHHU, €CIU X; =3 — KOpPEHb MHOIOWIEHAa KpPaTHOCTU 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_IeI

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, €CIN X; =—2 — KOPEHb MHOTOWIEHAa KPAaTHOCTH 2 U

X, =4I — oJWH U3 APYTrUX KOPHEH MHOTOYJICHA
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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
CTENEHHU, €ClIU X; =—1 — KOpeHb MHOrousjeHa 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
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KonTpoJsbHbIe 3a1aHUA

1-10. Haiitu nonubiii Auddepennnan GyHKIHA IBYX NEPEMEHHBIX.
1. f(xy)=xy® —2x°y +2y*.
2. f(xy)=3x+2y® —5x%y?,
3. f(xy)=x*-6xy* —7y°.
4. f(x;y)=2x>y -8xy* + x> +y°.
5. f(xy)=x*+5xy’ —3x%y.
6. f(xy)=3xy? +4xy® - 7x%y.
7. f(xy)=4x> -3x*y® —6y°.
8. f(xy)=2xy® —4x’y —y*.
9. f(x;y)=x3y —3xy> +y°.
10. f(x;y)=7x-3y+5x°y?.
11-20. Haitnure nuddepeHnnans mepBoro U BTOPOro nopsiaka GyHKIIUH:
11.2:In(y3—+x), 16.z:tgy2+x,

x2 -1 ﬁ
12. z =arctg y2 X7 , 17. 7 = x° arccosy—B,

X+Y X

13. 2= m(y2—+x) 18. 7 = y2arctg y_z

x* -1 p

_ y2+x 19. z = Xarccos /L
14. z =arcsin , y+1

3x +y , -

15.z=cos(y\/§X), 20. z (1+x )tg X+Yy°.

21-30. WccnenoBars Ha SKCTPEMYM ClIeAYIOMUE (GYyHKITUH JBYX TEPEMEHHBIX:
2l.z=x*+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*7 Y (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*?
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41.

42.

43.

44,

45.

46.

47.

31-40. Haiinute B Touke M 9acTHBIE MPOU3BOIAHBIC TIEPBOTO U BTOPOTO

nmopsizika HesiBHOH QyHkmu z = (X, y),
31 X —4x°z% +y2* +2y* =0, M(111),
32. xy* +xty-z-2*=0, M(L12),
33. x2° -3x%y —4zy* =0, M (L, -11),
34. x’y? +3y2°x+5y°~3=0, M (2,1,-1),
35. 22+ X%y~ y32+6x+46=0 M (0,3,2),
36. x> —62°x° + y*2° +y°> =0, M (0,-1 1),
37. x2° —6x%y +4y“z° =1 M(2,0,1),
38. 2%+ x?y? —yz? —6x°2-1=0, M (1,1 2),
39. x\/§+2x223—yz—16\/§008y20, M(L0,2),
40. sinxcosy —2z° +5xz+ Xy’ +2=0, M (0,1,1).

41-50. ViccnenoBath psabl HA CXOUMOCTb.
00 3n 00 1 00 1

2) E‘M(‘/n +1. 6 n=1VN+3. n=1(2n-1)"
g 2 < _1 2 (3n-1Y)"
2 5" 23 Z(4n 1)

a) n=10N"- : 6) n=1yn : B) n=1 + :
o AN ) 1 © ( n+l 2n
zn_ Z3n+1 2(2 3)

a) n=1 : 6) N=1 p) N=1 n+
o0 2“ 0 2 0 n n

)n:l\/g (n+1) 6) n=1N" + p) N=1 3n-1 ’
L 7" v _ 1 ©(n+3)
2 23 z(

2 n12"n . o7 +2.  aalan-1)
1o 3n [e) 2 0 n n
D 2 —r z(

a) n=17"n : 6) n-1N+5 p) N=1 2n+1 :
0 3n 6) © (3n-1 3n
> = ® 1 >

a) n=12 \/ﬁ; 2 1\.5n+2

M8

b 1(2n-1)*
r) n=1n+3.

* 3n+1
r) n:12n —1.

OZO: 1
r) n=1\/n2+1_

® n+1
r) n:12n +1.

* 3n-1
r) n:15n—2.

X n

1) n:12n +1.
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48, ii 1 i[nﬂfn ) .
3
)n=1\/§”(n+1); oy n=1n"+1.  na\5n-1) . Z(n+1)1n(n+1)

M8

a
49, oo 6" 6)

© 1
a)n 15 \/n+1 Z El

n=1 n2+2n+3

50. n ’ o0 n
OO 20 1 ® (3n-1
2 ( j Ztg
a) N= 17 \/n+1 0) n:15n+2; B) nZ=:1 3n+1 r) N= =1 n\/_.

n=1

n+3)%" < N
Z3 1
: r) n=1 n-— .

51-60. BersicHuTh aOCOMIOTHO WIIH YCIOBHO CXOJIUTCS PSil.

TSyl 3 (D" inn
a) N=1 n+1, o=t "
52. Z ( 1)n+1 2 i (_1)n+1
2) N=1 2" : 5) n21(n+3)ln(n+3)l
53. %O“ (_1)n+l %O“ (_1)n+13n
2 n-1v2n+1. 5 n=14"(n+1)
54 n+1 n+1
(-1 ©(-1)""n
3 ( )3 3 ( )n
2) n=1 \/ﬂi ; 6) n=1 4 .
55 n+1 n+1
© (_1 00 -1
3 ( : )2 (n )
2) =1 \n° . 6) n=13 (n+1)
56. 00 (_1)n+l 0 ( 1)n+1
a) n=1 2'n! : 6)n 1 \/n+1 .
57. 00 (_1)n+1 00 (_1)n—1
2
)n—ln(n+l); 6) n=13nn n .
58. n+1 n+1
© (_1 © (_1
(-1) : 3 (3 )
) n=1 N“4 : 6) n=1 YN+ 2 .
59. ( 1) io: (_1)n+1
\/n +1. 5) n-1 In+1
60. 0 n+1
;(_l)nﬂtgE Z (—1)
a) 6) n=1 N“+1

61-70. OnpenenuTh UHTEPBAT CXOIUMOCTH PsiJia U UCCIEI0BATh
CXOJIUMOCTh Ha KOHIIAX WHTEpBaJa.
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81.

82.

83.
84.

85.

0 (x_l)n
61. 23 @n-1)

0 (X+2)n+1

64. n=1 3n(n+1) :

%0: (x—2)"

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

71-80. Beraucnuth onpeneaeHHbI HHTETPaT ¢ TOYHOCTHI0 110 0,001,
Pa3IOKUB TOJIBIHTETPATHHYIO (DYHKITHIO B PAJI, @ 3aT€M ITPOUHTETPUPOBAB

€ro IIOYJICHHO.

71. _x2
jée édx _
72 8 > xarctgxdx _

B 19 xIn(1-x? )dx

74. 05
0]

arctgx2dx _

. jécos Jxdx:

76. 1
03 X COS Xdx

T [9%In(1+x )dx

78. 0253 2

jo 1+ X dx;
79. 0,25 . 2

Jo "N/ xsin® xdx
80 015 d)(

0 1+ x3

81-90. HaiiTu Tpu nepBbIX OTIMYHBIX OT HYJISl WICHA Pa3OKEeHUS B
CTETICHHOM psif peteHus qudepeHnnanbHoro ypaBHEHHS,
YIOBIIETBOPSIOIIETO HAYAIbHOMY yCIIOBHUIO.

y’=cosx+y2
Y =x+y*
y'=x"—xy
y' =Xy +Yy?
y'=e*+y?

y(0) =1;
y(0)=0;
y(0) =01
y(0)=01;

y(0)=0;

86.
87.

