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1. Heab u 3an0a4m JMCUMILIAHBI (M00Y/1:1)

eab nucHUIUIMHBI (M0O0Y/15)

- dbopMupoBaHHEe ¥ pa3BUTHE JIMYHOCTU CTYACHTOB, HX CIIOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTUYECKOMY MBIIUICHHUI0, a Takke O0O0ydeHHe MaTeMaTUYeCKUM
HOHATHUSAM U METOJaM MaTeMaTHUECKOTO aHaIU3a.

Lenbto mpenogaBaHusi MPUKIAAHBIX pa3fesioB JUCHUIUIMHBL SBJISETCS 0O0ydeHHe
CTYACHTOB METOJaM pELICHHUS NMPAKTUYECKH OPHEHTUPOBAHHBIX 3a7ad B PA3JIMYHBIX pazjesiax
Kypca ¢ IOMOIIIbIO:

- HEMpEepbIBHBIX (YHKIMHA JEHCTBUTENLHOTO TEPEMEHHOT0 U aHATUTHYECKHX
GyHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0,

- MeTO0B U (HEepeHINATBHOTO U UHTETPAIbHOTO UCYUCICHUH (QYHKIUNA OTHOHN U
HECKOJIbKUX JICHCTBUTENBHBIX IEPEMEHHBIX U (PYHKIIHI KOMITJIEKCHOTO MEPEMEHHOT O,

- OCHOBaM TEOPUHM OOBIKHOBEHHBIX JU(EpEeHIATbHBIX ypaBHEHUH M HX
pa3HOoO0pa3HbIM MPHIIOKEHUSM B €CTECTBEHHOHAYUHBIX U CIIELIMATBHBIX MPEIMETax.

Takoil moaAX0/ MO3BOJIAET PELINTH CIECAYIOIIMUE 3a/1aUH:

- pacKpbIBaeTCs pojib MATEMAaTHYECKUX METO/I0B IIPU PELLICHUH Pa3InYHbIX 3a/1a4,

- IPOUCXOIUT 00yueHHe MPUMEHEHHsI MaTeMaTHUYeCKOT0 aHaIn3a ISl TIOCTPOCHUS
MaTeMaTHUYECKUX MOJIENEeN peabHbIX MPOLECCOB,

- NPUBUTUE HABBIKOB TPHUMEHEHUS TEOPETUYECKUX 3HAHMW I pEIICHUs
MPAKTUYECKHX 3a7ay.

2. MecTo IMCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

JucnumimHa Beicmmas MaremaTHKa OTHOCHTCS K OOs3aTelbHOM dYacTh Oioka 1
«Jductumumael (Moaynu)» y4eOHOTO IJIaHa OCHOBHOW oOpazoBarenbHOU mporpammsel (OITOIT)
HampaBieHuss noarotoBku 20.03.01 Texnocdepnas OezomacHocts (b1.0.11) u sBasercs
00s13aTeNLHOM JIJIsI H3yUYEHUSI.

[IpepexkBU3UTHI  TUCHMIUIMHBI  (MOJYJIs): OCHOBOM sIBIsieTcss 0a30Boe  cpeaHee
oOpa3oBaHHe.

[TocTpexkBU3UTHl AUCUUILUIMHBL: SBISETCS 0a30il UIsl M3YYEHHUS] U OCBOCHUS NUCUUIUIMH
l'unporazogunamuka, OJEKTPOHMKA M JJEKTpOTeXHWKa, Teruodusuka, HamexHOCTH
TEXHUUYECKUX CHCTEM U TEXHOTEHHBIA PUCK U JIp.



3. dopmMupyeMble KOMIETEHIIUN U HHANKATOPbI UX JOCTUKEHHUS IO
AUCIHHUTIIAHE (MOOY10)

Konanl
KOMIIeTeHIIHH

Conep:kanue KOMIeTeHIIH I

Koa n HauMeHOBaHUe HHIUKATOPA
MOCTHKeHHS KOMIIeTeHIINH

YK-1

CriocobeH  OCyHIeCTBIATh — IOHUCK,
KpUTUYECKUM aHalu3 U CHUHTE3

nHpopmanuu,
CHUCTEMHBIA MOIXO0I
MMOCTaBJICHHBIX 3a/1a4

IMPHUMCHSTH
Il pCHICHUA

YK-1.1.

3HaTh: METO/Ibl KPUTUUYECKOTO aHAIU3a
U OLEHKH COBPEMEHHBIX Hay4YHbIX
JNOCTUKECHUI; OCHOBHBIC TPHUHIIUIIBI
KPUTHYECKOIO aHAJIN3A.

YK-1.2.

YMeTh: moayyaThb HOBBIE 3HAHHUS Ha
OCHOBE aHaju3a, CUHTE3a M JIPYrux
METOJIOB;  coOMpaTh  JaHHbBIE IO
CIIO)KHBIM  HAy4YHBIM  mpobiemawm,
OTHOCSIIIUMCA K Tpo(hecCHOHaIbHOM
obnacru; OCYIIECTBISATh MTOVCK
nH(pOpMallUd U pElIeHUH Ha OCHOBE
AKCIIEPUMEHTAIBHBIX JICVCTBUIA.
YK-1.3.

Bnagers: wuccnenoBanueM mpobiem
npodeccuoHabHOM  J1eATENbHOCTH C
NPUMEHCHHEM aHajin3a, CHHTe3a |
OPYTUX METOJOB HHTEIIEKTyalbHOM
NeSTeNIbHOCTH, BBISIBICHHEM HAYYHBIX
npobiem " HCIIOJIb30BaHUEM
aJICKBaTHBIX ~ METOJOB  JJIs  UX
pelIeHus; J€MOHCTPUPOBAaHUEM
OLICHOYHBIX CYXJCHUI B pEIICHUHU
POOJIEMHBIX npoecCHOoHaATbHBIX
CUTYalUM.

OIIK-1

Cnoco0eH y4YHMTHIBaTh COBPEMEHHbIE
TEHACHIIMM PAa3BUTUS TEXHUKH U

TEXHOJIOTUH B
TeXHOC(epHOH

obiactu
0e30IacHOCTH,

M3MEPUTEIbHOW W BBIYUCIUTEIBHOU
TEXHHUKH, UH(OPMAITMOHHBIX
TEXHOJIOTHI TIPH PENICHUU THUITOBBIX
3a1a4 B 00J1IacTH MpOoecCHOHATBHON
JIeSITEILHOCTH, CBSI3aHHOM C 3aIIUTOM

OKpY’Karollen
obecrieyeHreM
YEJI0BEKA;

CpeIbI u
0e30I1acHOCTH

OIIK-1.1.

3HaTh: OCHOBHBIE INOHATHS U METOJIbI
AHAJIMTUYECKON TE€OMETPUH, JIMHEHHON
anreOpel,  AuddepeHIUATBHOTO U
WHTETPAIIBHOTO UCUUCIIEHUS, TEOPUHN
MaTeMaTHu4eCKOi CTaTUCTHKH,
(GYHKIIUH KOMIUIEKCHBIX MEPEeMEHHBIX
U YHUCIICHHBIE

METOJIbl pPEUICHHUs] anredpandyeckux |
Qg depeHInanbHbIX YpaBHEHUH;

OIlK -1.2.

YMeTh: NPUMEHSTh MaTeMaTH4YECKHE
METOABl  JJIsl  pEUIeHUs  THUIOBBIX

npodeccuoHaTbHBIX 3a1ad,
OpPHUEHTHPOBAaTbCSA B  CIPABOYHOU
MaTeMaTU4eCKON JIUTEPATYPE,

MpuoOpeTaTh HOBBIE MaTeMaTHYECKHE
3HaHUS, WUCIOJNb3Yysl  COBPEMEHHBIE

oOpazoBaTrenbHbIE "
nH(pOpPMaILOHHbIE TEXHOJIOIHUH,
WCIIOJIh30BATh MaTeMaTHYECKYIO

4




4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHBI (MOXYJIsT)
4.1. CTpyKTYypa QM CHUIUIMHBI (MOLYJIs1)
OOmast TPyAOEMKOCTh JAWUCHUIUIMHBI (MOIYJsl) cOcTaBisieT 12 3aueTHBIX EAMHUIL

(432 akageMHUYECKUX 4acOB).

Ounas popma oOydeHHS

TpynoeMKOCTbh, aKkajl. 4acoB
Buzt paboTsl 1 cemectp | 2 cemectp | 3 cemectp BCETO

O01mas Tpy10eMKOCTh

3er 4 4 4 12

KonTakTHas padora:

Jlexuuu (Jlek) 18 36 18 72

I[IpakTnueckue 3ausatus (I1P) 18 36 36 920

KontakTHass pabota B THepuoOj 6 5 5 16
teopernueckoro ooyuenus (KoutTO)

KoHntaktHass pabota B TepuoOJ 1 1 1 3
atrectauuu (KontlIA)

[TpomexyTounas arTecTanus 87

. 5K3aMeH 3K3aMeH SK3aMeH

(3ader, 3K3aMeH, 3a4€T C OIICHKOM)

CamocrosiTebHas pagora: 75 40 49 164

4.2. PacnipeaesieHue BUIOB PadOThl M UX TPYAOEMKOCTH IO pa3jesaM JIUCHUIITHHbBI

(mooynn)
Ounas Gpopma oOyueHHs
Bunel yueGHoit paboTh! (B
Jacax) o
KOHTAKTHAasI R OPMBI TCKYIIEro
4 KOHTPOJIA
Ne Pasznen aucunminHbl/ o, 5 S P
= - o = B e yYCIIEBAEMOCTH,
n/n TEMBI 3 = S E| 53 o
g = x| '] IIPOMEXYTOUYHOU
3 s cEEl 25 aTTecTaluu
= s 2| =
Qo O <
= O
PA3JEJI Nel JIuneiinas 1 2 2 4
aaredpa
1 | Marpuripl, 1 1 1 2 YCTHBI OITpocC
OlpeJIeIUTEIN
2 1 1 1 2 YCTHBIii OTIpOC
CucremMbl TMHEHHBIX YpaBHEHUH
PA3/IEJI Ne2 BekropHast 1 2 2 4
aaredpa
1 | OcHoBHBIE MOHATHS BEKTOPHOM 1 1 1 2 .
YCTHBIH OIpoc
anreOpel
2 | Pasnuunble BUIBI 1 1 1 2 MMUChMEHHAS
NPOU3BEICHUS CaMOCTOSITeIIbHAS
BEKTOPOB pabora
PA3JIEJI Ne3 1 2 2 4
AHaJMTHYeCKas!
reoMeTpusi




IIpsMble Ha MIOCKOCTH M MX 1 1 2 .
YCTHBIH Onpoc
B3aMMHOE PacIOI0KCHNE
1 1 2 MUCHMEHHAs TOMAIITHSIS
Kpusbie Broporo nopsiika pabora
PA3JIEJI Ned AnaiuTnueckas 2 2 4
reoMeTpus B 3-X MEpPHOM
NMPOCTPAHCTBE
[TpsiMast 1 IIOCKOCTH B 1 1 2
npocTpaHcTse. X B3auMHoe YCTHBIH Onpoc
PACHOJIOKEHHE.
1 1 2
3amura pedepara
[ToBepXHOCTH B IPOCTPAHCTBE.
PA3JIEJI Ne5 BBenenue B 4 4 6
aHaIu3
1 1 1 .
MHokecTBa. DJIeMEHTHI JIOTHKH. YCTHBIN OIIPOC
1 1 1 MUCbMEHHAst JOMAITHSISI
OyHKIMS 0THON TIepeMEHHON pabora
1 1 2
[Ipenen YCTHBIN OIIPOC
1 1 2 MHCHMEHHAs JTOMAIITHSIS
HenpepsiBHOCT
pabota
PA3JEJ Ne6 2 2 7
AuddepenunanbHoe
HCYMCJIEHHE
} 1 1 1 y
[Ipon3BoaHas u €€ BBIYHUCICHNE YCTHBIH Onpoc
[IpousBoaHbIC U 1 1 2
MUChMEHHAs JTOMAIITHSIS
g dhepeHIranbl BBICIIIX
pabora
HOPSAKOB
OCHOBHBIE TEOPEMBI - - 2
T QepeHInaTEHOTO YCTHBIH onpoc
VCYHCIICHUSI
[IpuMeHeHne - - 2
n¢depeHHanbHOTO .
nugdepeniy YCTHBIH OIIPOC
WCYUCIICHHS K UCCIIE/IOBAHUIO
dyHKIHI
PA3JEJI Ne7 4 4 10
HNuTerpanbHoe
HCYHC/IeHHE
2 2 4 MUCbMEHHas
Heompenenennslii naTErpal, CaMOCTOSsITeTIbHAS
METO/IbI €r0 BBIYHCIICHHS pabora
Onpe/ieneHHbIi HHTErPa M €ro 1 1 2
cBoricTBa. @opmyiia HeroToHa- YCTHBIH onpoc
JleiiOHuIa
OCHOBHBIE METO/TBI 1 1 4 MUCbMEHHas
WHTETPUPOBAHUS KOHTpOJIbHAs paboTa
Koumaxmmnas paboma 6 nepuoo
KOHCYIbMayusi
T0
umozosas
Koumponvnas paboma
KOHmMpOabHas paboma
18 18 75
Hmozo 3a I cemecmp 26 sx3aMeH




PA3JIEJI Ne8 ®@ynkuuun

6 6 6
MHOTHX NlepeMeHHbIX
OyHKIMSL, 00JIACTh ONpeeICHHS, YCTHBIN OIIPOC,
rpaduk. HacTHbIC MPOU3BOIHBIC 2 2 2 NMCbMCHHAs JOMAIITHSA
1 MoJIHBIE AU(depeHIHab] pabora

YCTHBIH OTpOC,
HUccnenoBanue GyHKIUHA HA 4 4 4 IIHCbMEHHA
skcTpemyMmsl. [Ipenen ¢pyHkuny B CaMOCTOATCIbHAA
Touke. HenpepbIBHOCTS. pabora
PA3JIEJI Ne9 Teopusi byHkumii 4 4 4
KOMILJIEKCHOI'0 llepeMEeHHOr0
KomMmnekcnsle uncna N

1 1 1 YCTHBIA OIIPOC
DyHKIUHA KOMILUIEKCHOTO

MUCbMEHHAsT JOMAITHSISI
TIEPEMEHHOTO paGota

1 1 1

Hduddepenunpoanne N

. 1 1 1 YCTHBINA OTIPOC
(hyHKIUH
WnrterpupoBanne 1 1 1 YCTHBIN ONpOC, 3aIIUTa
yHKumii pedepara

4 4 4
PA3JAEJI Nel10 Psigbt
UucnoBble psiabl 1 1 1 YCTHBIN OIpocC

YCTHBIH OIIPOC,
MUCbMEHHAs! JOMAITHSIS
CreneHHbIe psIbI 1 1 1 paboTa, MMChMEHHAS
CaMOCTOSITETIbHAS
pabora

5 5 2 MUCbMEHHAs JOMAIITHSISI
Pansl @ypre. UnTerpan Oypee. pabora,
PA3JEJI Nell
NuddepennuanbHbie 16 16 16
ypaBHeHHUsI
VYpaBHeHH ¢
pas3aeISIFOIUMHUCS 2 2 2 YCTHBIH OIpoC
NepEMEHHBIMU
OpHOpOHELE, YCTHBIN Onpoc,
IMHEHHEIE 5 5 2 nUCbMEHHas
T epeHInabHbIE YPaBHEHHUS caMOCTOsITeNTbHAS
U CBOJSIIIIMECS K HUM paborta

CTHBIN OIIpoC
YpaBHEHHUS B ITOJTHBIX y poc,

2 2 2 MHUCbMEHHASI IOMAIIHSIS
nuddepeHnuanax paGora
Huddepenunansasle ypaBHEHUS 5 5 2 YCTHBIH OIPOC
BBICUIHX MOPSAKOB
JIuneiineie
OJTHOPOJIHBIC .

AHOPOL YCTHBIN ONpoc,
AphepeHImATLHEIC MUCbMEHHAsT JJOMAIITHSISI
2 2 2 a
YpaBHEHUS BBICIIINX
pabora, 3amuTa
TIOPSIJIKOB C
pedepara
HOCTOSIHHBIMH

ko punmenTamu




JIvHelHbIe HEOTHOPOAHBIE

YCTHBIH onpoc,
MUCbMEHHAs! JOMAIIHSIS

I QepeHInaNbHbIE YPaBHEHUS 2 2 pabota, mucbMeHHast
BBICUINX MOPSIKOB CaMOCTOSsITeTIbHAS
pabora
Crctem: HCbMEHHOE
IuddepeHInansHbIe 4 4
. KOHTPOJIbH HU
ypaBHeHHii OHTPOJIBHOE 33/1aHKE
PA3JIEJI Nel12 DiieMeHTsI 6 10
YPaBHEeHUM
MaTeMaTH4YeCKOM
(puszuku
BeiBo ypaBHEHMS KONIeOaHUS
CTPYHBI U €T0 PELICHUE METOAOM .
Py p a 2 2 2 YCTHBIH onpoc
Pa3AeISIIONINXCS TIEPEMEHHBIX.
BeIBOJ ypaBHEHUS
TEIUIONIPOBOIHOCTH U €TI0 .
POBOZL 2 2 4 YCTHBIH ompoc
petenne metoaoM Dypre.
Pewenue ypaBuenus Jlamnaca
MUCbMEHHAs! JOMAITHSIS
meTooM Jlanambepa 2 2 4
pabota
Konmaxkmmuas paboma ¢ nepuoo
KOHCy1bmayus
T0
Hmozo 3a Il cemecmp 36 36 40 26 Dk3ameH
PA3AEJI Nel13 Cayuaiinblie
6 12 21
coObITHS
CTHBIH ompoc
DIJIEMEHTHI Y poc,
2 4 6 MMUChbMEHHAS TOMAIIIHSIS
KOMOMHATOPUKHU
pabora
CrrydaifHpie COOBITHS, HX
knaccuukanus. Anredpa 2 4 7 YCTHBIN ONPOC
COOBITHI.
OmnpeneneHns 1 CBOMCTBA YCTHBIN 0OMpOC,
BeposiTHOCTEH. DOpMYITbI 2 4 8 MMACEMEHHASI IOMAIITHSIS
BBIYHMCIICHHS] BEPOSITHOCTEH. pabora
PA3JEJI Nel4
Cayuaiinble
¥ 6| 12 12
BeJTNYHHBI
JluckpeTHble ciny4aiHble
BEJIMYHMHBI U X XapaKTEPUCTUKU 2 4 4 YCTHBIH Onpoc
. YCTHBIH onpoc,
HenpepeiBHble cityuaiinblie
nUCbMEHHas
BEJIMYMHBI U UX XapaKTEPUCTUKH 2 4 4
CaMOCTOSITeTIbHAS
pabota
YCTHBIH onpoc,
CucTeMbl CITy4aliHbIX BEIUYHH 2 4 4 IMUCbMEHHAs JIOMAILIHSS
paborta
PA3AEJI Nel5 OcHoBbI Teopuu
CJIYYAHHBIX MPOIECCOB 2 4 8




Crryqaiinas GyHKIus (poriecc).

1. 3 1 2 4 YCTHBIH OIpoc
MapxkoBckuii caydyaHbIi
nponecc. [lenb MapkoBa. YCTHBIN OIpOC, 3aIIuTa
2. 3 1 2 4 pedepara
PA3JIEJI Ne16 OcHoBbI
MaremaTnueckoii
3 4 8 8
CTATHUCTHKH

CTHBIN Ol
Br10OpKY U MX XapaKTEPUCTHKH y ompoc,

1 3 5 4 4 nUCbMEHHas
CaMOCTOSITETTbHAS
pabota
DIIEMEHTHI TEOPHH OLIEHOK U 3 2 4 4
o | HPOBEPKH rHIOTE3 MUCHMEHHAs JTOMAIITHSIS
' pabota
Koumaxmuas paboma 6 nepuoo 2
TO KOHCYTbmayust
Konmaxmuas paboma 6 nepuoo 3 KOHCYbmayus
114
Oxzamen 3
9K3aMeH no duiemam
Hmoczo 3a 11l cemecmp 18 36 49
35 Jk3amenH
Hmozo 86 52 128

4.3. ConepxxaHue pa3iesioB U CHUNIHHBI

PA3JAEJI Nel JIuneiinas anreopa

Tema 1. Marpurel, nefictus Hag HuUMU. OOpaTHas MaTpuIa U e€ HaxoxaeHue. OnpenenuTenn
BTOPOTO M TPETHETO MOPAIKA, X CBOICTBA 1 Bbuncienue. [lonsaTue onpenennreneil mopsaKa BeIme 3-To
Y MX BBIYUCIICHUE.

Tema 2. Cuctembl TMHEWHBIX YPABHEHUN U PEIIEHUE UX ¢ TOMOIIbIO nmpaBuia Kpamepa.
Merton 'aycca. Pemienue cucteMbl TMHEHHBIX ypaBHEHUH MaTpUYHBIM criocoooM. [Ipon3BoibHas
cucreMa JIMHENHbIX ypaBHeHUl. Teopema Kponekepa-Kanemnu

PA3JIEJI Ne2 BektopHnas anredpa

Tema 1. [loHsITHE BEKTOPHBIX U CKAJISIPHBIX BENWYHUH. | 'eoMeTpudeckne AeHCTBUS Hal BEKTOPaMHU.
[Ipoekius BEKTOpa Ha OCh 1 €€ CBOMCTBA. 3a/laHre BEKTOPOB B KOOpAUHATHOU (hopMe. ApudmMeTnueckue
JICHCTBYS HaJl BEKTOPaMH B KOOPJMHATHOM (hopMme.

Tema 2. CkanspHOEe MpOW3BENEHHE BEKTOPOB M €T0 CBOWMCTBA. YCJIOBHSA OPTOTOHAIBHOCTH H
KOJUTMHEApHOCTH JIBYX BEKTOPOB. YTOJ MeEXIy BEKTOpaMH. BeKkTopHOe MpOu3BEJCHHE BEKTOPOB.
CMemniaHHOE TPOU3BEICHNE BEKTOPOB.

PA3JIEJI Ne3 Ananutudeckas reoMeTpus

Tema 1. Paccrostaue Mexty IByMsl TOUKaMH U I€JIEHUE OTPE3Ka B 3aJaHHOM OTHOLIEHUH



IIpsiMast Ha TUIOCKOCTH. YpaBHEHHUE IPSIMOM Ha IUIOCKOCTHU. B3auMHOE pacIioynioKeHue MpsMbIX
Ha IJIOCKOCTH.

Tema 2. KpuBsie BToporo nopsiika — OKpy>KHOCTb, JJIIHIIC, TUIiepOoa, napadoja U Ux
CBOICTBA.

PA3JIEJI Ne4 AnaiuTudeckasi reoMeTpusi B 3-X MEPHOM MPOCTPAHCTBE

Tema 1. II10CKOCTH B TPEXMEPHOM MPOCTPAHCTBE. YpaBHEHUE IJIIOCKOCTH. [Ipsimas B
TPEXMEPHOM NPOCTPAHCTBE. EE€ pasinuHble ypaBHEHUA. B3auMHOE pacoyloKeHUE ABYX MPSMbIX
B TPEXMEPHOM ITPOCTpPaHCTBE. B3auMHoOE pacnonoxeHne npsMon 1 MII0CKOCTH.

Tema 2. [loBepXHOCTH B MPOCTPAHCTBE — JIUIMIICOMJ, cdepa, KOHYC, THIEpPOOSIOHN,
IWIMHIP U UX CBOMCTBA.

PA3JIEJI Ne5 BBenenne B aHaIu3

Tema 1. Beenenue B kypc aHanuza. MuoxectBa. [elictButenbHbie ynciaa. OCHOBHbIE
noHsTHs. YucioBele MHOXecTBa. UYucinoBble MpoMexyTku. OKpecTHOCTh TOUkH. Jlornueckue
ONEpaLNH.

Tema 2. Ilonsatue @ynkuuu. CaoiictBa QyHkuuu. Yuciosbie (QyHKuu. CrocoOb!
3amanus ¢yHkuuid. OOpatHas ¢yHkuusa. CnoxHas ¢yHkiusa. OCHOBHBIE JJI€MEHTapHbBIC
(GyHKIMYU 1 UX TpaduKy.

Tewma 3. [Ipeaen pynkuu B Touke. OMHOCTOPOHHUE MPEIEITBI

[Ipenen ¢ynknuu npu X —> . beckoneuno Oombmas ¢yHknus. beckoHewHO Maibie
¢byukun. OnpeneneHus U OCHOBHBIE TeopeMbl. CBs3b MeXIy (QYHKIMEH, e€ mpenenoM u
O6eckoHeuHO Manoil ¢yHkuueil. OcHOBHbIE TeopeMbl O mpezenax. Ilpu3Haku cyriecTBOBaHHUS.
IlepBblii 3aMeuartenbHbIN Tpeaen. Bropoii 3aMedatenbHbIi Ipeae.

Tema 4. HenpepbIBHOCTh (PYHKIIMHU B TOuKe. HempepbIBHOCTh (PYHKIIMU B HHTEPBAJIe U Ha
otpeske. Touku paspbiBa QyHKIMU U UX Kiaccuukanus. OCHOBHbIE TEOPEMBI O HETIPEPHIBHBIX
¢ynkuusax. CoiicTBa (hyHKIHI, HEIPEPHIBHBIX Ha OTPE3KE.

PA3JIEJI Ne6 {uddepeHunajbHOe HCHUCTIEHHE

Tema 1. Onpenenenue npousBogHON U muddepeniuana pyHkuuu. ['eomerpuueckuii u
bu3ndecKkuii cMpIc Tpou3BoAHOW W auddepennuana. Tabmuia MPOU3BOIHBIX M OCHOBHBIC
npaBuiia uxX BeuucieHus. [IpousBoaHbie 00paTHOM U cnoxHol GyHkuui. Juddepenimpoanue
HESBHBIX U TTapaMeTpUUECKH 3a1aHHbIX GyHKuil. Jlorapudmuaeckoe nuddepeHupopanue.

Tema 2. [Ipon3BoHBIEC BBICHIMX HOPSIKOB AJIS SIBHO 3aJaHHOM QyHKIMH. MexaHu4ecKkui
CMBICJI IPOU3BOIHOM BTOPOro nopsiaka. [I[pon3BoaHbie BEICIINX MOPSAAKOB ISl HESBHO 3aIaHHON
(GyHKUIMU ¥ 3aJaHHBIX TapameTpuuecku. J{uddepeHumans BEICIINX TOPSIIKOB.

Tema 3. Teopema @epma. Teopema Posia. Teopema Jlarpanxa. Teopema Komm.

Tema 4. HccnemoBanwe MOHOTOHHOCTH (QyHKOmiA. DkcTpeMyMm. HeoOxommmoe u
JIOCTaTOYHOE YCIIOBUS CYIIECTBOBAaHUS dKCTpeMyMa QyHKUKHU. BeimykiaocTs rpaduka GyHKIIUH.
Touku mnepermba. Acumnrorsl rpaduka QyHkuuil. [lomHoe wuccrnenoBanue QyHKIUN u
nmocTpoeHue rpaduka.

PA3JIEJI Ne7 UuTerpajibHOe HCHMCIEHHE

Tema 1. IlepBooOpa3nas. HeompeneneHHblii UWHTErpal W €ro  CBOMCTBA.
HenocpencrBenHoe nHTerpupoBanue GyHKIui. MHTErpupoBanne 1Mo 4acTsM U MOJCTaHOBKOM.

Tema 2. OmnpeneneHHbII HMHTETpaJl Kak IIpeled HMHTErpalbHOM cyMMbl. Popmyia
Hrrotona-Jleiionuna. OCHOBHBIE CBOWCTBA  OMNPEACICHHOTO HHTETpana. BwruucieHus
OTIpeNIeIeHHOr0 UHTerpaia. ['eomeTpuueckuil u (PU3NYECKHl CMBICI OIPEASIIEHHOTO HHTETpaja.
Brruncnenne miomanei miockux ¢uryp, oobeMoB Ten BpamieHus. Bpruncienue paOoThl
MIEPEMEHHOM CHUJIBI.

Tema 3. UHrerpupoBaHwe  palMOHAIBHBIX  JIpOOEH. HNurerpupoBanue
TpUTrOHOMETpHUYECKUX (DyHKIMHA. MHTEerpupoBaHue uppalMoHanbHbIX GyHKIMNA. «bepymmecs» u
«Hebepymecs» UHTETPabl.

PA3JIEJI Ne8 ®yHKIMM MHOTHX NEepeMeHHBIX

Tewma 1. [lonstue Gynkuu 2-x nepeMeHHbIX. OCHOBHBIC MOHTH. ['paduk.

Tema 2. YacTHbple NPOU3BOAHBIE IEPBOIO MOPAJKA M HMX TIE€OMETPUUECKHUH CMBICIL.
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YacTHble IPOU3BOIHBIE BBICIIMX MOPSIKOB.

Tema 3. Iuddepenmupyemocts u nomusii nuddepernuan ¢pyaknuu. Juddepenmnmans
BBICHIMX MOPSIIKOB. [Ipon3BoaHAs CIIOKHON (DYHKIIHH.

Tema 4. HccnepoBanme ¢yHKIMM Ha OSKcTpeMyMmbl. [lpegen ¢yHkmum B TOuKe.
HenpepsiBHOCTS.

PA3JTEJI Ne9 Teopusi pyHKuMi KOMILIEKCHOTO IIEPEMEHHOT0

Tema 1. IlonsTMe ¥ TpEACTaBICHUS KOMIUIEKCHBIX 4YHceld. AJnreOpanydeckas,
reoMeTpHuuecKas U rnokaszareinbHas GOpMbl KOMIUIEKCHOTO yucia. JlecTBHs Ha/l KOMILJIEKCHBIMU
YHCJIaMHU.

Tema 2. @yHKIIMN KOMIUIEKCHOTO TTepeMEHHOT0. OCHOBHBIE TTOHSTHS.

Tema 3. Dnemenrapusie QyHkuuu. ['mnepOomuueckue ¢ynkuuu. Jlorapupmuueckas
dbyakuust. O000IIeHHas CTETIeHHAs U TToKa3aTenbHas GyHKiunu. OOpaTHBIE TUIIEPOOTNYECKUE U
Tpuronomerpuueckue GpyHkun. Ilpeaen u HenpepbIBHOCTH (DYHKIUH.

Tema 4. Ilpenen u HeNMpepBHIBHOCTD (DYHKIIMH KOMIUIEKCHOTO MepeMeHHOro. OCHOBHBIE
3JIEMEHTapHbIe (PYHKIIMH KOMIUIEKCHOTO MTEPEMEHHOTO.

Tema 5. JIuddepennupoBanue ¢GyHKIUA KOMIUIEKCHOTO TEPEMEHHOTO. Y CIOBHS
Oiinepa-lanambepa. uddepenunan.

Tema 6. HaTerpupoBanue (QYHKIMH KOMILUIEKCHOTO TMepeMeHHoro. OrmpenenceHue,
CBOWCTBA M MpaBuia BeruncieHus uarerpana. Teopema Komm. ®opmyna HetoTona-JleiiOnuma.

PA3AEJI Nel0 Paabi

Tema 1. Yucnoseie psabl. OcHOBHblE TOHATHA. Psii reomerpudeckoil mporpeccum.
["apmonuyeckuii ps.

Tema 2. 3nakouepenyromnecs U 3HaKornepeMeHHble psaabl. [Ipusnak Jleitouuna. O6muit
JIOCTaTOYHBIM TMPU3HAK CXOJMMOCTH 3HAKOMEPEMEHHBIX psoB. AOCONIOTHAsT U YCJIOBHas
CXOJMMOCTb YHCJIOBBIX PSJOB.