88.

89.
90.

y'=y?—x*
y'=2x-y?
y'=2e"+xy
y’=sinx+0,5y2’
y=e'+y

y(0)=2;
y(0)=1;
y(0)=0;
y(0)=1;
y(0)=4.
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KoHnTpoJbHbIE 3a1aHUA

1. Haiitu obO1ee penienue audepeHnnanbHbIX YPaBHEHHI.

No Ypasnenue

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 perienne ypaBHEHUS, YIOBIECTBOPSIONIEE HAYAIbHOMY
YCJIOBHIO.

No Ypasnenue Hauansnoie yenosus
1 y'=3/(y+1° y(2)=0
2 y'ctgx+y=2 y(0)=-1
3 (x+2)y' =1 y(0) = -1
4 (L+ y*)dx + xydy =0 y(1) =0
5 Xy'+y=y’ y(1) =05
6 y'=(@2+y)*x? y(0)=-1
7 y'=(4-3y)*x y(0) =1
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8 y'y=2x-3 y@) =0

9 xydx + (x +1)dy =0 y(0) =10
10 W' =~dx+1 y(0) =1

3. Haiit yactHoe penienne audhepeHInaIbHOr0 YpaBHEHHS

Ne
1 y"—6y'+13y =e* y(0)=Ly'(0)=2
2 y" =2y’ +5y=3x*+2 y(0)=2;y'(7) =1
3 y'+y —2y =2e* y)=0y'1) =1
4 y"—8y'+16y = cos 2x y(0)=1Ly'(0)=2
5 y"—4y'+5y =sin(x+1) y(%j:e; y’(%jzo
6 %y"—5y’+12y:—e6X y(0)=1y'(1) =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
" — 2 z =1V Z =2
9 y"+9y =2x° +1 y(3j ’y(Sj
1 . V4 V4
=y"-3y'+5y =sin(2x+1 =|=ey|=1]=0
10 3y 3y +5y (2x+1) y(zj y(zj
Koumponvnule 3a0anus ona nposedeHus mekyuwe2o KOHmpoJis
11l cemecTp
PABOTA Nel
TEMA IMEPBUYHA S OBPABOTKA CTATUCTUYECKUX JJAHHBIX (4 u)
Heﬂb pa60mbz — OCBOUTH MECTOIbI c6opa CTaTUCTHUYECCKUX JaHHBIX U

¢opmupoBanus BbiOOpok. Ha mpumepe KOHKpeTHOH 3anaud pa3o0paTh METOAUKY
NEepBUYHON 00pabOTKM U aHaIM3a CTATUCTUYECKUX JTAHHBIX.

B pesynbrare BbINONHEHHUS pPabOTHl CTYAEHT JOJDKEH HAYYUThCS CTPOUTH
CTaTUCTHYECKUE TaOIMLbl, TpapUUecKd MpPeACTaBIATh BbIOOPOUYHBIE JJaHHBIE,

pacCUUThIBATh TOYCUYHBIC OLCHKH YUCIIOBBIX XapaKTCPUCTUK HCCHCHyeMOﬁ CJIy‘-IElfIHOfI
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BenMurHBL. OCBOMTH TNPHMEHEHHE JJIEKTPOHHBIX Tabmui EXxcel mns nposemenms
CTaTUCTUYECKUX PACUETOB.
Bomnpocs! 1u1st 06cyxaeHus:

1. T'enepanbHasi COBOKYIHOCTb U BBIOOpKA.

2. T'enepanbHas cpeaHss, TeHepalbHas JAMCIEpcUs, BbIOOpOYHAsl CpeAHss,
VCIIPABJIEHHAs AUCIIEPCHsl, CTAHAAPTHOE OTKIOHEHHUE, MO/, MEIMAHA.

3. CnocoOsl hopMupoBaHHst BEIOOPOK.

4, Bapuanuonnblii ps.

5. IlocTpoeHume cTaTHCTUYECKMX TaONMIl 1O HE  CrPYNIUPOBAaHHBIM U
CIpYNIHUPOBAHHBIM JIaHHBIM.

6. DOwmmmpuueckas GyHKIUS pacipeaeIeHHUs.

7. IlonuroH 4acToT, FTUCTOrpaMMa.

[Ipumep MHAMBUAYAIIBHOTO 3aJaHUSL.

Bpewms, xotopoe 3aTpaumBaeTcsi paOOTHUKAMU CIPAaBOYHO-MH(OPMALMOHHOIO

dboHOa yupexaeHus s 00CIyKMBaHUS 3alPOCOB, SIBJISICTCS CIYyYailHOM BEIMYUHOM.
MoskHO cuuTarh, 4YTO B TeueHue AHsA nocrtynaer 500 3ampocos. I'1aBHBI MEHEIKED
KOMITAHUH PEIIN PEeANPUHATh BBIOOPOUHYIO MPOBEpKY U BbIOpan 50 3anpocos u3 500,
MOCTYNUBIINX 3a I€Hb, YTOOBI UMETh MPEJCTaBIIEHNE 00 00111EM BpEMEHHU, HE00X0IUMOM
JUIsl 00CTTy’)KMBaHUs BCEX MOCTYMUBILINX 3alIpocoB. Bpemst (B MUHyTax), UCTpadyeHHOE Ha
o0cITy’)KMBaHUe BHIOPaHHBIX 3alIPOCOB, CIEAYIOIIEE:
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;

Hcnonb3ys GyHKINY, BBIYUCITHUTE:

MHWHHMAJIbHOC 3HAYCHHUEC JaHHBIX Ha6J'IIo,HeHPII>i;

* MaKCHUMaJIbHOE 3HAUYE€HUE TaHHBIX HAOJIIOIeHHI;
* BBIOOPOYHYIO CPEIHIOND;
* MOJY;
* .
Me/Ihany;

WCTIPABIIEHHYIO JUCTIEPCHIO;
CTaHJIapTHOE OTKJIOHEHHUE.

[ToctpoiiTe Auarpammy, Ha KOTOPOM MOKa3aHbl 3HAYEHUS CIyYaliHON BEJTUYUHBI
1 UX OTHOCUTEIBHBIC YaCTOTHI.

Ha ocHoBe BBIOOpKM HaWIUTE OIEHKY OOIIEr0 BPEMEHH, HEOOXOIUMOTO IS

00CITy’)KMBaHUS BCEX 3aIPOCOB.
50



CKOJIBKO COTPYIHUKOB JOJDKHO paboTaTh B CHPaBOYHO-MHGPOPMAIMOHHOMN

ciyxoe?
PABOTA Ne2

TEMA MHTEPBAJIbBHBIE OITEHKMU (6 1)

Llenv pabomsi — OCBOUTH METOJIBI IOCTPOCHUS JOBEPUTEILHBIX UHTEPBAJIOB JIJIS
YUCJIOBBIX XapaKTEPUCTUK CIYIalHOW BETMYMHBI U BEPOSITHOCTEH CITydallHBIX COOBITHA.