Tema 3. OyHKIIMOHATBHBIE PSAbI: OCHOBHBIE MOHATUSA. CXOIMMOCTh CTETIEHHBIX PSIOB.
Teopema AGens. MHTepBan U paauyc CXOJUMOCTH CTENEHHOTO psiga. CBOHCTBA CTEMEHHBIX
PAIOB.

Tema 4. Psansr Teiinopa u Makiopena. Pa3noxxeHue HEKOTOPBIX 3JIeMEHTapHBIX (QYHKIUH
B psan Tewnopa.

Tema 5. Tpuronomerpuueckuid psn DPypse. Paznoxenne B panx Dypee 2m-
nepuoanueckuii pynknui. Teopema [upuxie.

Tema 6. Paznoxenne 4eTHBIX U HeUeTHBIX (pyHKIMN. HTEerpan ®ypbe.

PA3JIEJI Nel1 IuddepenunanbHble ypaBHEHUsI

Temal. [Iuddepennmansusie ypaBHeHHs. OcHoBHble TOHATHA. JuddepeHnmanbHbe
YpaBHEHUS [IEPBOTO MOPsIKA. Y PaBHEHUS C Pa3ACAIOIMIMMUC EPEMEHHBIMU. METO | peleHuns.

Tema 2. Opnnopomnble audQepeHIHaIbHbIE ypaBHEHUs. JIMHEHHBbIE ypaBHEHHS.
VYpaBuenue bepnymu.

Tema 3. YpaBHenus B noisbIx quddepennnanax. UHTErpupyonmi MHOKUTENb.

Tema 4. [duddepeHunanbHple ypaBHEHHUs BBICIIUX MOPAAKOB. OCHOBHBIC TOHSTHS.
VYpaBHEeHMs, JOMYCKAIOINE IOHWKEHUE MOPsIIKA.

Tema 5. Jluneitasie omHOpoaHBIC MU(DQEpEHIMATBHBIE YpPaBHEHUS BTOPOTO MOPSIIKA.
Jlunelinble OJHOPOAHBIE TU(PepeHIMaIbHbIC YPaBHEHHUS N-TO MOPSIKA.

Tewma 6. JIunelinbie HeoHOPOAHBIE U] dEepeHITHATBHBIC YPaBHEHUS BBICIITNX ITOPSIIKOB.

Tema 7. Cucremsl auddepeHIHaTbHBIX  ypaBHeHUH. OCHOBHBIE  MOHSTHA.
HNHuTerpupoBanne HOpMaIbHBIX CUCTEM. CUCTEMBI JIMHEHHBIX TU(PEpEHIINAIBHBIX YPaBHECHUH C
NOCTOSIHHBIMU K03 purimernramu.

PA3JIEJI Nel12 DyieMeHTHI ypaBHeHU MaTeMaTUH4YecKoil QU3NKH

Tema 1. BbiBom ypaBHeHUS KoyieOaHHST CTPYHBI M €ro pEUICHHE METOIOM
pa3aensommXxcs NepEMEHHBIX.

Tema 2. BriBog ypaBHEHMS TEMJIONPOBOJHOCTHU U €T0 pelieHne MetogoM dypre.

Tewma 3. Pemenue ypaBuenus Jlamnaca metogom JlamamGepa
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PA3JIEJI Ne13 Cay4yaiinbie coObITHS

Tema 1. DnemenTsl koMOMHaTOpUKHU. CxeMa BrIOOpa 0e3 Bo3BpaleHuid. Cxema BeIOOpa C
BO3palLlEHUEM.

Tema 2. Cinywaitnbie coObIiTHsA. JleWCTBUS Hax HUMHU. TeOpPETHKO-MHOYKECTBEHHAS
UHTEpIpeTanrs ONepaluil Haa cOOBITHAMH. BeposTHOCTh ciyyaiitHoro coObitus. Kiaccuueckoe
ONpENIETICHUE BEPOSTHOCTH. ['eoMeTpuyecKkoe OmpeereHUue BEPOSTHOCTH. AKCHOMAaTHYECKOE
OIIpEZIECIICHUE BEPOSTHOCTH.

Tema 3. ®opMysbl BBIUUCICHHUS BEPOSTHOCTEW. YCIOBHAas BEpPOSTHOCTh. Dopmyia
nosHou BepositHOCTH. Dopmyina beiteca. @opMyinbl BbIYUCIEHUS BeposTHOCTE. Dopmyia
bepuymnu. [Tpubnmxennsie popmynsl B cxeme bepHymn.

PA3JIEJI Ne14 Cnyyaiinble BeJTH4MHBI

Tema 1. JluckpeTHble ciyyaiiHble BeMUuHbI. [loHsTHE CiydaiiHOW BenM4uHbBI. DyHKIUA
pacnpenenenusd. Onepanuu HaJl AUCKPETHBIMU BEIMYMHAMHU. MaTemMaTHUeCKOe O0)KHJIaHUE.
Hucnepcusi. CpengHee KBaJapaTHYeCKOe OTKJIOHeHWe. HadvanbHblE MOMEHT mopsaka k.
Lentpanbublii MoMeHT nopsaka k. Koo dumuent acummerpun. Koapdunment sxcuecca. Mona.
Menuana. KBantuiib ypoBH4 p. CBOMCTBa MaTEMAaTUYECKOTO OkuaaHusA. CBOMCTBA AUCTIEPCUH.

Tema 2. HenpepbiBHble ciydaiiHble BeauuuHbl. OcHOBHBIE moHATHA. (CBOMCTBA.
UucnoBble XapaKTEpPUCTUKHU CIyYalHBIX BeJIWYMH. Maremarudeckoe oxkuaaHue. Jlucmnepcusi.
Cpennee kBagpaTudeckoe oTkioHeHue. Hauanpuelii MomeHT nopsinka k. L{eHTpanbHbIii MOMEHT
nopsinka k. Koaddumuent acummerpun. Koaddurnment sxcriecca. Mona. Menuana. KBantuib
ypoBHs p. CBolicTBa MaTEMaTHUECKOT0 OxkuaaHus. CBOWCTBA JUCIIEPCUU.

Tema 3. Cuctemsl ciy4ailHbIX BeIUYUMH. OYHKIHS pACIPECICHUSI CUCTEMbI CIyYailHbIX
BEIMYUH U e€ cBoWcTBa. [DIOTHOCTH pacnpenencHuss CUCTEMBI CIy4alHBIX BEIUYMH U €€
cBoiicTBa. HeszaBucumble ciydaiiHble BeJIWMYMHBI. OCHOBHBIE XapaKTEPUCTUKH CHCTEMBI
CIIy4aifHBIX Benu4rH. KoppensiroHHbIi MOMEHT U KOAPUITUEHT KOPPETSIUH.

PA3JIEJI Nel15 OcHoBBI TeOpHH CJAYyYAHHBIX POLECCOB

Tema 1. Ilonstne ciny4aitHoil ¢yHKuMU (mpoliecca), WX Kiaccu(UKaLUs U OCHOBHBIC
XapakTepucTuku. JIMHEWHbIE W HENIWHEWHBbIe mpeoOpasoBanus. [uddepennupoBanne u
MHTETPUPOBAHUE CIIyYallHbIX IIPOLIECCOB.

Tema 2. IloHsTHE MapKOBCKOTO cly4ailHOro mnpouecca. JMCKpeTHBII MapKOBCKHM
npouecc. Llens Mapkoa. Ypasaenust Koamoroposa.

PA3AEJI Ne16 OcHoBBI MaTeMaTUYe€CKOH CTATHCTHKH

Tema 1. Ilpeamer wmaTemaTuyeckodl craTUCTHKH. Kiaccudukamuss [TaHHBIX U
u3MepuTeNbHble mKajbl. [lepBuunas o0padoTka pe3ynbTaToB U3MepeHuil. BapuaimonHble psbl.
I'paduueckoe n3o0pakeHne BapualMOHHBIX pAIOB. [ eHepanbHas U BBIOOPOYHAst COBOKYITHOCTH.
Craructudeckoe pacmpeneincHue BbIOOpku. OlieHHBaHWE mapaMeTpoB. JloBepuTenbHBIC
MHTEPBAJIBL. I'paduueckoe u300paskeHHE CTAaTUCTUYECKOTo pacrpeneneHus. YucioBble
XapaKkTEPUCTUKH CTATHUCTUYECKOIO pacnpenesneHus. Mepbl IeHTpaabHON TEHACHIINH.

Tema 2. IIpoBepka CTaTMUCTUYECKMX THIOTE3. 3aJadyd CTATUCTUYECKOW IPOBEPKU
runore3. Craructuueckuit kpurepuii. Kpurepuii [lupcona. Kpurepuii Konmoroposa.

4.4, Tembl M IUIAHBI NPAKTHYECKHX

1 cemecmp

1. Marpunsl. Onpenenurenn. CUCTEMbI IUHEHHBIX YPABHEHUN.

1) Marpuibl, 1elCTBYUS HaJl HUMHU.

2) OO6parHas MaTpuIia u €€ HaxOXKJICHHUE.

3) Onpenenurenu BTOPOro U TPETHETO MOPSAIKA, UX CBOICTBA U BHIYUCIICHUE.
4) Onpenenurenu MopsiiKa BhIIIE 3-TO U UX BBIYUCICHUE.

5) Pemenue cuctembl TMHEHHBIX ypaBHEHUH MaTPHYHBIM CIIOCOOOM.

6) Pemienue cuctemsl IMHEHHBIX YPAaBHEHUI C MOMOIIBIO MpaBuia Kpamepa.
7) Pemenue cucrempl IMHENHBIX ypaBHEHU MeTOAOM ['aycca.
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2.
BEKTOPOB.
1)
2)
3)
4)
5)
6)
7)
8)

3.
MopsI/IKa.
1)
2)
3)
4)
5)

4.

OcCHOBHBIE TIOHATHS BEKTOPHOM anreOpbl. PasnuynHble BUABI TPOU3BENCHUS

I'eomerprueckue nelcTBUA HaJ BEKTOPaMH.

[Ipoekius BeKTOpa Ha OCh U €€ CBOMCTBA.

Apudmernueckue 1eHCTBHS HAJ BEKTOpaMHU B KOOPAMHATHON GopMme.
CxansgpHoe NMpOU3BEICHHE BEKTOPOB U €r0 CBOMCTRBA.

VY cnoBUs OpTOrOHAIBHOCTH U KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

Yron Mexay BEKTOpaMH.

BexTopHoe mpon3BeeHne BEKTOPOB.

CMmenaHHOe TPOU3BEIEHNE BEKTOPOB.

[Ipsimble Ha TJIOCKOCTH M WX B3aMMHOE pacrnojiokeHue. Kpuble BTOpOro

PaccTosHue Mexny A1ByMs TOUKaMH U JieJIEHUE OTpe3Ka B 3aJaHHOM OTHOLICHHH.
[IpsiMast Ha MIIOCKOCTH.

YpaBHeHUE NPSIMOI HA TIIIOCKOCTH.

B3aumHoe pacnonoxeHue NpsMbIX Ha MIIOCKOCTH.

OxkpyxHOoCTh. Diuric. [ unep6oina. [Tapadona.

[Ipasmass w TJIOCKOCTH B MpocTpaHcTBe. X B3auMMHOE pacmoyiOKEHHE.

IToBepxHOCTH B IPOCTPAHCTBE.

1)
2)
3)
4)
5)

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

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

7.
HOPSIKOB.
1)
2)
3)
4)

YpaBHEHUSI TJIOCKOCTH.

YpaBHEHU IPSIMOU B TPEXMEPHOM IIPOCTPAHCTBE.

B3auMHoOe pacnosnoxeHne IByX NpsMbIX B TPEXMEPHOM IIPOCTPAHCTBE.
B3aumHoe pacrnionoxeHue npsMon U MIOCKOCTH.

Onnuncoun, chepa, KOHYC, TUIIEpOOIOU, IUIUHAP U UX CBOMCTBA.

MHokecTBa. DJIeMEHTHI JIOTUKU. DYyHKIIUS.
MmuosxecTBa. UHCIOBBIE MHOKECTBA.

Yucnosbie mpomMexyTKH. OKPECTHOCTh TOUKH.
Jlornueckue onepanuu.

Oynaknun. CriocoOb! 3a1aHus HyHKIIAM.

Ob6partHas pyHKIHA.

CnoxHast GyHKIIHS.

OcHOBHBIE 3JIeMEHTapHbIe (PYHKIINH U UX TPaPUKH.

[Ipenen. HenpepbIBHOCTD.
[Ipenen GpyHKIMU B TOUKE.
OnHOCTOPOHHKE TPEAETIb, KIACCH(PHUKAIHS TOYEK pa3phiBa.

oo
Heonpenenensocts Buna — .

0
Heonpenenennocts Bua o

[TepBblii 3aMeUaTeNbHBIN TPEAEI.
Bropoii 3aMeuaTenbHbli Ipeae.
Heonpenenennoctu Busa oo — 00, () - co.

[MponsBomHass u e€ Berumcienue. IlpowsBomHbie W nupGEepeHITnaIbl BBICIIHX
[TpousBoanas u quddepennran GyHKIUH.
[Ipou3sBoaHbIe 0OpPATHON M CIOKHON QYHKIIUI.

HuddepennmpoBanne HEIBHBIX U MTapaMETPUUECKH 3aJaHHBIX (DYHKITHI.
Jlorapudmuueckoe auddepenurpoBanue.
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5)
6)
7)

IIpaBuio Jlonurans.
[Tpon3BoiHBIE BBICHIMX MOPAIKOB JUIsl SBHO 3alaHHON ()YHKIIUU.
[Ipou3BoaHbIE BBICHIMX MOPSAIKOB JJIi HESIBHO 33JaHHOM (DYHKIIMM M 3aJaHHBIX

napameTpudecku. J{uddepeHimansl BRICIINX MOPSIIKOB.

8)

8.
1)
2)
3)
4)
5)

9.

[TonHoe rccnenoBanue GyHKIUIN U MOCTpOeHHE rpaduka.

Heonpenenennslii ”HTErpajl, METOIbI €0 BBIYUCICHUS.
HemnocpencTBeHHOE HHTETPUPOBAaHKE (PYHKITUH.

HHTerpupoBanue 1no 4acTsaM.

HNHTerpupoBanne METOAOM MOJCTAHOBKH.

WuTerpupoBanue paroHaIbHBIX (QYHKIUI.

HuTerpupoBanue uppaoHaibHbIX U TPAHCLIIEHACHTHBIX (PYHKIINMA.

OnpeneneHHplid  WHTETpall, ero cBoiictBa. Dopmyna Hrerorona-JleitoauIa.

OcHOBHBIC MCTOAbI MHTCTPUPOBAHUA.

1) ®dopmyna Herorona-JleOuuia. BerauciaeHus: onpeneeHHOro HHTerpaa.

2) WuTerpan ¢ nepeMeHHbIM BEPXHUM MPEAEIIOM.

3) 3aMeHa MepeMEHHON B OMPEICICHHOM UHTETpase.

4) dopmyIia HHTETPUPOBAHMS 10 YACTSAM B ONPECICHHOM HHTErpae.

5) [Imomaas KpUBOJIMHEWHOW TpaICIUU.

6) HecoOcTBeHHBIN HHTETPAIBL.

7) dopmyia Tpaneiuii.

8) dopmyia napabdou.

2 cemecmp

1. OyHKIIMU MHOTUX MTEPEMEHHBIX.

1) Oynkius OByX U Oojee mepeMeHHBIX. OOnacTe ompeneneHuss U 001acTh
3HAYEHHH.

2) I'eomerpuueckoe nzodpakeHre QyHKIMH JBYX TEPEMEHHBIX.

3) HuddepennupyemMocTs GyHKIIUH.

4) YacTHble TPOU3BOHBIE.

5) [Tpon3BoHBIE CITOKHBIX (YHKIIAM.