B pesynbrate BbIONHEHUS pabOThl CTYAEHT JOKEH HAyYUTHhCS PaCCUUTHIBATH
JIOBEpUTENIbHBIE MHTEpBAJIbl JUIsI MaTEMaTHMYECKOIo OXUAAHMS, JUCIEPCUH U
BEPOSTHOCTH;, YMETh OIPENENATh HEOOXOAMMBIH 00beM BBIOOPKH, 0OecreunBaronien
3aJJaHHYIO Ha/ISKHOCTh M TOYHOCTD OLIEHKHU; IIPOBECTH aHAIIN3 MOJYYCHHBIX PE3YyIbTaTOB
U clieJaTh HEOOXOIUMBbIE BHIBOJIBI.

Bomnpocs! st 00cyKaeHusl.

=

JloBepuTENBbHBIN UHTEPBAI, JOBEPUTEIIbHAS BEPOSATHOCTD.

2. JloBepUTEnbHBI HMHTEpBAN Ui MAaTEMaTHYECKOTO OXKHIAHUS TPH H3BECTHOU
JUCIIEPCUN.

3. Pacmpenencane CrhromeHTta. J|OBepUTEIBHBIN WHTEPBAT I MaTeMaTHYECKOTO

OKHMJaHMS IPU HEU3BECTHOU JUCIIEPCUU.

4.  Pacnpenencuue y° . JIoBepUTENbHBIA HHTEPBAN IS IUCTIEPCHHL
5. JloBepUTENbHBII UHTEPBAJ JIs BEPOSITHOCTH.

[IpuMep MHAMBUIYATBHOTO 3a/1aHHUS.

1. Ilepen nmocrom I'AUW BuCHT 3HaK, OrpaHUYMBAIOLIUN CKOPOCTh JBHKEHHUS 50
KM/4gac. bbula 3apeructpupoBaHa CKOpPOCTh CilydailHO BbIOpaHHBIX 40 MaiuH,
npoezxaroumx Mumo nocra '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

[TocTpotite 90%, 95% u 97% noBepuTeTbLHBIE UHTEPBAIIBI TSI CPEAHEN CKOPOCTH

MammH. Kakoi BEIBOJ MOKHO CAEJIaTh, OCHOBBIBASICH HA DTUX JAHHBIX?

2. CrnopTUBHBIN KIy0 TPOBOAMUT KypC O3AOPOBHUTEIBHBIX MEPOMPUSITHNA IS
cBoMX wieHoB. YrToObl omnpenenutb APGEKTUBHOCTh BBIOPAHHBIX  MPOIEAYP
03710pOBJIeHUs, ObuT W3MepeH Bec 10 ciuydailHO BBIOpAaHHBIX UIEHOB KiIyda 10
MPOBEJICHUS] MEPONPHUATUNA TO 0340poBIeHHI0, U 10 npyrux - mocie. Pe3ynbTaThl
MPUBENICHBI B TA0JIHIIE:

o 68|65 (66 |66 |67 |66 [66 |64 |69 |63
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ITocne 65|62 |64 |65 |65 |64 |59 |63 |65 |68

[TocTporite 90%, 95% u 97% noBepuTeabHBIE HHTEPBAJIBI JJIS:

CpeIHEero Beca WIEHOB KiTy0a rnepe KypcoM;

CpeIHEro Beca YWICHOB KiTy0a mocie Kypca;

Kakoii BEIBOI MOKHO crienath 00 3 dexTuBHOCTH Kypca?

3. Cnyuaiinas BeiOopka 800 1oM0X0351€K B LIEHTPE TOpPOJia, IPOBEIACHHASL YTPOM,
noka3zana, 9to 480 u3 HUX X0Tenu Obl, YTOOBI TOPTOBBIN LIEHTpP ropoia ObUT CBOOOAECH OT
TpaHcnoprta. Onpenenure J0BEpUTENbHbIE MTPeaesbl ¢ BEpOosSATHOCTHIO 90% OT 10ou Beex
JIOMOXO35I€K B TOpOAE, KTO XOTed Obl, YTOOBI TOProBBI IIEHTP ObLT CBOOOJECH OT
TpaHCIOPTA.

4. Mucc Cannu bpurrc pabotaeT MeHeHKEpOM IO MPOoAaKe KOHAUTEPCKUX
uznenuil. [Ipu nzyuenuu ciydaiinoit BbI6opku 200 BIITYCKOB B Y3JIbCE OHA
oOHapyxwiia, 4to s 50 U3 HUX KelaTeIbHO U3MEHEHHE aCCOPTUMEHTA MPOTYKIUH.

Tpebyercs:

1. Haiiti 95%-Hb1i1 TOBEpUTENBHBIM HMHTEPBAJ JAJIS I0JIM ITOTpeduTened B Yabce, s
KOTOPBIX JKeNaTeIbHO H3MEHEHHE aCCOPTUMEHTA.

2. Mucc bpurrc cobupaetcst mpoBectr Takoe ke odcienoBanue B [llotnanauu u
peuia T0CTUYb OLICHKH 10U TOTPEeOUTENe HOBOM TPOYKIIMU B nipesenax +4%.
Hackonbko 607b1110# 10mKHA ObITh BeIOOpKa B [lloTnanaun!”? IIpennonaraercs, uto

OHa OIIPEACIIACT I[OBepI/ITeJ'II)HHﬁ HHTCPBAJ C BEPOATHOCTHIO 95%.

PABOTA Ne3
TEMA CTATUCTUYECKAS IT'NITIOTE3A (2 u)
Ilenv pabomvr — OCBOUTb TEXHUKY IPOBEPKH THUIOTE3bl O BUAE 3aKOHA

pacnpezeneHus TeHepaJIbHOM COBOKYITHOCTH, UCTIONb3ys Kputepuii [Inpcona.

B pesynbrare BBINOJIHEHHS PAOOTHI CTYAEHT JOJDKEH HAYYMThCS HPUMEHSThH
kputepuil [lupcoHa Ay mpoOBEpKH THIOTE3 O HOPMAJIbHOM 3aKOHE pacIipeleleHUs
TE€HEPAIbHOW COBOKYIIHOCTHM M 3aKoHe pacrpeznenenus IlyaccoHa. YMers cTpouTh
CTaTUCTHUYECKHUE TaOJUIBI B TporpaMMHOii cpente Excel nis mpoBeneHust HEOOXOUMBIX
pacueToB M JEN1aTh BBIBOJIBI 110 IIOJYYEHHBIM PE3YyJIbTaTaM.

Bonpocs! 1uist 06cyxienus:

1.  Craructuueckue runoTessl U UX MPUKIAAHOE Ha3HAYECHUE.

2.  Kpurtnueckas 0651acTb v 001aCTh NPUHATHS PELICHUS.
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2.

OmmOKH epBOTO U BTOPOTO POJIa.
Pacripenenenne y° . Kpurepuii [Tupcona.

OMIIMPUYECKUE U TEOPETUIECKHUE YACTOTHI.
[Toctpoenne Tabmuubl Uil TPOBEPKHM THIOTE3Bl O HOPMAIBHOM 3aKOHE
pacnpezeeHus TeHepaIbHON COBOKYITHOCTH.
[TocTtpoenue TabuuIbl sl TPOBEPKHU TMIOTE3bl O PACHPEAEICHUM T€HEepalbHOM
COBOKYITHOCTH 110 3aKOHY IIyaccona.
[TocTpoenne Ta®aMLbI U1 MTPOBEPKH THIIOTE3bI O PABHOMEPHOM DPACIPEICIICHUH
Tre€HEPAIIbHONU COBOKYITHOCTH.
[Ipumep MHAMBUAYAIBHOTO 3aJaHUS.
Hcnone3ys xpurtepuir Ilupcona, mnpu ypoBHe 3Hauummoctu 0,05 mnpoBepurs,
COINIACyeTCsl JM THUIOTe3a O HOPMAalbHOM PpAaCHPENEICHHHM T'€HEPaIbHON

COBOKYIHOCTH X C 33/IaHHBIM SMITUPUYECKUM PACIIPEACITICHUEM.