6) Huddepenman GyHKIUH.

7) [Tpou3BogHAs 11O HAIIPABICHHMIO.

8) I'panuent.

9) YacTHbIe MPOU3BOIHBIC BBICIIUX MOPSIKOB.

10)  duddepenmmanbl BEICUIMX MOPSAKOB.

11)  Tlpemen pyHKIHH.

12)  HenpepbIBHOCTH (hyHKIIUH.

13)  DKcTpeMyMBl.

14)  HUccnenoBanue GyHKIUU.

15)  TI'padux QyHKIHH.

2. Teopust pyHKIINH KOMILUIEKCHOTO TIEPEMEHHOTO.

1) Anrebpanueckasi popMa KOMIIEKCHOTO YHCIIA.

2) Tpuronomerpudeckas hopmMa KOMIIJICKCHOTO YHCIIA.

3) [Toxa3zaTtenpHast popMa KOMITJIEKCHOTO YUCIIA.

4) ['eomeTprueckoe n300paKeHHe KOMILIEKCHOTO Yncia. DopMyisl iepexoa.

5) JleiicTBuS HaJl KOMILJIEKCHBIMH YHCJIAMU B aJire0Opandyeckoit popme.

6) JleticTBUSI HaJT KOMIUIEKCHBIMH YHCJIAMU B TPUTOHOMETPHYECKON (hopMme.

7) JleiicTBHS Hall KOMIUIEKCHBIMU YHCIIAMH B IIOKa3aTeNbHOUN (popme.

8) DeMenTapHbie GYHKIINH.
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9) I'unep6onmyeckue GyHKIUH.

10)  Jlorapudmuueckast QyHKITHSL.

11)  OOoOuieHHas CTeTIeHHAasl U TToKa3aTesbHast ()yHKIIUH.

12)  OOparHble THIIEPOOTUIECKHE U TPUTOHOMETPHUCCKUE (DYHKITHH.

13)  IIpexnen u HENMPEPBIBHOCTH (PYHKIIHH.

14)  JIuddepeHunpyeMocTh QyHKITHIA.

15)  BoccraHoBiieHHE aHATMTHYECKON (YHKIMU 10 €€ JCHCTBUTEIBHON MIM MHUMOMN

YacTH.

16) T'eomeTpuyYECKHiA CMBICT MOIYJIS U apIyMEHTa POU3BOIHOM.

17)  KoudopmHbie 0TOOpaKCHHS.

18)  Amnanutuyeckue QyHKIUH.

19)  TIpowsBoaHBIE BBICIINX ITOPSIKOB.

3. Teopust pyHKIIUN KOMILUIEKCHOTO TIEPEMEHHOTO.

1) Heormpenenenusiii MHTErpaJI.

2) Breruncnenne uaTerpanos no Gopmyne Herotona-JleiiGuua.

3) WuTerpan no KOHTYpY.

4) Wurerpanbuas ¢popmysia Korm.

5) WzonupoBanHbie 0coOble TOUukM U BbiUeThl (yHKmi. Krnaccuduxanms ocoObix
TOYEK.

6) Brruers! GyHKIMHA.

7) Brruncienue onpeaeneHHbIX HHTErPaioB ¢ TOMOIIbIO BBIYETOB.

8) HecoGcTBeHHBIE MHTETPANIBI OT JCHCTBUTENBHOM MEPEMEHHOM

4, Psnel

1) YucioBsie psIbL.

2) Psin reomeTpuyeckoil mporpeccuu.

3) ["apMOHHYECKHUI P,

4) 3HAKOUEPEAYIOINECS U 3HAKOIIEPEMEHHBIE PS/IBL.

5) [Tpusnak JleiOHwuIa.

6) OOt TOCTaTOUYHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSIOB.

7) AGCOIOTHAS U YCIOBHAs CXOUMOCTDb YHCIIOBBIX PSIOB.

8) Crenennsle psaabl U pan Telinopa.

9) Psin Jlopana.

10)  CxoauMOCTh CTEIIEHHBIX PSIOB.

11)  HarepBan u pagnyc CXOAUMOCTH CTEIICHHOTO Psa.

12)  CsoiicTBa CTCIICHHBIX PSIOB.

13)  Psaasr Teiinopa u MakjopeHa.

14)  PaznokeHHe HEKOTOPBIX 3JIeMeHTapHbIX QyHKuuMi B psin Teitnopa.

15)  OpToroHaabHOCTH CUCTEMBI TPUTOHOMETPHUYCCKHX (YHKIIUN Ha OTPE3Kax

16) Kowmmiekchas dopma psina Oypbe

17)  Pasznoxenue B psag Oypbe MepUOANIECKHUX, YCTHBIX (QYHKIIHH.

18)  Henonnsie psasl Dypbe.

19)  Pasnoxenue GpyHkiui B psg Oypbe Ha MPOU3BOIBHOM OTpe3Ke JTHHBI 2|.

5. VpaBHeHUsI ¢ pa3aenSiOIUMHUCA TepeMeHHbIMU. OOHOPOJHbIC, JIMHEHHbIE
nuddepeHIaIbHbIe YpaBHEHUS U CBOIAIIMECS K HUM. Y paBHEHHS B IOJIHBIX AU QepeHnanax.

1) Pelienue ypaBHEHHI C pa3aeasiONIMMUCS IEPEMEHHBIMM.

2) Pemenne  OQHOpPOAHBIX  JMHEHHBIX  TU(GEpeHINATbHBIX  YpaBHEHHH U
CBOJAIIUECS K HUM.

3) Pemenune ypaBHeHuil B MoMHBIX 1uddepeHuanax.
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6. JuddepeHumanbaple ypaBHEHHUS BBICIIMX NOPSAKOB. JIMHEWHBIE OXHOPOIHBIC
nuddepeHraIbHbIe YPaBHEHUS BBICIIMX MOPSAKOB C TIOCTOSHHBIMU KOd(PHUImeHTaMu.

1) Pemenune nugdepeHnuanbHbIX ypaBHEHUH BBHICIIUX MOPSAKOB.

2) Pemenve nuHEHHBIX OXHOPOAHBIX AW(dEpPEHIINATBLHBIX YpPaBHEHUN BBICIINX
HOPS/IKOB C MIOCTOSTHHBIMU KO3 (QUITEHTaMH.

7. Jlunelinble HEOMHOPOIHBIEC MU (depeHInaTbHBIE YPABHEHUS BBICIINX IMOPSIKOB.
Cuctembl nudepeHaibHbIe YpaBHCHHUH.

1) Pemennie MMHEMHBIX HEOTHOPOAHBIX AU(PGEpPEHLINATbHBIX YPaBHEHUN BBICIIUX
HOPSI/IKOB.

2) Hopwmainbnbie cucteMbl nuddepeHnaibHbIX YpaBHEHUH.

3) OnHoponHble cucTeMbl AU PepeHInaNbHBIX YPAaBHEHUH.

8. VYpaBHeHue KojeOaHHs CTPYHbl M €ro pelIeHHE METOJOM pPa3JeNsIoIuXcs
MEpEMEHHBIX. Y paBHEHHE TEIUIONPOBOIHOCTH. Y paBHeHuUe Jlamaca.

1) dusnueckue 3a1aud, NPUBOJAIIKECS K AU(QepeHInanbHbBIM ypaBHEHUSIM B
YaCTHBIX NMPOU3BOJIHBIX.

2) 3amaumn, CBSA3aHHBIE C KOJIEOATENFHBIMH MTPOIIECCAMHU.

3) 3amaun, cBsa3aHHBIC ¢ TUDPy3uei.

4) 3aaun, CBA3aHHbIE CO CTALIMOHAPHBIMU IIPOLIECCAMH.

5) 3amauu, CBA3aHHbBIE C TEMJIONPOBOJHOCTHIO.

6) ®opmyna ['puna.

7) Oyukuus ['puHa u e€ npuMeHeHne K perIeHnIo KpaeBbIX 3a/1ad.

3 cemecmp

1. DneMeHThl KOMOMHATOPUKH.

1) dakTopua.

2) [TepecranoBkH, cxema 0e3 TOBTOPECHHSI.

3) Pazmemnienusi, cxema 0e3 MOBTOPEHUS.

4) Coueranus, cxema 0e3 HOBTOPEHHUSL.

5) [lepecTaHOBKH, CXeMa C TOBTOPEHUEM.

6) Pa3merenusi, cxema ¢ IOBTOPEHHUEM.

7) Coueranus, cxema ¢ TOBTOPEHUEM.

8) KombunaTopHble ypaBHEHHUS.

2. Crnyyaiinble coOBITHS, UX Kiaccupukanus. Anredpa COOBITHIA.

1) CrnyuaiiHple COOBITHSI, JOCTOBEPHOE, HEBO3MOXXHOE U IPOTHUBOIOJIOKHOE
COOBITHSI.

2) CoBMeCTHBIC 1 HECOBMECTHBIE CITyJaliHbIC COOBITHS.

3) CymMa 1 mpou3BeIcHHE COOBITHIA.

3. Omnpenenenus U cBoiicTBa BeposiTHOCTEN. DOPMYIIbl BEIUMCIIEHNS BEPOSITHOCTEM.

1) Knaccuueckast BEpOSTHOCTD.

2) I'eomeTprueckast BEpOSITHOCTb.

3) YcioBHast BEPOSTHOCTb.

4) dopmyIia MOITHOH BEPOSATHOCTH.

5) dopmyna Baiieca.

6) BepositHoCcTh pacnipenenenus beprymm.

7) dopmyna ITyaccona.

8) JlokanbHas popmyna Myaspa-Jlamiaca.

9) Wuterpanbhas ¢popmyna Myapa-Jlarmiaca.
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

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

1)
2)
3)

1)
2)

JluckpeTHble ciydyaiiHble BETUYMHBI M UX XapaKTEPUCTUKH.
Psin pacnipenenenus JICB.

®yukiusa pacnpeneneuus JICB.

Onepanuu HaJ AUCKPETHBIMU BEJIMUMHAMH.

OcHoBHbIE BaxkHeue pacnpeaenenus JCB.
Maremaruueckoe 0XKHIaHHE.

Hucnepcusi.

CpenHee KBaipaTUYECKOE OTKIOHEHUE.

HavanpHbIif MOMEHT TTOpsiaKa K.

eHnTpansHbIif MOMEHT MOpsiKa k.

Koaddumnuent acummerpun.

Koaddunment sxcuecca.

Mona.

Menuana.

KBantuib ypoBHS p.

CaoiicTBa MaTeMaTUYECKOro Oxkuaanusi. CBONCTBA TUCTIEPCUU.

HenpepriBHbIe c1yualiHble BETUYUHBI U UX XaPAKTEPUCTUKH.
[TnoTHOCTH pacnpenenennss HCB.

®ynkuus pacupenenenus HCB.

Onepanuu HaJ HEMIPEPhIBHBIMU BETUYUHAMHU.

OcHoBHble BaxxHeWue pacnpeneneaus HCB.
MareMaTHueckoe OKUIaHuE.

Hucnepcusi.

Cpennee kBaipaTH4ECKOE OTKJIIOHEHHE.

HavansHbrit MoMeHT mopsinka k.

[leHTpanbHBI MOMEHT TOPsIIKa K.

Koapdunment acummerpun.

Koaddumument sxcuecca.

Mona.

Mennana.

KBanTuip ypoBHs p.

CBolicTBa MaTeMaTUYECKOro OkuaaHusa. CBOMCTBA AUCIIEPCUH.

CucreMbl CTydailHbIX BEITUYHUH.
DyHKIHUA pacpeAcIICHAs IBYMEPHOU CIIy4aiiHOM BEJIMYUHBI.

JluckpetHas [BymMepHas cilydaiiHas BeIM4MHA U e€ Tabiuia pacrpeaeneHusl.

HenpepriBHast 1BymMepHast ciydyaiiHas BEJIMUMHA U IJIOTHOCTh BEPOSITHOCTH.
3aBMCHMOCTD ¥ HE3aBUCUMOCTD CIIy4alHbIX BEJINYMH.

OcHOBHBIE XapaKTEPUCTUKH IBYMEPHOH CIy4yaliHOM BETMYHMHBI.
KoppensaiuonHapii MOMEHT ¥ KO3 OUITMEHT KOPPEIISIIIH.

Crny4aitHas ¢hyHKIHS (IPOIIECC).

Hpoueccm C HC3aBUCUMBIMHU MMPHUPAIICHUSIMU.
ITyaccoHoBCKHMit mpoliecc.

CraunoHapHbIe IPOLIECCHI.

MapxkoBckuii cinyyainHslil npouecc. Lens Mapkosa.
[Tpumeps! nieneit Mapkosa.
IIepexoHbIE BEPOSATHOCTH.
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

Br10opku 1 X XapaKTEPUCTUKU.

Knaccugukanus 1aHHBIX U U3MEPUTENBHBIE KA.
[lepBuunast 06paboTKa pe3ynbTaTOB U3MEPEHUH.
BapuanuoHHbie psiibl.

I'paduueckoe nzobpaskeHNe BapHALMOHHBIX PSIOB.
['enepanbHas U BBIOOPOYHAsk COBOKYITHOCTH.

CraTucTH4ecKoe pacrpeielieHue BHIOOPKH.

O1ieHUBaHUE TTAPAMETPOB.

JloBepuTENbHBIE HHTEPBAIIBI.

I'paduueckoe n300pakeHNE CTATUCTUUECKOTO PACIIPEACIICHUSL.
YucnoBble XapaKTEPUCTUKU CTATUCTUYECKOTO PACIPEEIICHUS.
Mepb! IeHTpaIbHOW TEHICHITUH.

[IpoBepka cTaTUCTUUECKUX TUIIOTES.

3aga4u CTaTUCTUYECKON MPOBEPKHU THUIOTES.

CraTtucTu4ecKkuii KpuTepHil.

Kpurepuii [Tupcona.

Kpurepuii Koamoroposa.
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[Ipumep npakTUUECKOTO 3aHATHS

3ansTtue Ne 6 (2 cemectp).
No6. Pertenne anHeHHBIX OMHOPOAHBIX AU dEPEHIIMAILHBIX YPABHEHNH BBICIINX IIOPSIKOB C

IMOCTOSIHHBIMHA KO3 UIIUEHTAMH.

Heas padorbi: ChopMupOBaTE YMEHHME peIIaTh JIMHEHHbIe AuQQepeHInaIbHble ypaBHECHHS
BTOPOTO U BBICIIHNX IOPSAKOB C MOCTOSHHBIMH KO3 QUIIMEHTAMH.

KpaTkasi TeopeTnyeckasi 4acTh [1Jisl IPOBeJeHUs MPAKTHYECKOI0 3aHATHSA

Jlunetinvle ypasnenus 6mopo2o nopsioKa ¢ NOCMOAHHbIMU KOIuyuenmamu

1. Oonopoonvie
y'+py' +qy=0,rme p u q - uncna

1) 3amucate  XapaKTepHCTHUYECKOE

A% + pA+q =0 u Haiit ero koprn A u A,;

ypaBHEHHE

2) ecmn A4 u A, — pasnudHBIC NCHCTBUTEIBHBIC

M1X AoX

yncna, o Y(X) = C.e" +C,e
3) ectu Ay = A, = A — paBHbIC NeHCTBHTEIbHBIC

qucia, TO Y(X) = Cleﬁx + C2 xe’lx ;
Mp=axpi -

KOMIIJICKCHBIC qucia, TO
y(x) = C,e™ sin Ax+C,e™ cos x:

5) BBIOJHUTH TPOBEPKY.

4) ecnu COIPsSKEHHBIE

2.Heoonopoonuvie

Pemenne naxomurcsa B Buze Yy =Y, +Y,1me Y -
o0111ee peleHne COOTBETCTBYIOIIET0 OJHOPOJHOIO
ypaBHEHHs, Y - 4acTHOE pelIeHHnEe HCXOTHOTO
HEOJJHOPOIAHOTO YpaBHEHUS

2.1. C mpaBoii 4acThIO CIIEITUATBLHOTO
BHA

y"+py'+ay =r(x)

r(x) =e* (P, (x)cos Bx +Q, (x)sin Bx)
, TIIe

a, [ - ancna,

P, (X) - Muorounen crenenu n ot

MIEPEMEHHOM X,
Qp, (X) - MHOrOUIEH CTEeHH M OT

IIEPEMEHHOM X.