Howmep I'panuna naTepBaia Yacrora
MHTEpBAa X, X.q 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

B teuenune 10 yacoB peructpupoBaii NpUOBITHE aBTOMAIIUH K OEH30KOJIOHKE U
HNOJIY4YUIIM SMIMPUYECKOE pacHpeelieHue, NpUBEIEeHHOe B TalOnuue (B NEpBOM
cToilIe yKa3zaH WHTEpBal BPEMEHH B YacaxX, BO BTOPOM CTOJOIlE — YacToTa, T.C.
KOJIMYECTBO  MAlIMH, TNPUOBIBIIMX B O3TOM HUHTepBane). Bcero Obulo
3apeructpupoBano 200 mamuH. TpeOyercst mpu yposHe 3Hauumoctu 0,01 npoBeputh

TUTIOTE3Y O TOM, UYTO BPEeMsI TPUOBITHS MAIIIMH PACTIPEIeTICHO PABHOMEPHO.

Xi1 — X m;
8-9 12
9-10 40

10-11 22
11-12 16
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12-13 28
13-14 6

14-15 11
15-16 33
16-17 18
17-18 14

3. B wurore mpoBepku Ha HecTaHmaptHOCcTh 200 SIIMKOB KOHCEPBOB IIOJYYEHO
ClIeAyIollee SMIMPUYECKOE paclipeiesieHue (B IEpPBOM CTPOKE yKa3aHO KOJIMYECTBO

X, HECTaHJapTHBIX KOPOOOK KOHCEPBOB B OJHOM SINUKE; BO BTOPOH CTpOKE —
yacTora M, , T.e. YHMCIO SLIMKOB COJEpXKAaIIUX X; KOpPOOOK HEeCTaHIapTHBIX

KoHcepBoB). Tpedyercst mpu ypoBHe 3HagnMocTd 0,05 IpOBEPHUTH THIIOTE3Y O TOM,
YTO Cily4aiiHas BeIM4KMHAa X — YHMCIIO HECTaHAApPTHBIX KOPOOOK — pacmpesiesieHa 1o

3akony Ilyaccona.

m. 132 | 43 20 3 2
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KonTpoabsnas padora

1 BapuanT
1. TlaTe aBTOPOB JOJKHBI HANKCATH 33/IAYHUK 110 MaTEeMaTHKE, COCTOSIINHA U3 14
rnas. /[Ba aBTopa HamUIIyT 1O 2 TJaBbl, B IPYTHX - [0 TPU U elle oauH — 4
riaBbl KHUTH. CKOJBKUMH CTIOCOOAMH MOXET OBITh pacrpe/ielieH MaTepua
Mexay aBropamu? (25 225 200)

2. W3 1000 nammn 100 npunaanexut 1-it maptum, 250 — 2-i u ocranbHbie — 3-i
naptuu. B 1-ii naptuu 6%, Bo 2-it — 5%, B 3-i1 — 4% OpakoBaHHBIX JIaMII.
Haynauy Beibupaercst ogna nammna. KakoBa BepOsSITHOCTb TOTO, UTO BEIOpaHHAs
namma — OpakoBannas? (0,0445)

3. JIBymepHas ciydaiiHas BeTU4MHA 3a/laHa TaOIUIeH pacnpe/eeHus

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 , oqfHOMEpHBIE pacipeeneHuUs COCTABIISIOIINX; IIPOBEPHUTh
HE3aBHCUMOCTD ciiydaiiHbIX BenmunH X U Y Berauciutb M(X), M(Y), D(X), D(Y),
o(X), o(Y), Ky , 'y . (0,02, 3aBucumsI, 1,95, 5,4 , 0,5675, 0,84 , 0,75, 0,92 ,
0,08, 0,12)

4. ]laHa IIOTHOCTH PacTpeeiieHHs BEPOsSTHOCTEH IByMepHOii ¢.B. (X,Y)

ce ¥’ ,x>0,y>0

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

Haittu:

a) mapamerp c;

0) ¢yHKIHIO pacnpesencHus BeposiTHocTeH 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 54 8,2 6,9
6,5 6,1 3,8 6,0 6,0 5,6 5,3 7,7 6,8 6,5 6,1
4,2 4,7 5,6 54 5,3 7,4 6,7 6,4 6,1 4,5 6,0
58 5,6 5,1

a) [locTpoiiTe TUCKpPETHBIN BapHALIMOHHBIN PsifL

0) IlocTpoiiTe MHTEpBATLHBIN BapUAITMOHHBIN PSI, 711 HETO BHIYUCTUTH

a0COJIIOTHBIE M OTHOCUTEJIBHBIE MJIOTHOCTH pacIpe/ieeHusl.
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2 BapuaHT

1. B smuke 15 geraneii, cpenu KOTopsix 6 OpakoBaHHBIX. Haynauy BeiOupaetcs
KOMIUIEKT U3 5 aeraneil. CKOJIbKO BCEro KOMIUIEKTOB, B KaX/10M U3 KOTOPBIX 2
neranu opakoBanubie? (1260)

2. B ToproByto ¢pupMy MOCTaBISAIOTCS TEIEBU30PHI TpeMs (PUPMaMU B COOTHOLICHHUH S :
2 : 3. TeneBu30pbl, MOCTyHAIOUINE OT 3TUX PUPM, HE TPEOYIOT peMOHTa B TE€UCHHE
rapaHTHITHOTO CPOKA COOTBETCTBEHHO B 96%, 92% u 94% cnyuaes. Haittu
BEPOATHOCTH TOTO, YTO KYIUICHHBIN HayAauy TeJIEBU30p HE NOTPeOyeT pEMOHTA B
TedeHue rapanTuitHoro cpoka. (0,946)

3. JIsymepHas ciiydaiiHas BeIu4YMHA 3a]jaHa TaOJIMIIeH pactpeaeseHus

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
HE3aBHCUMOCTD ciiydaiiHbIX BenmunH X U Y Berauciutb M(X), M(Y), D(X), D(Y),

o(X), o(Y), Ky , Iy . (0,02 , 3aBucumsbI, 1,95, 5,4, 0,5675, 0,84 , 0,75, 0,92,
0,08, 0,12)

4. JlaHa TUIOTHOCTh pacipeieieHus] BEPOSTHOCTEH AByMepHOii ¢.B. (X,Y)

ce ¥’ ,x>0,y>0

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

Haiitu:

a) mapamertp c;

0) ¢yHKIHIO pacnpesencHus BeposiTHocTeH F(X,Y)

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

1. HmeroTes pe3ynbTaTsl H3MEPEHHs cosiepKaHus KpeMHUS (B %) B UyTyHe:
027 042 028 037 032 038 040 052 040 051 033
054 047 053 052 043 055 048 049 045 098 0,35
0,27 043 0,32

a) [locTpoiiTe TUCKpETHBIN BapHALIMOHHBIN PsifL

0) IlocTpoiiTe MHTEpBATLHBIN BapUAITMOHHBIN P, 1711 HETO BHIYUCTUTH
a0COIOTHBIC M OTHOCHUTEJIBHBIC TUIOTHOCTHU PACIIPE/ICICHHUS.