1) wmaiitu obrree

Yo -

COOTBCTCTBYOIICTO OAHOPOJHOI'O0 YpaBHCHUSA

y"+py'+qy=0;

perieHue

2) 1o BUTY paBoii 4acTu ypaBHEHHUSI
r(x) =e” (P, (x)cos A+ Q, (x)sin px)
3ammcarhb y B BHIIE

y = e (N (x)cos Ax + M (x)sin Ax)x",
t=max(n,m), N;(x),M(x) -
MHOI'OWIeHBl cTeneHu 1 ¢ HCOMMPCACICHHBIMU

K03 ureHTaMu OT IepeMeHHOM X, I' - uuco,
KOTOpO€ TOKa3bIBAET, CKOJBKO pa3 dHCIIO

(a+ /)

xapakrepuctuyeckoro ypasuenus (I =0,1,2);

rae

SABJIACTCA KOpHEM

3) HaiiTH HEOTpe/IeJICHHBIC K02 PUIUEHTHI
muorowteHos N (X), M (X);

4) 3ammcath obmee  pelieHue HCXOJTHOTO
HEOJHOPOIHOTO ypaBHEHUS

y'+ Py’ +ay =r(X) ssuze y(x) =y, +¥;
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5) BBINOJHUTH MPOBEPKY.

2.2. C mpaBoii 4aCThI0 TPOU3BOIHHOTO 1) HaiiTH Yo - obimee pelenue
B;I,{Lj_ o'+ ay = £ () CO,(')TBCTCT,ByIOH_IeFO OJTHOPOJHOTO YPAaBHECHHUS
y'+py +qy=0 B BHJIE
Yo =C1V1+Coyy, e  C,C -
MPOU3BOJIBHBIC 4qucia, Y1, Y2 -
dbyHIaMeHTaTbHAS cucreMa pelnieHui
OJIHOPOJTHOTO YPaBHECHHUS;
2) pemuB cCUCTEMY

Hantn Cj(X)

{ Ci(0Y; +Ch()y, =0

Ci()y1+Ca(0yz = f(x)
1 Cs(X);

3) npounterpupoBas (yHkuun Cj(x) 4 C5H(X),
Haiitn C;(X) 1 C,(X);

4) 3ammcaTh ~ YaCTHOE  PEIICHHUE  HMCXOTHOTO
HEOJTHOPOJTHOTO ypaBHEHUS

y'+py'+ay = f(x) B BUIIC
Yy=Ci(X)y1 +Cr(X)y2;

5) zammcath ~ oOmiee  pelieHHE  WCXOJHOTO
HEOJTHOPOTHOTO yYpaBHEHUS B BHJIC

y(X)=Yo +V;

6) BBINOJIHUTH IPOBEPKY.

KoHTposibHbIe BONPOCHI VISl NPOBEPKH TEOPETHYECKUX 3HAHUI, YMEHUH WM
HABBIKOB 10 BbINOJHEHUS Pa0OTHI:

1. Kakyro mocienoBaTenbHOCTh JACHUCTBUH HEOOXOIUMO BBITIOJIHUTH ISl PEIICHHS
OJTHOPOJHBIX JTMHEHHBIX TU(PEpeHIINATbHBIX YPAaBHEHHUH C IIOCTOSHHBIMU KO3 duIieHTaMmu?
2. Kakyro mocnenoBaTebHOCTh JACUCTBUH HEOOXOIUMO BBITIOJIHHUTH ISl PEIICHHS

HEOJHOPOAHBIX JHHEHHBIX Nu(depeHIInalIbHBIX YPaBHEHUH C MPAaBOM YacThIO CIIEHUAIBHOTO
Buaa?

3. Kakyio mocnenoBateabHOCTh ACHCTBHI HEOOXOJMMO BBINOJHUTH JJIS PELICHUS
HEOJTHOPOJHBIX JIMHEHHBIX NUddepeHInalbHbIX YpaBHEHHUI ¢ MPaBoOi 4acThI0 MPOU3BOIHHOIO
BUja?

3ajaHus NPaAKTHYECKOH PadoThI:

1. HaiiTu yacTHOe pelIeHHEe OJHOPOIHBIX IH(QepeHInaANbHBIX YpaBHEHUI BTOPOTO
MOPsI/IKa C TIOCTOSIHHBIMU KO3 puIimeHTaMu

1.1.  y"-5y'+6y=0, y(0)=0,y'(0)=1
12, y'+y'-2y=0, y(0)=0,y'(0)=-3
1.3. y"+3y'=0, y(0)=0,y'(0)=2
1.4. y'"+4y=0, y(0)=1y'(0)=4
15. y'-2y'+2y=0, y(0)=1 y'(0)=1

16. y"+9y=0, y(0)=0, y’(%) ~1
1.7.  y"+y'=0, y(0)=2,y'(0)=0
18. y"—10y'+25y=0,y(0) =0, y'(0) =1
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" 3 ' 3
1.9. 9y+y=o,y(7”)=2,y(7”)=o
1.10 y"-4y'+5y=0,y(0)=0,y'(0)=1

2. Haiitu pemennie HeoHOPOAHBIX AUGdepeHIInaIbHbIX YPaBHEHUH BTOPOTO U BBICIIUX
HOPSI/IKOB C MIOCTOSTHHBIMH KO3 (UIIEHTaMHU (C TIPaBOi YacThIO CIICIUATFHOTO BUA)

11, y"+y=4e*

2x

1.2, 3y"—-2y' =xes

13. y'"+y' —2y=-4

14, y"4+y' —2y=cosx—3sinx
15, y"—15y' =x3—-x+1

16. y"—-7y"+ 6y =>5€e*

1.7.  y"+ 4y’ =4xe

—4x

18, y"4+y'=2y=0
19. y" =5y +6y=(x+1)e**
1.10. y" —6y'+ 25y =2sinx +3cosx

IMosicHenust k padore

Pemenne kaxmoit 3amaun HEOOXOAUMO aKKypaTHO OQOPMIIATH B paboued TeTpaju,
COIIPOBOKIast YepTeKaMH, BEIBOZOM (POPMYIT U MOAPOOHBIMU MOsICHEHUsIMH. [Ipy BhITOTHEHUN
3aJIaHU MOYKHO TTOJIb30BaThCsl COOPHUKOM (hopMyII.

O0ecneyeHHOCTh 3aHATHSA:

KaHLEJSPCKUE TMpUHAIIIEKHOCTH (pydka, KapaHAall,

JUHENKa, IUPKYJIb, JaCTUK), paboyast TeTpab, TeTpaab ¢ GopMyIaMu

KoHTposbHbIe BONPOCHI 1JIs1 NOATOTOBKH K co0ece10BAHUI0

1. ChopmynupyiiTe aqropuTMbl pEIICHUS YPaBHECHHH, JOIMYCKAIOIIMX MOHMKCHUE
HOpsAJKA.

2. K xakomMy TUITy OTHOCUTCSI KaXKA0€ U3 YpaBHEHUH ?

3. Ob6ocHyiiTe MPaBUIBLHOCTH BBHITIOJIHEHHBIX PACUETOB.

S. TeMbl TUCHUIINHBI (MOAYJIS) IS1 CAMOCTOSATEJILHOTO H3yYeHUsI

Tembl 1719 CaMOCTOSTENILHOTO U3YUEHUS HE TPEyCMOTPEHBI.

6. OoOpa3oBaTe/ibHbIE TEXHOJIOTUH
Ne |(HaumeHoBaHHe .
Buabl yueOHbIX 3aHATHI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
n/n |pasaena
Jlexuun IIpe3eHTanuu ¢ UCHOJIB30BAaHUEM
[IpakTrueckue 3aHATHA pa3IMYHBIX BCIIOMOTaTEJIbHBIX
CamocrosrenbHas pabora CpPEICTB: [JOCKH, KHWI, BHJEO,
CJIafIOB.
I'pynnoseie JIUCKYCCUU,
MPE3EeHTALUU pe3ynbTaToOB
1. |Jluneiinas anreOpa CaMOCTOSTEIIbHON PabOTHI.

JlenoBas urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHS.
I'pynnoBas paboTa, npe3eHTalu,
B3aMMOOIIEHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.
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BexTopHnas anredpa

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

HpeseHTaum/I C HCIIOJIb30BAHUEM

Pa3IUYHBIX BCIIOMOTaTENbHBIX
CPEICTB: [JOCKH, KHHWI, BHJEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
MIPE3EeHTALUU pe3ynbTaToOB

CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTanu,

B3aUMOOILICHKA pe3ynbTaToOB
VHIUBUyaIbHON
paboTHI.
Jlexuun IIpe3eHTanuu ¢ UCHOJIB30BAaHUEM
[IpakTrueckue 3aHATHA pa3INYHBIX BCIIOMOTaTEIIbHBIX
CamocrositenbpHas paboTa CpPEeICTB: [JOCKH, KHWI, BHJEO,
CJIaNIOB.
I'pynnoseie IUCKYCCUU,
P ———— NPE3CHTALMK PE3YIbTaTOoB
CaMOCTOSITENTLHON PaOOTHI.
r€OMETPUS
JlenoBas urpa, mpe3eHTanus.
I'pynnoBas paborta, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3aUMOOIICHKA pe3ynbTaToOB
VHIUBUyaIbHON
paboTHI.
Jlexun [Ipe3eHTanmu ¢ HMCHOJIB30BAHUEM
[IpakTrueckue 3aHgATHS Pa3IUYHBIX BCIIOMOTaTENbHBIX
CamocrosTenbHas paboTa CPEICTB: [JOCKH, KHHWI, BHJEO,
CIIafIOB.
['pynmoBsie JIMCKYCCHUH,
AHanuTauyeckas MPE3EeHTALUU pe3ynbTaToOB

reoMeTpus B 3-x
MEPHOM MPOCTPAHCTBE

CaMOCTOSTEIIbHON PabOTHI.
Jlenosas urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTalu,

BBenenue B ananus

B3aHMOOIICHKA pe3yJbTaToOB
VHIUBUyaIbHON
paboTHI.
Jlexuun IIpe3eHTanuu ¢ UCIOJIB30BAHUEM
[IpakTrueckue 3aHATHS Pa3IMYHBIX BCIIOMOTaTEIbLHBIX
CamocrosiTenbHas paboTa CpPEICTB: [JOCKH, KHWI, BHJEO,
CJIafIOB.
I'pynnoseie JIUCKYCCUU,
Mpe3eHTalN pe3yJbTaToOB

CaMOCTOSITENTbHON PabOTHI.
JlenoBas urpa, mpe3eHTaus.
I'pynnoBas pabora, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3aMMOOIICHKA pe3yiIbTaToB
VHIUBUyaIbHON

paboTHI.
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Huddepennmanbaoe
HUCUYUCJIICHUC

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMIOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUIEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
IIpEe3EHTALNH pe3yIbTaToB
CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTanu,
B3aMMOOIIEHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.

HNuterpanbHoe
VCYHCIICHUE

Jlekuun
[IpakTrueckue 3aHATHS
CamocrosrenbHas pabora

IIpeseHTanuu ¢ KCIOJIB30BAHUEM
pa3IMYHbIX BCIIOMOTaTeIbHBIX
CPEICTB: [JOCKH, KHWI, BHJEO,
CJIaNIOB.

I'pynnoseie IUCKYCCUU,
Mpe3eHTalUH pe3ynbTaToB
CaMOCTOSITENTLHON PaOOTHI.
JlenoBas urpa, mpe3eHTanus.
I'pynnoBas pabora, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3alMOOLIEHKA pe3yIbTaToB
VHIUBUyaIbHON

paboTHI.

DyHKIUU MHOTHUX
MepEMEHHBIX

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUJEO,
CIIafIOB.

['pynmoBsie JMCKYCCHUH,
IIpe3EHTaLNH pe3yabTaToB
CaMOCTOSTEIIbHON PabOTHI.
Jlenosas urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTalu,
B3aMMOOIICHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.

Teopus byHKIHI
KOMIUIEKCHOTO
NIEPEMEHHOTO

Jlekuun
[IpakTrueckue 3aHATHS
CamocrosrenbHas pabora

IIpeseHTanuu ¢ HCIOJIB30BAHUEM
pa3IMYHbIX BCIIOMOTaTeIbHBIX
CPEICTB: [JOCKH, KHWI, BHJEO,
CJIafIOB.

I'pynnoseie JIUCKYCCUU,
Mpe3eHTaINH pe3ynbTaToB
CaMOCTOSITENTbHON PabOTHI.
JlenoBas urpa, mpe3eHTaus.
I'pynnoBas pabora, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3alMOOLIEHKA pe3yIbTaToB
VHIUBUyaIbHON

paboTHI.
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10.

Psanpr

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMIOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUIEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
IIpEe3EHTALNH pe3yIbTaToB
CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTanu,
B3aMMOOIIEHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.

11.

Huddepennnanbable
ypaBHEHUS

Jlekuun
[IpakTrueckue 3aHATHS
CamocrosrenbHas pabora

IIpeseHTanuu ¢ KCIOJIB30BAHUEM
pa3IMYHbIX BCIIOMOTaTeIbHBIX
CPEICTB: [JOCKH, KHWI, BHJEO,
CJIaNIOB.

I'pynnoseie IUCKYCCUU,
Mpe3eHTalUH pe3ynbTaToB
CaMOCTOSITENTLHON PaOOTHI.
JlenoBas urpa, mpe3eHTanus.
I'pynnoBas pabora, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3alMOOLIEHKA pe3yIbTaToB
VHIUBUyaIbHON

paboTHI.

12.

DOneMeHTbl  ypaBHEHUN
MaTEeMaTHYECKON
bu3uKu

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUJEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
IIpe3EHTaLNH pe3yIbTaToB
CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTalu,
B3aMMOOIICHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.

13.

Crnyuaitabie cCOOBITHS

Jlekuun
[IpakTrueckue 3aHATHS
CamocrosrenbHas pabora

IIpeseHTanuu ¢ HCIOJIB30BAHUEM
pa3IMYHbIX BCIIOMOTaTeIbHBIX
CPEICTB: [JOCKH, KHWI, BHJEO,
CJIafIOB.

I'pynnoseie JIUCKYCCUU,
Mpe3eHTaINH pe3ynbTaToB
CaMOCTOSITENTbHON PabOTHI.
JlenoBas urpa, mpe3eHTaus.
I'pynnoBas paboTa, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3alMOOLIEHKA pe3yIbTaToB
VHIUBUyaIbHON

paboTHI.
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14.

CiyyaliHble BEJTMYMHBI

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMIOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUIEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
IIpEe3EHTALNH pe3yIbTaToB
CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTanu,
B3aMMOOIIEHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.

15.

OcHoBBI Teopuu
CIIyYalHBIX MPOIIECCOB

Jlekuun
[IpakTrueckue 3aHATHS
CamocrosrenbHas pabora

IIpeseHTanuu ¢ KCIOJIB30BAHUEM
pa3IMYHbIX BCIIOMOTaTeIbHBIX
CPEICTB: [JOCKH, KHWI, BHJEO,
CJIaNIOB.

I'pynnoseie IUCKYCCUU,
Mpe3eHTalUH pe3ynbTaToB
CaMOCTOSITENTLHON PaOOTHI.
JlenoBas urpa, mpe3eHTanus.
I'pynnoBas pabora, IUCKYCCHSL.
I'pynmoBas paGoTa, mpe3eHTAINH,
B3alMOOLIEHKA pe3yJIbTaToB
VHIUBUyaIbHON

paboTHI.

16.