56



6.2. KoHTpoJbHBIE BONPOCHI M 3aJaHUA IS TPOBEJEHHUS] NPOMEKYTOYHOM
arrectanuu. [IlpuMepHbIii NepeyeHb BONPOCOB K IK3aMeEHY

CoNoO~WNE

P
= o

12.
13.

14.
15.
16.

17.

18.

19.
20.

21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

IlepeyeHb BONPOCOB K 3K3aMeHY MO INCHUIIIUHE
«MareMaTHKa»

Il cemecTp

OYHKIMH IBYX, TPEX MEPEMEHHBIX, 00JIACTh OIpeieieH s, rpaduKk QyHKIIUH.
JBorHoiu npenen. Teopema eTMHCTBEHHOCTH IBOMHOIO MIPEACIIA.

Teopemsl o npenenax GyHKIUU ABYX MEPEMEHHBIX.

[ToBTOpHBIE ITPEAENBI U CBA3b UX C JBOMHBIMH.

HenpeprIBHOCTH (DYHKITMH IBYX O OTAEIBHBIM apTyMEHTaM.
HenpepsIBHOCTH QYHKITUH 110 OT/ACTBHBIM apTyMEHTaM.

CaolicTBa HENPEPBIBHBIX (DYHKIIMH, 3aJaHHBIX HAa 3aMKHYTOM MHO>KECTBE.
Juddepenumpyembie GyHKINN IBYX IEpEMEHHBIX. YacTHBIC IPOU3BOTHBIE.
[Tonusiii quddepenmnmar.

. HacTHbIe POU3BOIHBIC U MOJHBIE AU PepeHInaNbI OT CIOKHBIX ()YHKIIHH.

YacTHble IPOU3BOAHbIE U MOJIHbIE AU PepeHInabl BBICIINX TOPSIKOB OT
CJIOKHBIX (PYHKIIMH.

[Tpumenenue noiHbIX AU epeHInanoB K NPUOIMKEHHBIM BBIYUCICHUSAM.
HccnenoBanue GyHKIMH ABYX MEPEMEHHBIX Ha 3KcTpeMyM. Heobxonnmoe u
JIOCTaTOYHOE YCJIOBUE CYLIECTBOBAHUS SKCTPEMYMA.

Haxoxxnenre HanOoIbIIMX 1 HAMMEHBIINX 3HAYCHUH (QYHKIIUHU JIBYX NEPEMEHHBIX.
®opmyna Teiinopa.

[TonsiTue nBOMHOrO MHTErpana. Ero BeryucieHue no 000 mIoCKOCTH Ha
IJIOCKOCTH.

[TonsiTue TpoiiHoro uHTerpaia. Ero Berducienue mno ar00it 006iactu B
IIPOCTPAHCTBE.

[TonsiTHEe KOMIUIEKCHOTO Yncia. Anredpanyeckast 1 reoMeTpruieckas (hOpMbI.
Onepanny HaJ KOMIIJIEKCHBIMU YU CIIAMHU.

OcHOBHBIE IOHATHS TEOPUU YHUCITIOBBIX PSAIOB.

JlocTaTouHble IPU3HAKKA CXOAMMOCTH YUCIIOBBIX PsiioB (TeopeMsl [lanambepa,
Ko, cpaBHeHUs psaoB).

WHTerpaibHblil IPU3HAK CXOIUMOCTH PSIOB.

Huddepenunansubie ypaBHeHus. OcHoBHbIe NOHATUS. Juddepenimanbabie
YPaBHEHHS [IEPBOTO NMOPAJIKA. YPAaBHEHHUS € PA3ACIAIOLIMMUCS IEPEMEHHBIMU.
Merton pemienus.

OpnHoponnblie AU depeHLnanbHble ypaBHEHHUS.

JIunelinble ypaBHEHHS.

YpasHenue bepnymin.

VYpaBHenus B nonHbIX quddepennuanax. UHTerpupyronmii MHOXXHUTEb.
Juddepennmanbable ypaBHEHHs BHICIINX MOPAAKOB. OCHOBHBIE MOHATHSL.
VYpaBHeHUs1, TOMyCKalOIe TOHWKEHUE MOPsIIKa.

Jlunelinble OJHOPOAHBIE TU(PepeHIMaIbHbIE YPaBHEHHS BTOPOTO MOPSIKA.
Jluneitnbie ogqHOpOIHBIE MU depeHIIMaTbHBIE YPABHEHUS N-TO MOPSIIKA.
Jlunelinble HEOAHOPOIHBIE AU depeHIInanbHble ypaBHEHHS BBICIINX OPSIIKOB.
Cuctemsbl nudpepeHnnanbHbIX ypaBHeHU. OCHOBHBIE TTOHSITHSI.
HHuTerpupoBaHne HOpMaJIbHBIX CUCTEM.

Cuctembl TuHEHHBIX U QepeHINATBHBIX YPAaBHEHUN C TTOCTOSTHHBIMH

K03 pHLIHEHTaAMU.
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34. YpaBHeHue KojaeOaHHsI CTPYHBI.

35. Meropa penieHust ypaBHEHUS KOJICOAHUS CTPYHBI.
36. YpaBHEHHUE TEIUIONPOBOJHOCTH.

37. Meton perieHus ypaBHEHUS TEIUIOMPOBOIHOCTH.
38. Ypasuenue Jlamaca.

39. Meroa pemenust ypaBHeHus Jlarmaca.

11 cemecTp

1. BepositHocTh kak wactoTa coObiTHs. Kiaccuueckas BepOSTHOCTHAsh MOZEIb.
AKCHOMBI TEOpUH BEPOATHOCTEN

2. Cymma coObiTuii. CoBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMa CIoKeHHs
JUIsl Kitaccudeckoi Mozienu. CleICTBUS TEOPEMBI CIIOKEHHUSL.

3. [IpousBenenue coObITHI. 3aBUCHMBIE U He3aBUCHUMBbIE coObITHs. [loHsATHe
YCJIIOBHOU BEpOSTHOCTH. Teopema yMHOXKEHHMsI il Kiiaccuuecko mojenu. CiaeacTBust
TEOPEMbl YMHOKEHHSI.

@opMyia MOJHON BEPOATHOCTH.

Teopema baiieca.

[ToBTOopenue ucneitanuii. ®opmyna beprymim.

CrnydaiiHble BETMYUHBI, UX BUJbI U IPUMEPBI.

OyHKUMS paclpeesieHus] KaKk yHUBEpCallbHas XapaKTEepUCTHKA CIIy4alHbIX
BEJIMYMH U €€ CBOMCTBA.

N OA

9. [InoTHOCTB pacnpeneneHns HENPEPbIBHOM CIIy4allHOW BEJIMYUHBI U €€ CBOMCTBA.
10.  Maremarnyeckoe OXUJaHHE CIIy4aitHON BEJIMYMHBI, MOJIa, MEIMaHA.

11. CBolicTBa MaTEMAaTUYECKOTO OXKUAAHUS.

12.  Jlucnepcus ciay4ailHON BETMUYMHBI, CpeTHEE KBAaIpaTHYECKOE OTKIOHEHHUE.
13. CBoiicTBa AUCTIEPCUH.

14.  PaBHOMepHOe pacrpeesieHue CIy4ailHOW BETMYMHBI U €0 apaMeTphbl.
15. bunoMmuanbHOE pacnpeneneHue Ciry4aiHOM BEIMYHMHBI U €r0 TapaMeTpBl.
16.  Pacnpenenenue Ilyaccona u ero napameTpsl.