OCHOBBI
MaTeMaTUYECKOU
CTAaTUCTUKHU

Jlexun
IIpaxkTrueckue 3aHATUA
CamocrosiTenpHas padbora

[IpeseHTanuu ¢ HCMOJIB30BAHUEM
Pa3IMYHBIX BCIIOMOTaTEeIbHBIX
CPEICTB: [JOCKH, KHWI, BHUJEO,
CIIafIOB.

['pynmoBsie JIMCKYCCHUH,
IIpe3EHTaLNH pe3yabTaToB
CaMOCTOSTEIIbHON PabOTHI.
JlenoBast urpa, npe3eHTanusl.
I'pynmoBast pabora, AUCKyCCHSI.
I'pynnoBas paboTa, npe3eHTalu,
B3aMMOOIICHKA pe3ynbTaToB
VHIUBUyaIbHON

paboTHI.
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7

OueHouHbIe cpeAcTBA (MAaTEPHAJIbI) VI TEKYLIEro KOHTPOJISA yCIeBaeMOCTH,

MPOMEKYTOYHOM aTTeCTAUMH 00YYAOIINXCS 10 U CHUILIUHE (M00YI110)

Koumponvnvie 6onpocw u 3a0anus 014 npogedeHus meKyuje2o KOHmpoJs

I cemecTp

1. Onpenenurenu 2-ro U 3-To MOPAJIKa.

2. Pewienue cucreM Tpex JIMHEUHBIX YPaBHEHUM.

3. Marpuiibl 1 1€MCTBUS HAJ HUMH.

4. OOparnass matpuna. Pernenue cucrteM Tpex JHMHEHHBIX YpPaBHEHHH € Tpems
HEU3BECTHBIMH MAaTPUYHBIM CIIOCOOOM.

S. Teopema Kponekepa-Kanennu. Pemienue npou3BOJBHONM CHUCTEMBl JTMHEWHBIX
YpaBHEHUU.

6. CkansipHble U BEKTOPHbBIC BEJIMUYUHBI. 3a/1aHUEe BEKTOpa B KOOPAMHATHOH (opme.
Monynb BEKTOpA.

7. CkansipHO€E NMPOU3BEACHNUE BEKTOPOB. €TI0 CBONCTBA.

8. Yron Mexay BEeKTOpaMU. YCJIOBUS OPTOrOHAJIbHOCTH W KOJUIMHEAPHOCTH ABYX
BEKTOPOB.

9. BektopHoe nmpou3BeieHre BEKTOPOB 1 €r0 CBOMCTBA.

10. CMeliaHHOE TPOU3BEIEHNE BEKTOPOB.

11. [IpsiMast Ha IIOCKOCTH. Bupl ypaBHEHU TTPSMOIA.

12. BzauMmHOe pacnojokeHHe JABYX MPSIMBIX Ha IJIOCKOCTH.

13.  Kpusble BTOpOro nopsiika: 3JUIAIC-BbIBOJ KaHOHHYECKOTO ypaBHEHUSI.

14.  T'unep6ona. BeiBOg KAHOHHUYECKOTO ypaBHEHHUS.

15. [Tapa6omna. BeiBo1 KaHOHMYECKOTO YpaBHEHHS.

16.  IlmockocTh B TpEXMEPHOM IMPOCTPAHCTBE.

17. B3anMHoe pacmosnoxkeHne IByX TIOCKOCTEH.

18.  IlpsimMas B TpeXMEpHOM MIPOCTPAHCTBE.

19.  B3auMHOe pacrnojoKeHHUe JBYX MPSAMBIX B TPEXMEPHOM MPOCTPAHCTBE.

20.  B3zauMHOe pacmojoXKeHHe NPSIMOH U TIOCKOCTH.

21. [ToBepxHOCTH ¥ WX ypaBHEHHS: cepa, MIIUHIPHICCKHUE TTOBEPXHOCTH,

22.  xonuueckue. [ToBepxHOCTH BpalleHUs

23. MHuosecTBa, orepaiuy Haj HUMU. YHCITOBbIE MHOXKECTBA.

24.  Oynkuusa. O6nacTh onpeaeneHus, MHOXKeCTBO 3HaueHH. I'paduxk.

25. MOHOTOHHOCTB, YE€THOCTh, OTPAHUYECHHOCTb, IEPUOAUIHOCTH (DYHKITHIA.

26.  YwucroBble MOCIEIOBATEILHOCTH U X TIPEIE.

27. [Ipenen GyHKIMU B TOUKE M HA MHOXKECTBE. EAMHCTBEHHOCTH TIpeiena.

28.  becxoHeyHo wManble U OeckoHeyHO Oonblive (QYHKLIWU, HX CBOWCTBA U
B3aMMOCBS3b.

29.  TeopeMsl 0 mpejienax CyMMBbI, IPOU3BECHUS, YACTHOTO IBYX (DYHKIIUH.

30. CgoiicTBa GYHKIIHMMA, UMEIOIINX MPEIET.

31. IlepBblii 3aMedaTenbHbIN Ipeaed.

32. Bropoii 3amedarenbHbIi Ipeed.

33.  HemnpepsiBHOCTh (GYHKIIUUM B TOYKE M Ha MHOxecTBe. Kimaccudukarus Touek
pa3pbiBa.

34.  HenpepbIBHOCTh CYMMBI, TPOU3BEACHUS U YaCTHOTO JIBYX (DYHKLIHUH.

35. HenpepbIBHOCTD 371eMEHTAPHBIX ()YHKITHIA.

36.  Ilepsas Teopema bonbriano-Komm.

37. Bropas Teopema bonwiiano-Komm.

38.  Teopewmsl Beliepmpacca.

39. [TpousBoaHas. Ee reomeTpuieckuii 1 MEXaHUIECKUN CMBICIT.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

Teopema BIIO’KEHUS KJIACCOB HEMPEPHIBHBIX U AU depeHInpyeMbIX (yHKIHA.
[Tpon3BoHas CyMMBI, TPOU3BEICHMS, YACTHOTO ABYX () yHKIIMH.
[IpousBoaHas COKHOW U 0OpAaTHON PYHKITUH.

[Tpon3BoHAs TapaMETPUUECKON U HESIBHOW (DYHKITHH.

Jlorapudmuueckoe auddepenurpoBanue.

[TpousBoaHbIie U MU PepeHITHATBI BRICIIUX TOPSIKOB.

Teopemsr @epma u Pous.

Teopemsl Jlarpanxka u Komu.

[IpaBuiio Jlonurans pacKpbITHs HEONIPEAECICHHOCTEH.

OkerpeMmyM ynkun. Heo6xonnmoe yciaoBue ero CyniecTBOBaHMs.
JlocTaTouHOo€ yCIOBHE CYIIECTBOBAHUS IKCTPEMYM (YHKIIHH.

Cxema uccnenoBanus QyHKIUN HA SKCTPEMYM.

Bremyknocts rpaduka  ¢Qynxnun. HeobGxomammoe U 10CTaTOYHOE —YCIOBUS

BBITTYKJIOCTH rpaduka GyHKIuU. Todku nepernoa.

53.
54,
55.
56.

CBOMCTBA.

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,

AcumnToTsl rpaduka GyHKIMU U UX YpaBHEHHUSL.

[TomHOE MCcaenoBanke (PYHKITMU TTOCTPOCHUE U TTOCTpOEHHUE Tpaduka.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HAYeHUN (QYHKIINU.

[TepBooOpasnast ¢yakuuu. Onpenenenue. HeompeneneHHbIE WHTErpajll U €ro

HNHTerprpoBanne HEOMPEAEIEHHOIO NHTErPaJia o YacTAM U METOJOM 3aMEHBI.
[Ipocreiimme paunoHaIbHbIE JPOOU U UX UHTETPHUPOBAHUE.
HNHuTerpupoBanue IpoOHBIX PAIMOHATBHBIX ()YHKIIHMA.

WuTerpupoBanue TpPUrOHOMETPHUECKUX (DYHKITHA.

HNHuTerpupoBanne UpparroHaTbHBIX (YHKITUH.

[ToncranoBka Ditnepa.

OnpeneneH bl HTHTErpall, €ro ONMPEIeICHUE U TEOMETPUIECKUIN CMBICII.
CymiecTBoBaHuE ONpeAEIEeHHOro nHTerpana Pumana.

ColicTBa nHTerpana Pumana, BelpakaeMble paBEHCTBAMH.

CaoiicTBa uHTerpasia Pumana, BeIpaskaeMble HEpaBEHCTBAMM.

®dopmyna Herorona-JleiiOnua.

WHTerpupoBanue onpeaeaeHHOro MHTerpaia 1o 4acTsM 1 METOAO0M 3aMEHBI.
HecoGcTBeHHBIE MHTETrpaNIBI IEPBOTO M BTOPOTO POJA U UX CXOAUMOCTD.
Brruncnenue miomazei miockux Guryp.

Beluncnenue 1auH qyr KpUBBIX.

Brruncnenue 06beMOB Tell BpaleHHUS.
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| cemecTp
KoHnTposbHbIe 3a1aHUA
| eapuanm

1. Boruncnure onpenenurens:
9 1 3

-2 -2 1
7 2 2

2. Pemmite cucremy TuHEMHBIX ypaBHeHUM MeToIoM Kpamepa:
X-3y+z=17,
3X+y—-2z=3,
X+7y—-4z=0.

3. Pemmte cucremy TuHEMHBIX ypaBHeHUM MeToioM ["aycca:
X+y+2=-2,
X—y+22=-1,
2X+3y—z=1.

4. BexTops! B—Cf @: ﬁ ﬁ+(75, rie A, B, C, D — Bepumnb

—_—

npsimoyrosibHrka ABCD, mpencraBeTe B BHAC JUHEHHONW KoMOMHammu BeKTOpoB a = DB u
b=AC.

5. B npsiMmoyronpHON JeKapTOBOM CHCTeMe KOOpAWHAT 3amaHbl Touku A (2; -3), B
(1; 5). HalimuTe KOOpAMHATHI STUX TOYEK B HOBOW CHUCTEME, €CJIM Hadajao KOOPAMHAT OCTaIOCh
HPEKHUM, @ OCH IIOBEPHYTHI HA YIOJI (.

a) a=90",
b) 0=-90"
6. Touka M OTHOCHTENHHO JBYX PA3HUYHBIX MPAMOYTOJNBHBIX JEKaPTOBBIX CHCTEM

KOOPJMHAT UMEET KoopauHaThl (2; 8) u (-5; -6). HaliguTe koopAMHATHI Havajga Kaxa0W U3 3THX
CUCTEM OTHOCUTENIBHO APYTOi, €CIIM U3BECTHO, YTO 3T CUCTEMbI UIMEIOT pa3HbIe TOJIBKO Havasa.

1. JlaHbBI BEKTOPHI 5(-5, 1,-3), b (2, -6, 13), 6(1, 2, -5). Haiitu:
a)(a, b)

b)[a, b]

c¢) Cos £ (5, 5)

d)(a, b, c)
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Il 6apuanm

1. Brrancioure onpenenurens:
2 1 9
1 -2 -2
3 2 7
2. Pemmte cucremy nuHeHbIX ypaBHEHUM MeTonoM Kpamepa:
X—-2y+3z=-1
2X+y—-5z=09,
4x-3y+z=1.
3. Pemnre cucreMy JIMHEWHBIX ypaBHEHU MeToI0M [ 'aycca:
X—y—2=35,
2X+Yy+32=3,
X—4y—-6z=7
4, BekTtopsl ﬁj , Cﬁ , E Hu C% , Tne O — Touka mepeceueHus auaroHaiei

napamenorpamma ABCD, pa3znoxure o BeKTopam a=ABub=AD.

5. B npsiMmoyronibHOM JIeKapTOBOW CHCTeME KOOpAMHAT 3aaaHbl Touku A (2; -3), B
(1; 5). Haiigute KOOpAMHATHI TUX TOYEK B HOBOHM CHCTEME, €CIM Haydalo KOOPAHHAT OCTAIOCh
IIPEKHUM, 4 OCH TTOBEPHYTHI Ha YIoJl O.

a) a=180"
b) 0=45".

6. Touka M OTHOCHTENFHO NIBYX Pa3IMYHBIX MPSMOYTOJIBHBIX JEKAPTOBBIX CHCTEM
KOOPJMHAT UMEET KoopauHaThI (2; 8) u (-5; -6). HaiiguTe koopAMHATHI Havajga KaXa0W U3 ITHX
CHUCTEM OTHOCUTCIIBHO ,Z[perfI, €CJIM U3BCCTHO, YTO 3TU CUCTCMbI UMCIOT Pa3HbIC TOJILKO Havajia.

1. JlaHbBI BEKTOPBI 5(-2, 1,7), b (1, -3, 10), E(l, 4, 2). Haiitu:
a)(a,b)

b)[a,b]

c)Coszi(a,B)

d)(a, b, c)
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KouTtpoJabHble 3a1anus

| eapuanm

Pemnre cucreMy JIMHEWHBIX ypaBHEHUI
Marpu4HbIM METOAOM,;
Meroaom [Maycca:

2
a
b.
X—2y+3z=6,
2X+3y -4z =20,
3

Bexkropsr aub o6pasyror yron 120°. 3mas, uro |5| =4, ‘6‘ =5, BBIUKCIUTH

(2a-36f

4, CocraBbTe KAHOHUYECKOE M MAPAMETPUUECKOE YPABHCHUS TMPAMOM MPOXOISIICH
yepe3 Touky M (-2; 2; -3), mapamnensho Bekropy § =(2; -4; 5).

S—

5. CocraBbTe ypaBHeHHE 3iumHIica ¢ pokycamu Ha ocu OX, €CITU pacCTOSTHUE MEXITY
doxycamu paBHO 20, a SKCIIEHTPUCHUTET paBeH 5/6.

6.  Tlycrs 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}. Haimmure AUB, ANC.

1. Y CTaHOBUTH YETHOCTh MJIM HEYETHOCTD ()YHKITHIA:
c. f(x) = x?&/x + 2sinx,
d. f(x)=2"+27".
8. Haittu nipenensr:
1 lim 5X° +3X—7 . .2) lim 2x3—3x2
oo 3x° + X 1 o X2 +4x% +2x
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Il 6apuanm

1. Breraucnure onpeaenuTens IByMsl CIOCOOAMU:
2 3 2

1 2 -3

3 4 1

Pemnre cucreMy JIMHEWHBIX ypaBHEHUI
Marpu4HbIM METOAOM,;
Meroaom [Maycca:

2

e.

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

3

. Bektoper @ m b o6pasyior yrom 150°. 3mas, uto |§| =2, ‘5‘ =3, BBIYUCIIUTE

(é + 5)45 :
4. CocTaBbTe KAHOHHMYECKOE M MapaMeTPUUeCKOe YpaBHEHUS MPSAMON MPOXOsIIen
yepe3 Touky A (1; 3; -5) u rouky B(4; -1; 2).

5. CocraBpTe ypaBHeHUEe rumnepOoinsl ¢ Gpokycamu Ha ocu OX, 3Has pacCcTOSTHUE
Mexay hokycamu 2¢=90 u ypaBuenus e acumnror Y = =(4/3)X .

6. [Tycte 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}. Haitmure A(NB, BUC.

1. Y CTaHOBHUTH YETHOCTh WIIM HEYETHOCTH (DYHKIIUNA:

1) f(x) = x* +5x,

2) f(x)=x*sin7x.

8. Haiitu npenenst:

2, . 2
1) lim(x® + x+5); 2) "mwii”) 'imW-
x—3 x>-33X° +7X—6 x>0 ¥2 +2X +3
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11 eapuanm

Brraucnute onpenenurens AByMsl CHOCOOaMMU:
-3 2
9 6
3 4
Pemrite cucreMy TMHEMHBIX YpaBHEHUN

MatpuyuHbIM METOJIOM;
Meronom I"aycca:

1

1

1

1

2

1

2.
3x—-2y+z =10,
X+5y -2z =-13,
2X—-2y—-7=3.