17. HopwmanbsHoe pacnpezesieHue cilydailHON BEIMYMHBI U €T0 apaMeTphl.

18.  3akoH pacnpeneneHusi CHCTEMBI IBYX CIIy4ailHbIX BEJTUYUH.

19.  ®ysKIM pacnpeneneHus CHCTEMBI IBYX CIyJailHBIX BETHUYUH.

20.  YcnoBHbIE 3aKOHBI paclpeesIeHIs] CUCTEMBI JIBYX CITy4ailHbIX BETMYUH.
21.  YwucroBble XapaKTEPUCTUKU CHCTEMBI JIBYX CIIy9allHBIX BEJMYWH.

22.  Perpeccus u koppenauus. KoadpuiueHt koppensium 1 ero cBoicTBa.

23.  Jlumelinas perpeccusi.
24.  HepaBeHnctBo YeOrieBa.

25. OcHoBHBIE TIpe/iesibHBIE TeOpeMbl. LleHTpanbHas npenenbHas Teopema.

26.  I'eHepanbHas COBOKYNHOCTb M BbIOOpKa (OCHOBHbIe MOHATHSA). CHOCOOBI
OopraHu3aiuy BbIOOpoK. BapuanmoHHbIi psl.

27.  Dmnupudeckas QyHKIUS pacnpeeneHus 1 ee cBoictaa. [ mcrorpamma. Ilonuron
Y4acToT.

28.  CocrosiTenbHble U HECMEUICHHBIE OLIEHKU JJISi MaTeMaTU4YeCKOro OXHJAHUS U
JCIIEPCUN.

29.  CocrosTenbHast 1 HECMEIIEHHAs OL[EHKA [ BEPOSTHOCTH.

30. JloBeputenbHbIN HHTEpBaAI. JJoBepUTENbHAs BEPOSITHOCTD.

31.  JloBepHTENbHBII HHTEPBAI JJIsi MATEMATHYECKOTO OXKUIAHUS IIPH U3BECTHOM O
32. Pacnpenenenue CtbronenTta. JloBepUTENbHBIA UHTEPBAT JJII MATEMATHYECKOTO

OKUJaHUS MIPU HEU3BECTHOM O .
2 o
33.  Pacnpenenenue y° . JloBepurenabHbId HHTEPBAJ IS IUCIIEPCHH.
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34. JIOBEpUTEIBHBIN UHTEPBA 711 BEPOSITHOCTH.

35. O6mas 3amavya mpoBepku runote3. Kpurnueckas o61acTe U 00J1acTh MPUHATHS
peLICHU.
36.  IIpoBepka rumote3 o 3akoHe pacmupenenacHus (kputepuit [Tupcona).

7. CucreMa OLleHUBAHNS IUIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHs

Kaxxnas aucrumirHa yaeOHOro miana onenuBaetcs mo 100-6amipHoM cucteme.
[lepeBon OayyioB B OIEHKH NSATHOAUIBHON CHUCTEMBI OCYIIECTBISICTCS CIICTYIOIIUM

00pazoM:
85-100 6asoB OMIIUUHO
70-84 6anna Xopouio
52-69 6amnoB Y0081em8opumenbHo
0-51 Gamn Hey00871emeopUmMeIbHO
No dopMa KOHTPOIA MunumaneHoe | MakcuMalibHOE
JUTSL aTTECTAIlNH TUIs
KOJINYECTBO aTTecTaluu
OaoB KOJIMYECTBO
0aJIoB
1 [Tocemenne MPakTUYECKUX 3aHITHIA 4 (0,25) 4 (0,25)
2 AxTuBHas paboTa Ha 3aHATHH 0 4 (0,25)
3 BrimonHeHue TomMariHero 3aaaHus 6 10
4 KontponbHas padbora 6 10
S) WnuBuayanbHble 3a0aHUs 14 32
6 DK3aMeH (3a4er) 20 40
7 Bcero 50 100
8. YuedHo-MeToauueckoe U MH(POPMALMOHHOE o0ecneyeHue JUCHUNINHBI
8.1 OcHoBHas uTEpaTypa
1. baiixos, B.A. YpaBHeHUs MaTeMaTu4ecKo (PU3UKU: YU4eOHUK U MPAKTUKYM IS
By30B/ B.A. baiikoB, A.B. Kubep. — 2-e uzn., ucnp. u gon. — MockBa: M3xareascTBo
FOpaiit, 2024. — 254 ¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-02925-3. — Tekcr:
DIIEKTPOHHBIN // OO6pa3oBarenbHas iatdopma IOpaiiT [caiT]. —

URL:https://urait.ru/bcode/538417.

2. bocomonos, H.B. Matemaruka: y4eOHuk st By3oB/ H.B. Boromonos, I1.H.
Cawmoiinenko. — 5-e uzn., nepepad. u gom.— MockBa: M3garensctBo IOpaiit, 2024, —
401c.— (Boicmee obpazoBanue). — ISBN 978-5-534-07001-9. — Tekct: 3neKTpOHHBIH //
O6pasosarenbHas wiathopma HOpaiit [caiit]. — URL:https://urait.ru/bcode/535729.

3. bocomonos, H.B. [lpakTudeckue 3aHATHS M0 MaTeMaTHUKe: Y4eOHOE MOCOOUe st
By30B/ H.B. BoromonoB. — 11-e uzn., mepepad. u mon. — Mocksa: UznatenscTBo IOpaiit,
2024. — 571 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-18418-1. — Tekcr:
AJICKTPOHHBINA // OGpa3oBareapHas raTdopma Opaiit [caiiT]. —
URL:https://urait.ru/bcode/534965.

4. Kawmanos, B.A. Cny4yaliHble POIECCHI: YICOHUK U IPAKTUKYM JJi By30B/ B.A.
Kamrranos, H.}O. Dnarckas. — Mocksa: M3natenscTBo FOpaiit, 2024. — 99¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-04482-9. — Texkcr: snexkrponHbIi // OOpa3oBaTenpHas
wiatdopma HOpaiir [caiit]. — URL:https://urait.ru/bcode/556805.

5. Kpemep, H.IlI. Teopust BEpOATHOCTEH U MaTeMaTHYECKasi CTATUCTHKA: YIeOHUK
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u mpaktukym 1 By3oe/ H.III. Kpemep. — 5-e u3n., mepepab. m gom. — Mocksa:
N3narensctBo IOpaiit, 2024. — 538c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
10004-4. — Texkct: snexTponHbIi// OOpa3zoBarenbHas twiarpopma FOpaiit [caiit]. —
URL:https://urait.ru/bcode/541918.

6. Ilunaues, B.C. luddepeHIMAIbHOC B UHTETPAIbHOC UCUYUCIICHHE: YUCOHUK U
npaktukym 11t By30B/ B.C. [IlIunaueB. — Mocksa: M3natenscTBo IOpaiit, 2024. — 212¢c. —
(Beicmmee oOpazoBanme). — ISBN 978-5-534-04282-5. — TekcT: 2IeKTpOHHBIN//
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL:https://urait.ru/bcode/538769.

8.2 JlonmoaHuTeIbHASI JIATEPATypa

1. Byepos, A.C. Bpicmias marematuika B 3 T. T. 1. JuddepeHnuanpHoe u
WHTErpajibHoe ucuucienne B 2 kH. Kuura 1: yueOnuk mis Byzos/ S.C. Byrpos, C.M.
Huxonbckuit. — 7-e u3g., crep. — MockBa: U3parensctBo Opaiit, 2024. — 253¢c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-02148-6. — TekcT: 3IeKTpOHHBIH//
Oo6pasoBarenbHas wiathopma KOpaiit [caiit].— URL:https://urait.ru/bcode/538131.