3

)

-

Bektoper @ u b o6pasyior yron 60°. 3mas, uto |<’§|=6, ‘5‘:3, BBIUMCIIUTD

4, CocraBbTe KAHOHUYECKOE M MAPAMETPUUECKOE YPABHCHUS TMPSAMOM MPOXOISIICH
yepe3 Touky A (2; -3; 4), mapamtensHo Bektopy ( =(-1; 4; -2).

5. CocraBbTe ypaBHeHHE 3uidIica ¢ pokycamu Ha ocu OX, ecnu OoJibliast OCh paBHA
10, a skcuentpucuret paseH 0,6.

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}. Haitmure AUC, BN C.

1. Y CTaHOBHUTH YETHOCTh WIIM HEYETHOCTH (DYHKIIUNA:

1) f(x)=x*-3x"+x,

2) f(X) =sinx+cosX.

8. Haiitu npenensl:
. (x+3)x-2 . xE- _ S _x?
x>l X+2 x5 X —9x+ 20 x> X* +3x° -1
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1

KoHTpoJbLHas padoTa

Nel-10.

JlaHa cucTemMa JIMHEHHBIX YpaBHEHHUH (pelIUTh TpeMs CIocodamu):

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

3X +2X +x =1,
2X +3x, + X =4,
2x + X +3x =0.
4x —3x, +2x =-10,
2X +5Xx —3Xx =8,
5X +6Xx, —2x =1.
2X =X — X =4,
3x +4x,-2x, =5,
3X —2X +4x =—1.
X+ X —-X=1

8X +3x, —6x =-2,
4x + X, —3x =-2.
3X +2X + X =5,
X+ X% -x=0,
4x — X +5x =3.

Nel1-20.

X —2X, +3Xx, =5,
2X +3x,—4x, =4,
3X —2X —5Xx =—1.
X+X+2x =1
2X — X, +2X =-4,
4x +X +4x =-2.
3X +4x +2x =5,
2X — X, —3x, =4,
X +5X% +x =9.
2X + X +3x =1,
2X +3x + X =1,
3X +2x,+ X =6.

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

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

3X; — X, + X3 =—5.

Jlanbl KoopAMHATHI BepuinH TpeyroiabHuka ABC. Haiitu:
a) ITUHY CTOPOHBI AB,
6) ypasaenus cropoH AC, AB u BC u ux yrioBbie KO3 QHUIIMEHTHI,
B) yroxa B,

r) ypaBHeHue BoIcoThl C/I,
n) ypaBHeHue menuanbl AE,
Crenatb 4epTEX.

I11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

A(l;1)  B(7:4)  C4:5)
A(l;1)  B(-54)  C(-2;9)
AG-L;1)  BG:4)  C(2:5)
AG-L;1)  B(-7;4)  C(-45)
A(l-1)  B(72)  C@4:5)
A(l:-1)  B(-52)  C(-2;3)
A(-1-1)  B(52)  C(2:3)
A(1::2)  B(T:1)  C((3:7)
A(0;1)  B(6:4)  C(3;5)
A(1;0)  B(7:3)  C(4:4)

Ne21-30

1) MatpuuabiM

21.CocTaBuTh ypaBHEHHE JUHUH, JUISI KQXKI0M TOUKH KOTOPOH €€ pacCTOSHHUE A0 TOUKU
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F(-1;-2) paBHO paccTosiHHIO 10 npsiMoii X=-3.Crenatb 4epTéx.
22.CocTaBuTh ypaBHEHUE JIMHUU, I KaKIOW TOYKHM KOTOPOM OTHOILIECHHE PACCTOSHHI

1o touku F(7;0) u npsimoit X=1 paBHOﬁ . Cnenatp 4epTéx.
23.CocTaBuTh ypaBHEHHUE JIMHHUM, JUIS KaXKAOHW TOUYKH KOTOPOW OTHOLIEHHE PAaCCTOSIHUM

1o Touku F(2;0) u npsamoit X=3 paBHO\/E /3. Cnenatp 4epTéx.

24.CocTaBuTh ypaBHEHUE JIUHUM, I KaXIO0H TOUKH KOTOPOM €€ pacCTOSHUE O TOUKHU
F(3;3) paBHO paccrosiHuIO 10 npsiMoii Y=-2. Crienarb 4epTéx.

25.CocTaBuTh ypaBHEHUE JIMHUU, I KaKIOW TOYKHM KOTOPOM OTHOILIECHHE PACCTOSHHI
1o Touku F(2;0) u nmpsmoit X=1/2 paBno 2. Crenatp uepTéx

26.CocTaBuTh ypaBHEHUE JIMHUU, I KaKIOW TOYKHM KOTOPOM OTHOILIECHHE PACCTOSHHI
1o touku F(-1;0) u nmpsmoii X=-9 pasHo 1/3. Cnenarb 4epTéx.

27.CocTaBuTh YpaBHEHUE JIUHUM, I KAXIO0H TOUYKH KOTOPOM €€ pacCTOSHUE O TOUKHU
F(-3;2) paBHo paccrosinuio 10 npsiMoit X=2. Cenath 4epTéx.

28.CocTaBuTh ypaBHEHUE JIMHUU, I KaKIOW TOYKM KOTOPOM OTHOILIECHHE PACCTOSHHI
1o touku F(3;0) u npsimoit X=2 paBHO 612 . Crenats 4epTEK.

29.CocTaBuTh ypaBHEHHUE JIMHHUM, JUIS KaXKAOH TOUYKH KOTOPOW OTHOLIEHHE PACCTOSIHUM
1o Touku F(-4,5;0) u npsmoit X=-8 paBuo 0,75. Caenath 4epTéx.

30.CocTaBUTh ypaBHEHME JIMHHUH, JUIsI KOKJIOM TOUKM KOTOPOH €€ pacCTOSHUE A0 TOUKH
F(1;0) paBHO paccTostHuIO 110 mpsiMon Y=3. CnenaTh 4epTExK.

Ne31-40.
Haiitu nmpon3BoaHbIe NaHHBIX (YHKITUI

B) y=arccos2x+ m : B) y=arctgy/ X—1 ;

r) y= 2 % +xsin2x ; r) y=~/ Xctg3x—2";
32.a) y= (5)(2 X+ 3)3; 35.a) y= (3)83 +53 % — 3) :

- x 5x+3Y
6) y=Ing ; 6) y=Ins ;
Jy=in 1+ X Jy=n ()P+lj
B) y=arctgv X —1

r)y=e* -2 Xtg3 X,

)Y arctg—2
B) Y= X
3

r)y=5"—Xlg2 x;

33.a)y= Gx‘" +8W_1j : 36.2) y—(S)(‘ —X—\/}+3J

4x-1 1-8x
~In4| ; 6) y=In« ;
0 y=In; X +1 28 VX +1

B) y=arccos+ X+1; B) y=arccos~/1—
= 3% xsin2x; 1-sin3x
r)y=3 XSin2x; r) y=3&+ : :
1+sin3x
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37.a) y= (4)(3 + X%/}— zj ;

( X _1j7 |
6x+5) .
B) Y= arcctgm : B) y= arctgj;
)y y=2""1— xsind x D) yoxtgdxs2 "2
5

38.2) y= (7x5 —3)&/7—6)4; 40.2) y=(8)? - Xzi/}+ 6) :
6)Fln3(3x_4j4; _ Tx-4Y

3x+1 6) y= |n7()(7_2j ,
B) y=arcsin3x-+1—9X ; 2)y=arcsinyI— X ;
r)y= % —\ xcos2 x: 0 y= 394/ xtg3x .
Ne41-50.

41. CocTaBuTb ypaBHEHME IUIOCKOCTH, mpoxomsmedl wuepes Ttouxy M(2;3-1)
napaureNbHo miockoctu SX—3y+2z-10=0.

42. N3 Toukmn P(2;3;—5) Ha KOOPJMHATHBIE OCHU OIYILEHBI NEPNEeHANKYIIApbl. COCTaBUTh
ypaBHEHHE TUIOCKOCTH, MMPOXOISIIEH Yepe3 UX OCHOBAHHSI.

43. CocraBuUTh YpaBHEHHE IUIOCKOCTH, TMPOXOAIICH Yepe3 TOUKy /(5;4;3) u
OTCeKaroel Ha KOOPIMHATHBIX OCSX PaBHBIC OTPE3KH.

44. HaiiTi ypaBHeHHe IIIOCKOCTH, mpoxomsmeii uepes toukn A2-14) u B3,2;-1)
HEePICHIUKYISIPHO TUIOCKOCTH X+ y+27-3=0.

45. HaiiTu ypaBHEHHE IUIOCKOCTH, IPOXOJALIEH uepe3 TOUKy /V/(3;—1;—5)
NEPIEHANKYIAPHON TI0CKOCTIM 3X—2 )+ 22+ 7 =0 u 5x-4y+32+1=0,.

46. CocTaBHTb ypaBHeHHe IUIOCKOCTH, Npoxoasmeil uepes touky M(-2,34) n
OTCeKalollell Ha KOOPAUHATHBIX OCSAX PABHbIE OTPE3KH.

47. CoCTaBUTh ypaBHEHHE IUIOCKOCTH, Tpoxoadmell uepes touky M2-14) wu
oTcekaromei Ha koopauHaTHbIX ocsix OX u OY paBHble oTpe3ku, a Ha ocu OZ B1BOE OOJIBIIIE.

48. Haiitu ypaBHeHMe IUI0CKOCTH, mpoxoasimell uepes touku A(2,0,-1) n QL-13)
HEPIEHAMKYIAPHO TUIOCKOCTH 3X+2)—Z+5=0,

49.HaiitTu  ypaBHEHUsA IUIOCKOCTEH, TMPOXOIAIIUX 4YEpPe3 OCH KOOpJMHAT
NEPIEHANKYIIAPHO TUIocKocTH 3X—4 y+52-12=0.

50. Haiitu ypaBHEHHUE IJIOCKOCTHU , MPOXOJALIEH Uepe3 TOUKY NEpPEeceUeHMs MIIOCKOCTEN
2x+2y+2-7=0,2x- y+32-3=0, 4x+5y—27-12=0 ntouxn M(0;3,0) u ML11).

Ne51-60.
Haiitu nHeonpenenénuslii uuTerpai. PesynbraTsl npoBepuTh T epeHIpOoBaHUEM.
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51. Isin2 xsin 3.xaXx,

I(Z)@ —2x+1) efga’x,

52 J-Inx

— arcr Xalx,
)(2+1 J
53. j (24 —1)cos 2 xax,
_fxlnzxa’x
2)(_ _
54, J-Ze e -3

ax,
-3

I arctg\/j(a’x,

55. j«/2*—1dx,

J‘ ax
e ¥

Ne61-70.

56. j\/e +Ax—2X dx,

Ié’ sine*d;

57.
Icos Xw/Z +519° X

Isin 2 x1n cos xadx,

58. j (x+2)cos(X + 4x+1)dx,

IXCOS Xax
sin® x

)

bt
jln(x2 + X)dx,

a
O [

J‘ ax
-1

Boruucnuts o ¢popmyne Heiotona-JIeiitbHuma onpeaeneHHblii nHTerpas.

9
61. ImTde.

D
o
—
D
o
>

>
<

S +
D

O ey
(BN
+
53

o

63.

64. | cos? xdx.

x
o
3

65.

I

Ot 2 O Sy | N

[EEN
+
>

66. .
X

P C— W
rnS ™)

+
<

< | &

67.

o X
o
>

x

68.

[N
+

69.

[EEN

—+
w

be
)

70. |sin? xdx.

Ot V[N Pl 0 O P
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Koumponvnvie 6onpocs u 3a0anus 014 npogedeHus meKyuje2o KOHmpoJs
Il cemecTp
DYHKIIUU IBYX, TPEX MEPEMEHHBIX, 00JIaCTh ONpeaeeHus, rpaduK QyHKITUH.
JBonnoin npenen. Teopema eIMHCTBEHHOCTH ABOWHOIO IIPEAEIaA.
Teopemsl 0 npenenax GyHKINUU ABYX MePEMEHHBIX.
[ToBTOpHBIE MpEEIbl U CBA3b UX C IBOWHBIMMU.
HenpepriBHOCTH (YHKIIMH IBYX IO OTAEIbHBIM apryMEHTaM.
HenpepbIBHOCTh QYHKIIUH 110 OTAEIBHBIM apTyMEHTaM.
CBoiicTBa HEMPEPHIBHBIX (PYHKITNH, 3aJaHHBIX Ha 3aMKHYTOM MHO>KECTBE.
Huddepenumpyembie GyHKINN ABYX EPEMEHHBIX. YaCTHBIE TPOU3BOIHBIC.
[Tomubii uddepennman.
0.  YacrtHble Npou3BOIHBIC U MOJHBIE MU (HEPEHIHANIBI OT CIOXKHBIX (QYHKIIUH.
1. YacTtHple NpoW3BOIHBIE W TOJHBIE AU(GEpEeHIIUaTbl BBICIIUX TOPSIKOB OT
CJIO’KHBIX (PYHKLIUH.

12. [Tpumenenue nmomHbIX AudGepeHITnanoB K TPUOIUKEHHBIM BEIUACICHUSM.

13.  HccnenoBanue (yHKIMM IBYX HEpEMEHHBIX Ha SKcTpeMyM. HeoOxomumoe u
JIOCTaTOYHOE YCJIOBUE CYIIECTBOBAHUS SKCTPEMYMA.

RRO©ooNoOR~LNE

14,  HaxoxneHue HauOONBIIMX W HAWUMEHBIINX 3HAYeHWH (QyHKOIUH ABYX
MePEMEHHBIX.

15. ®opmyna Teinopa.

16. [Tonsitue nBoiiHOTO WHTEerpana. Ero BeunciaeHue mo JIFOOOW IUIOCKOCTH Ha
TUIOCKOCTH.

17. [Tonsitue TpoWiHOrO wuHTEerpana. Ero BeamcieHne 1o 0060l o0nactu B
IPOCTPAHCTBE.

18. [TonsiTHe KOMIUIEKCHOTO dYHCia. AnreOpamdeckas W TeoMeTpudeckas (Hopmbl.
Onepanuu HaJ KOMIJIEKCHBIMU YHCIIAMHU.

19. OCHOBHBIE TIOHATHS TEOPUU YUCITOBBIX PSJIOB.

20.  JlocrarouHble MPU3HAKUA CXOJUMOCTH YHCIOBBIX DPsOB (TeopeMbl JlamamOepa,
Ko, cpaBHeHUs psaoB).

21. HHTerpabHblii MPU3HAK CXOOUMOCTH PSIOB.

22.  uddepennunanpasie ypaBHeHus. OcHoBHbie ToHATHA. JluddepeHunansHubie
YpaBHEHUs [IEPBOTO MOPsIKA. Y PAaBHEHUS C Pa3ACIAIOIMMUCS IEPEMEHHBIMU. METO pelleHus.

23. Onuopoansie nuddepeHnanbHbIe YpaBHEHUS.

24.  JluHeliHBIC YpaBHEHHUS.

25.  VYpasuenwue bepnysmim.

26.  YpaBHeHH B MOJHBIX U depeHnmanax. HTErpupyonmi MHOKUTEI.

27.  uddepeHnunanbpHple ypaBHEHUS BBICIIUX MOPSAKOB. OCHOBHBIC TIOHSTHSI.
YpaBHEHUS, JOMyCKAIONIME TIOHKEHUE MOPSIKa.