2. byepos, A.C. Bpicmias marematuka B 3 1. T. 1. JluddepenuuansHoe u
WHTETpaIbHOE WcuucieHne B 2 kH. Kawmra 2: yueOHuk mus By3os/ S.C. byrpos, C.M.
Hukonbckuit. — 7-e u3a., crep. — MockBa: MznarensctBo IOpaiit, 2024. — 246¢. —
(Boiciee oOpazoBanme). — ISBN 978-5-534-02150-9. — TekcT: 3IEKTpOHHBIH//
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/538132.

3. byepos, A.C. Briciias matemaruka B 3 T. T. 2. DlIeMeHTBI IMHEHHOMN aareOpnl U
AHAIUTUYECKOW TeoMeTpuu: y4eOHUK Ui akajemuueckoro OakamaBpuara/ S.C. Byrpos,
C.M. Huxonbckuit. — 7-e usa., crep. — Mocksa: U3narensctBo KOpaiit, 2019. — 281¢c. —
(bakanaBp. Akagemudeckuii Kypc). — ISBN 978-5-534-03009-9. — TekcT: 3meKTpoHHBIH//
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL:https://urait.ru/bcode/431960.

4. Byepos, A.C. Bpicmias marematuka B 3 T. Tom 3. B 2 xu. Kuura 1.
Juddepennmansabie ypaBHeHUs. KpaTHble WHTETpasibl: yYeOHHMK I aKaJeMHUYEeCKOTO
6akanaspuata/ S1.C. byrpos, C.M. Hukonbsckuii. — 7-¢ u31., crep. — Mocksa: M3aaTenscTBoO
FOpaiit, 2019. — 288c. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-8643-3.
—  Tekct: anexTpoHHbI/  OOpa3zoBatenbHas  miaatgopma  HOpaiit  [caift].—
URL: https://urait.ru/bcode/437221.

5. Byepos, A.C. Beiciiasg matematuka B 3 T. Tom 3. B 2 ka. Kuura 2. Psanpr. @yHk1un
KOMILJIEKCHOTO TIEPEMEHHOTO: YUEOHUMK /i akajgemuyeckoro Oaxanaspuata/ S.C. Byrpos,
C.M. Hukonbckuii. — 7-e u3f., crep. — Mocksa: U3parensctBo FOpaidt, 2019. — 219¢. —
(bakanmaBp. Akanemmueckuii kypc). — ISBN 978-5-9916-8645-7. — TekcT: 21meKTpOHHBIH//
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/437222.

6. byepos, A.C. Beicuias MmareMaTrKa. 3a1a4HuK: yaeOHoe ocooue s By3os/ S.C.
byrpos, C.M. Hukonsckuii. — MockBa: U3parensctBo FOpaiit, 2024. — 192¢. — (Bricuuee
obpazoBanme). — ISBN 978-5-9916-7568-0. — Tekct: amexktpoHHbI/ OOpa3oBaTenpHas
wiatdopma FOpaiir [caiit]. — URL:https://urait.ru/bcode/536744.

7. Beicmmass MaTemaTWkKa: y4eOHHMK ¥ TNPAKTUKYM Ui aKaJeMHYeCKOTro
OakamaBpuata/ M.b. Xpumnyrnosa [u ap.]; mox oOmeii pexakiueit M.b. Xpunynosoii, U.1.
[{pranok. — Mocksa: U3narensctBo IO0paiit, 2019. — 478c. — (bakanaBp. AkageMudecKuit
kypc). — ISBN 978-5-9916-9067-6. — TekcT: anexkTpoHHbIi// Obpa3oBarenbHas mardpopma
FOpaiir [caiit]. — URL:https://urait.ru/bcode/433122.

8.3 IlporpamMmHoOe oGecnieueHue
1. Windows 10 Pro;
2. WinRAR;
3. Microsoft Office Professional Plus 2013;
4.Microsoft Office Professional Plus 2016;
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5.Microsoft Visio Professional 2016;

6.Visual Studio Professional 2015;

7.Adobe Acrobat Pro DC;

8.ABBYY FineReader 12;

9.ABBYY PDF Transformer+;

10. ABBYY FlexiCapture 11;

11. TIporpammHoe obecnieuenue «interTESSy;
12. CnpaBouno-nipaBoBas cucrema «Koncynbprant [Lnrocy», Bepcus «dkcnepTy;
13. I1O Kaspersky Endpoint Security;

14. «AnTturutaruar.BY3» (MHTEpHET - Bepcusi);
15. «AHTHIUIarKaT - UHTEPHET.

8.4 IIpodeccuonanbuble 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHIi

1. HWurepuer — pecypc: CnpaBouHo-nipaBoBas cucrtemMa «Koncynbrant Ilimroc»
(http://www.consultant.ru );

2. Untepuer — pecype: http://www.iprbookshop.ru/ DnekTporHHO-0nOIMOTEUHAS CUCTEMa
«IPR BOOKS»;

3. Hureprer — pecypc: www.biblioclub.ru/  DnexrpoHHO-OMOIMOTEYHAs cUcTEMa
«YHUBEpCUTETCKast OMOIMOTEKA OHIIAHHY;

4. WutepHer — pecypc: http://e.lanbook.com/  DnekrpoHHO-OMONMHMOTEYHAsT cUCTEMa
YuuBepcurerckas oudimoreka «JIaHby;

5. MuTepHer — pecype: https://cntd.ru DnekTpoHHBIH (OH HOPMATUBHO-TEXHUYECKOH U
HOPMATHBHO-TIPABOBOM HH(POPMAIIHH.

6. Uurepuer — pecypc: https:// polpred.com Caiit nHpOPMAIMOHHOW CITPaBOYHON
cucteMsl Polpred.com

7. Untepuer — pecypc:https://math.ru/ Ha caiite BbI Halinére KHHUTH, BHIICOJCKIIHH,
3aHUMAaTeIbHbIE MaTeMaTHYecKue (aKThl, Pa3IMYHbIC 10 YPOBHIO M TEMaTHKE 3ajadH,
OTJICNIbHBIC UCTOPHUU U3 KU3HU YUEHBIX — BCE TO, YTO IOMOXKET OKYHYTHCS B YIUBUTEILHBIN
U yBJIEKATEIbHBIN MUP MaTEMATHKH.

8. UnrepHer — pecypc:https://function-x.ru/ Ha sTom caiiTe QaHbl pelIeHUs] MHOTHX
TUIMYHBIX W 0OJIee CIIOKHBIX 3a7ay 10 BBICIICH MaTeMaTHKe, JUCKPETHOW MaTeMaTHKE,
CTaTUCTHKE, IPOTrPaMMHUPOBaHHUIO, paboTe ¢ Oa3amMu TaHHBIX ¥ aHAIHM3Y JaHHBIX Ha s3bike SQL.
OHM COMPOBOXKIAIOTCS CAMBIM HEOOXOIUMBIM TEOPETHUECKUM MATEPUAIIOM T10 TEME.

9. OOlecneyeHue 00pa3oBaTEJBLHOIO Ipouecca I JHLI € OrpaHHMYeHHBIMH
BO3MOKHOCTAMMU 3/10POBbA U UHBAJIMAOB

VYuebHble M Y4eOHO-METOAMYECKHE MaTepualibl JUIsl CaMOCTOSITEIbHOM paboThI
06y‘-IaIOH_[I/IXC$I U3 4YuCjia MHBAJIWAOB W JIUI C OIpaHUYCHHBIMU BO3MOKXHOCTIAMHU 30POBbBSA
(OB3) mpenocrapnstoTcst B (opMmax, aJalnTUPOBAHHBIX K OTPAaHMYEHHUSM HUX 370POBbS U
BOCTIpUATHS UH(POPMALIUU:

Jlnst cnenbiX U caboBUAALIHX:

- JeKuuu oGOPMIISIOTCS B BUJIE AIEKTPOHHOTO JOKYMEHTA, JAOCTYIHOIO C IMOMOIIBIO
KOMITbIOTEpA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCTIeUeHHEM;

- IHKCBMCHHBIC 3adaHUWs BBIIIOJIHAOTCA Ha KOMIIBIOTEPE CO CHECHUAIIN3WUPOBAHHBIM
IPOTrpaMMHBIM 00€CTIeYeHHEM, HIJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHIMBUIyAIbHOE paBHOMEpPHOE ocBemieHrne He Menee 300 Jrokc;

- IJId BBIMIOJIHCHUSA 3alaHUA TIpU HGO6XOI[I/IMOCTI/I OpeaoCTaBIACTCA YBCIUYMUBAIOMICC
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBETUUMBAIOIINX YCTPOUCTB;

- MUCBbMEHHBIE 33J]aHUs 0(POPMIISIOTCS YBETUUEHHBIM IIPHUPTOM;
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- BK3aMeH U 3a4€T MPOBOJATCS B yCTHOU (hopMe MIIH BBITIOJIHSAIOTCS B MIUCBbMEHHOM (hopme
Ha KOMIIBIOTEpE.

JUist THYXUX | CIa00CIIbIIAIINX

- JeKuMu oQOpMISIIOTCA B BHJIE 3JEKTPOHHOIO JOKYMEHTa, JMOO HpefoCTaBIIseTCs
3BYKOYCHWJIMBAIOILAs alllaparypa UHAUBUAYAIBHOTO TI0JIb30BaHUS;

- IMCbMEHHBIE 3aJJaHHs BBIIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOMN (hopMe;

- 9K3aMEeH M 3a4€T MPOBOJATCS B IMHUCHBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

JUig au1 ¢ HapyIIeHUSIMU OIIOPHO-JBUTaTEIbHOTO almapara:

- JIeKUMu Oo(GOpPMIIIOTCS B BHJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYIHOI'O C IOMOLIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM O0ECIIEUEHUEM;

- IHUCHbMEHHBIE 3aJlaHMsl BBIIOJHIIOTCA HA KOMIIBIOTEPE CO CIELHMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIEYEHUEM;

- 9K3aMeH U 3a4€T NPOBOJATCS B YCTHOM (JOpME MIIM BBIMOJIHSIOTCS B TUCBbMEHHON (hopme
Ha KOMIIBIOTEPE.

ITpu HEOO6XOIMMOCTH MTpeTyCMaTPUBACTCS YBEJTMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Ipouenypa  mpoBeneHHs  MPOMEXKYTOUHOM — arrecTaluu  JUIsl  OOydarommxcs
YCTAQHABJIMBACTCSI € YYETOM HUX HHAMBUIAYAJbHBIX HCHUXO(DHU3MUECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalMsl MOXKET IPOBOJUTHCSI B HECKOJIBKO 3TAIlOB.

IIpu npoBeneHun mpouenypbl OLEHUBAHUS PE3yIbTATOB OOyUYEHUS MpeLycMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBSI3U C WHIAUBUAYAJIbHBIMHU
0COOEHHOCTSAIMH 00yYaroIUXCcsl. DTH CPEACTBA MOT'YT OBbITh MPEAOCTABICHbI YHUBEPCUTETOM,
WJIM MOTYT UCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHUE CPENICTBA.

IIpoBenenue mnpoueAypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIONYCKAeTCs C
MCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CeTH
WuTepHer g Kaxxaoro odydvaromierocs B (Gopmax, aJanTHPOBAHHBIX K OIPAaHUYEHUSIM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

JInst caenbIX ¥ CIraboBUASATINX

- B Ie4aTHO! (opMe yBEJIMUEHHBIM HIPUPTOM;

- B (popme 3EKTPOHHOTO IOKYMEHTA;

- B (hopMme ayanodaiina.

JIi TIyXux v cnabocCIblIIanmxX:

- B IeYaTHOM opme;

- B (popme 37EKTPOHHOTO TOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTeIbHOTO arapara:

- B Ie4atHou opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayAUTOPUU JIJIs1 BCEX BUAOB KOHTAKTHOM M CAaMOCTOSITEIbHOM pabOThI, Hay4Has
O0uOIMOTEKa M MHBIE MOMEIICHUS Il 00Y4YEeHHsI OCHAIEHbI CIIeUaTbHBIM 000PYIOBAHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

JInst caenbIX v CraboBUASATITNX

JUTSL TITYXHUX U cIa00CTBIIIAIHX

- aBTOMAaTH3UMPOBAHHBIM pabOYMM MECTOM [Jsi JIOACH C HapylleHHeM CciyXa u
C1a00CIIBIIIAIINX;

- aKYCTHYECKHM YCUIINTENb U KOJIOHKH;

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTeIbHOTO arapara:

- IepeIBKHBIMU, PETYINPYEMBIMH dproHomMuyeckumu napramu CU-1,

- KOMIIBIOTEPHON TEXHUKON CO CIEUATbHBIM TPOrPAMMHBIM 00€CIIeUeHUEM.
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10. MaTepHaJibHO-TeXHHYECKOE o0ecrevYeHne TUCIMIJIMHbI BKJIIOYAET:
1) bubmuoteunsiit poug PI'BOY BO «CaxI'Vy;

2) MynbTUMEIUITHOE 000PYIOBaHKE IS YTCHHS JCKIMI-IIPE3EHTaLIHIA;
3) TexHOIOTHYECKOE U KOMITIBIOTEPHOE BUPTYAIbHOE 000y I0BaHHE;

4) TlakeT NPUKIAIHBIX O0YYAIOLIUX IPOrPaMM;

IIpy moAroToBke K MPAKTUYECKUM 3aHATHSM M CAMOCTOATENBbHOM paboTe MOXKHO
HCII0JIb30BAaTh KOMIIBIOTCPHBIC KJIACCHI CO CTAHAAPTHLIM ITPOTrpaMMHBIM obOecIieueHneM.

JIeKIMOHHBIE 3aHATUSA JOJDKHBI  IIPOXOAUTH B  MYJIBTHUMEIUWHOW  ayJUTOPHH,
OCHAILLEHHOW KOMIIBIOTEPOM U MPOEKTOpoM. JIEKIMM KEJaTelnbHO COIPOBOXKIATh
IIPE3EHTALUEH, COACPKALIEH TEOPETUYECKUN HIUTFOCTPATUBHBIN MaTepHAIL.

IIpe3enTanust JopKHA OBITh HOCTPOEHA MO CIEAYIOUIEMY IPUHIMITY: TeMa, Lellb, 3a1a41
JEKIMH, KpPaTKOe COJAEp)KaHHe MpeAbIAyIIeH JEeKIUH, TEOpPeTUYEeCKUH MaTepuall, UTOrH
JIEKIIMOHHOT'O 3aHATHs, 0003HAYEHbI BOIIPOCH U 33JaHMs JUIsI CAMOCTOSITEILHOIO U3y4eHHUs,

TeMa CIEAYIOLIEH JIEKIIHH.
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