28.  Jlunetinbie omHOpOaHBIE MU EepeHITMATBHBIC YPaBHEHUS BTOPOTO MOPSIKA.

29.  JluneitHble OgHOPOAHBIC AU(PepeHInanbHbIe YPaBHEHHS N-T'0 TOPSIKA.

30.  Jlunetinbie HeomHOPOAHBIC MU depeHITNATBHBIC YPABHEHUS BHICIITUX MTOPSIKOB.

31.  Cucremsl nuddepeHnuanbHbIX ypaBHeHHH. OCHOBHBIC TIOHSATHSL.

32. HNHTerpupoBanne HOPMAIbHBIX CHCTEM.

33.  Cucrembl JnuHEHHbIX JaU(p(EpPeHUUANTBHBIX YpaBHEHHH € TMOCTOSHHBIMU
Koa(urmeHTamu.

34.  VYpaBHeHHE KOieOaHUS CTPYHBI.

35. Merton perieHust ypaBHEHHS KOJIeOaHUs CTPYHBI.

36.  YpaBHEHHE TEIUIONPOBOAHOCTH.

37. Merton perieHust ypaBHEHHS TEMIOMPOBOTHOCTH.

38.  VpaBuenue Jlamnaca.

39. Merton permenust ypaBaenus Jlamnaca.
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NuauBuayanbHas padora
3aganme 1.
BrInosHUTE yKa3aHHbBIC JEHCTBUSA

n 3ananue n 3ananue
L @) -3+ 2 0E2) (2B g
-4+ 2i
2 5+|_+2f3l . a_50(2+0—i72—$)
-1-2i | —1+1
o 3+ 4 -5i3
5, 2-i)% + 6. _
(2-1) 1o L 3i (5+2i)
7o E22DEHD ooy s | 23 i+ 30
3-1 1+ 3i
9-8i .5 : . 1(6-4i)
9. 3-21)+ —1 10. =1+1)-(3+21)+
( ’ 4+ 2i ( ) ) 2+ 2i
.3 _.
n 5—3L+|(2_0 " (4_) 1+8|
2+1 —2i
2
" a—zp 14 n 5i + 2i° _3.9i
3+i 1-i
.5 i). 1
15, "(6-1) —2+3i 16. ﬂ+20§3 I)—i(5+3i)
—2+i 2-1
7, 14408 P R CR T
-1+3i —3+I
Lo, a+50(y4)_m 20, 2+41 i3 1+ 3i)
-1+ 2i 1-3i
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3aganue 2.

Haiitu 1elicTBUTENIbHBIC PEIICHUS YPABHEHUS

n

3aganue

1.

(2-i)?x+(3-2i) y = —2i

2 (5+2i) X+ (1—3i)y =X+ Yy +8-5i

3 A+4D)x+GB-20y=3+1)x—-(2+3)y+3+7i

4 (3+5i) X+ (1—2i) y = (3— 4i)i

* | B x—y=(+i)x+9

o | (2+i)ix+(4—i)y=y+5i

Tl B X+(4-20)y=ix—(2+i)y+4+i

8 (2-i) X+ (-5+2i)y=1-i

Yl @esiyxe 2-i)?y = (—1-4i)

01 B-i)x+(2+2i)y=1+2i)x—iy

L 2+3)x+@-i)y=1+0i

121 (3=2i)x+(L+4i) y=5+6i

B (6-i)x+(3+2i)y=x-13i+13

Y1 (5=2i)x+(L+4i)y=7+6i

B (<4+i)x+(B=2i)y=-T7+3i

8.1 o] . )
—T—X—M+20y:3+m

Y B+i)x—(1+i)y=-7-3i

B 2+i)x+(3=-2)y=@0-i)x+@+i)y

Bl 7-i)x+(=2+4i)y=11+x

20.

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

I[aTb reoOMCTPHUICCKOC OIIMCaHUuEC MHOXECTBaA TOUYCK KOMIIJIEKCHOH IIJTOCKOCTH,
YJOBIIETBOPSAIOIINX YKa3aHHOMY YCIOBHIO
n 3ananue n 3ananue
L. Im(E)>—1 2. —1<Re(z) <3
/A
3. O<argz<E 4. | 1<]z-3<3
5. ||z—i|<5 6. ||z =(Rezf’ +9
7. | Im(z-4i)>0 8. z+4i|< 4
9. Re(z-i)>3 10. Im(z%) <2
11. Z££+argz£7z 12. Re(z+2)>0
2 2
13. |Re(z-2)<1 14, Im(z-1) <-1
15. | 2<Im(z2)<4 16. | Re(z%)=0
17. z<argz<Z 18. Im(z+1)<3
4 2
19. [[z+1-2i|<2 20. | |z|>(Rez)* -4
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3aganue 4.
IIpencraBuTh KOMIUIEKCHBIE 4UCIA Z1 U Zp B TPUTOHOMETPUYECKOM M DKCIOHEHIUAIbHOU
dbopmax 1 M300pa3uTh TOYKAMHU Ha KOMITJIEKCHOU TIJIOCKOCTH

n 3ananue n 3anaHue
Z, =3-3i z, =0,5+0,5i
Z, =3 +i Z, =3/3+3i
7. |z =-2-2i, 8 | 2,=63+6i,
Z, =1+i/3 Z, =2 —~/2i
% | 7,=-3-33i,z,=-2i 10| 2 =—2+23i, 2, =-05i
11, 12,
21=—£+§i, 2, =43 +4i
4 4
2, =243 +2i 2 =2 2]
13 | z,=1-43i, 1 Z, =5+543i,
2, =4+4i 2, =-2/3+2i
15 |z, =2-23i, 16| 2, =-2J3+2i,
Z, =2 ++/2i Z, =4i
17. | 72, =—2-24/3i, Bz, =431,
19. |z, =-3-3i, 20| 7, =-3+343i,
Z, =43+ 4i z, =33 -3i
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3aganue 5.
Jlis KOMIUIEKCHBIX YMCell Z1 U Zp, 3alIMCaHHBIX B TPUTOHOMETpHUECKOH (opme, u3 3amanus 4,
BBITIOJIHUTH YKa3aHHBIC ICUCTBUSI.

n 3aganue n 3aganue
1 2 22' 2 Zl 22, Z—, 22
2
3 Z 4 Z
5 1 3/,5 1 3
Z-Z3, — N2 Li°ly, —g N4
Z, z>
> 7 2y ° 2
Zy -1y, - Z, 21.22,_1,421
2 22
8 8.
7 7 Z
1 4 S 1 4/55
2y 2y, —, 37, Z; -7y, - Z)
9 Zf 5 10. 2, 3
211y, —, 1 Z1-Zy, VA
Z 2
2
11, 7 12. 7
5 13 "l 5
Z - 7, , 327 2,:2,, —5. V4
Z, z°
14,
13. Z Z
z,-25, =+, 41, z,-7', =+, 3z,
Z, > 7,
15, 5 16.
Z Z
1 4/55 3 1 4/,3
)+ 2y, z_ Z Z; -1y, 22, Z;
2
17. Z 18. A
5 1 1 4
zl-zz,z—,3z1 Z; 22,2—7, )
2 2
19. 7 20.
5 1 3
Z, 2y, 7, Z 2,-2,. 2,:25, 73
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3aganue 6.
HaiitTu kopHM MHOrouwlieHa BTOpPOM CTemeHH (C KOMIUIEKCHBIMU KO3(pQHIMEeHTaMHu) Ha
MHO’KECTBE KOMIUIEKCHBIX YHCEN U PA3JI0KHUTH €r0 Ha MHOKHUTEIIH.

n 3ananue
L Q(X) = X% —2x —4ix + 6+ 4i
2 Q(x) = x* + X —6ix —11—3i
3 Q(x) = ix® +2x—5ix +5i -5

4 Q(X) = x? —4x+2ix+7—4i
> 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® —6x—ix+11+3i
o Q(x) = x> =7+ 2ix+9—7i

101 Q(x) = x® —4x + 4ix + 9—8i
Lol Q) =x% +2x+2ix—4+2i
121 Q(x) = x® —4x—ix+10+2i
13. Q(X) = iX® + 2X + 2ix + 2 — 4i
141 Q(x) = x* —4x—4ix +1+8i
I Q) =ix? +4x+2ix+4—-T7i
161 Q(x)=x%-2x—2ix+4+2i
-1 Q(x) = X2 —4x = 2ix + 7 + 4i
181 Q(x) = x% + x+4ix—10+2i
191 Q(x) = x* —5x—4ix+ 2 +10i
2.1 Q(x) =x%—x+6ix—11-3i
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3aganue 7.
CocTaBUTh MHOTOWICH 110 33JJaHHBIM YCJIOBHSIM.

n 3aganue
1. MHorOWIeH C JACUCTBUTEIBHBIMH KOXh(HUIMEHTAMH TPETheH CTENEHH, eCIH
X1 = 2,5u Xy = —3+1 - aBa us ero KOpHEH
2. MHorowieH ¢ JeHcTBUTENBHBIMUA KO3((UIMEeHTaMU YeTBEpTOW CTENeHHu, eCiH
X1 = 3 - KOPEHb MHOTOYIEHAa KPaTHOCTH 2 U Xo = 2+1 - OVH U3 OPYrux
KOpHEH MHOTOWICHA
3. MHorousneH, eciii BCE €ro KOPpHU U COOTBETCTBYIOIIME MX KPAaTHOCTU NPHUBEACHBI B
TadIuLeE:
KOpEHb 1 -2 —1+1
KpaTHOCTh 2 1 1
4. MHorOWIeH C ACHCTBUTEIBHBIMH KOI(D(PHUIIMEHTAMHU 4YETBEPTOM CTENEHHU, EeCIH
X1 = I - KOpPEHb MHOTOWJIEHA KPATHOCTH 2
5. MHorowIeH ¢ JACUCTBUTEIBHBIMH KOXh(HUIMEHTAaMH TPEeThel CTENEHHU, eCiHu
X, = —4 y X9 =1+ 2i — JIBa U3 €ro KOpHen
6. MHorousneH, eciii BCE €ro KOpHM U COOTBETCTBYIOIIME MX KPAaTHOCTU NPHUBEACHBI B
Tabmuie:
KOpEHb 3 -1 i
KpaTHOCTh 2 2 1
7. MHoTOWIeH C ACHCTBUTEIBHBIMH KOA(D(PHUIIMEHTAMHU YETBEPTOM CTENEHHU, ECIH
Xq =1-2iu Xo = 2 — 1 - a3 ero KOpHEH
8. MHorOWwIeH C ACHCTBUTEIBHBIMH KOI(DPHUIIMEHTAMHU 4YETBEPTOM CTETNEHHU, EeCIH
X = 1+ 21 - KOPEHb MHOTOWIEHA KPATHOCTH 2
9. MHorowieH ¢ JACUCTBUTEIbHBIMH KOI(QUIMEHTAaMH TpPEThEH CTEMeHu, eciu
X, = —0,5 u Xy = 6 —1 - 18a us ero KOpHEH
10. MHorouieH, eciny Bce €ro KOpHM M COOTBETCTBYIOLIME MX KPATHOCTH INPUBEJICHBI B
TabuIe:
KOpEHb 1 1+i 1-i
KpaTHOCTh 3 1 1
n 3amanue
11. MHorowieH ¢ JelcTBUTENBHBIMUA KO3((UIMEHTaMU YeTBEpTOW CTENeHHu, eCiH

X = -2 - KOpPEHb MHOTOYIECHA KPATHOCTH 2 U Xy = 41 - omuu us JIPYTUX KOpHEH

MHOIro4jcHa
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12. MHorousneH, eciii BCE €ro KOpHU U COOTBETCTBYIOIIME MX KPAaTHOCTH NPUBEACHBI B
TadIuIeE:
KOPEHb -1 3+i 3—i
KpaTHOCTh 2 1 1
13. MHorOWIeH C ACHUCTBUTEIBHBIMH KOI(D(PHUIIMEHTAMHU YETBEPTOM CTENEHHU, EeCIH
X1 = -1- KOpPEHb MHOTOWJIEHA KPAaTHOCTH 2 U X 2 = 1-2i - OJIMH M3 JPYrux
KOpPHEW MHOTO4JIeHa
14. MHorOWIeH C ACHCTBUTEIBHBIMH KOI(D(PHUIIMEHTAMHU YETBEPTOM CTENEHHU, EeCIH
X1 = 2—1 - KOpPEHb MHOTOWJIEHA KPaTHOCTH 2
15. MHorouieH, eciny Bce €ro KOpHM M COOTBETCTBYIOLIME MX KPATHOCTH INPUBEIEHBI B
TadIuIeE:
KOpEHb 5 -1 2i
KpaTHOCTh 1 2 1
16. MHorowieH ¢ JelcTBUTENBHBIMUA KO3((UIMEeHTaMU YeTBEpTONW CTENeHHU, €CiH
X1 = | u Xy = 2+1 — JIBa U3 €T0 KOpHEH
17. MHorOWIeH C ACHUCTBUTEIBHBIMH KOI(D(PHUIIMEHTAMHU 4YETBEPTOM CTETNEHHU, EeCIH
X = —2+1 - KOpPEHb MHOTOWJIEHA KPATHOCTH 2
18. MHorowieH ¢ JACUCTBUTEIBHBIMH KOXh(HUIMEHTaMH TPETheH CTENEHH, eCIHu
X1 = —0,5 uXoy = -3+ 2i — JIBa U3 €ro KopHen
19. MHorowieH ¢ JACUCTBUTEIbHBIMH KOI(QUIMEHTAaMH TpPEThEH CTEMeHu, eciH
X, = —15u Xy = 4 +1 - mBaus ero KOpHEH
20. MHorouieH, eciny Bce €ro KOpHM M COOTBETCTBYIOLIME MX KPATHOCTH INPUBEIIECHBI B

Taduuue:;

KOpEHb -4 I
1 3

KpPaTHOCTb
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KoHnTposbHbIE 3a1aHUA

1-10. Hatitu nmonsaeid quddepennnan GyHKIUN IBYX TEPEMEHHBIX.
fx; y) xy® —2x°y +2y*.

3x+2y —5x%y?,

=x*-6xy*> —7y°.

=2x2y —8xy? +x° +y°.
=x* +5xy® - 3x7y.
=3x%y? +4xy® - 7x°y.
4x5 3x2y3 6y5

© 0 N o Uk wDdh -

11-20. Haiigute nuddepeHimans IepBoro 1 BTOPOro mopsiaka GyHKIuu:

In(y® + x 21X
\/xz—l \/y
3 3
12. z:arctgu, 17. 2= x° arccosy—,
X+Yy X
In(y? 2 y?
13. Z:M, 18.z=y arcth,

\/x4—1

X
v X 19. 7 = Xarccos . |[——,
14. z =arcsin : y+1

X+Y
(y®+x)
\/; ’

21-30. UccnenoBath Ha SKCTPEMYM CIEAYIOIINE (PYHKIUH JBYX MIEPEMEHHBIX:
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* Y (x% — 2y?)

26.z = eg(x + y2)
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?

15. z=cos

20. z =(l+ xz)tg X+ y3
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31-40. Haiigute B Touke M 4YacTHBIE MPOW3BOJIHBIC MEPBOTO W BTOPOTO TMOPSIKA

HesBHOU Gynkumu Z = f (X, y),

31 X2 —4x*z? +yz2 +2y* =0, M(L12),

2. xy* +xty-z-2z*=0 M (111,

xz> -3x%y —4zy* =0, M (1,-11),

x?y% +3yz°x +5y° -3=0, M (2,1,-1),
22+ X2y - y’z+6x+46=0, M(0,3,2),

33.
34.
35.
36.
37.
38.

39.
40.

X3 —623x° + y?z°
xz® —6x3y +4y?z% =1, M (2,0,1),

2%+ x2y? —yz? —6x°2-1=0, M (-11,2),

X y+2x223—yz—16\/§008y:0,M(1,0,2),
sinxcosy—2z°+5xz+xy*+2=0, M (0,1,1).

+y>=0, M (0,-1,-1),

41-50. MccnenoBath psisibl HA CXOTUMOCTb.

41. 0 n
5 3
a) n=14\n/ n+1 .
42. n
© 2
2
a) n:ln'5 :
43. n
x4
2o
a) n=1 n: :
NENE "(n+1)
46. 00 3n
a) n:17nn :

x 1

2=
6) n=1 n+3

) —
n=l\/n2+n+1

3n

© 3n+1

2
r) n:12n —1.

%O: 1

—1+n2
r)n—l n“+1

© n+1

)

r) n:12n +1.

® 3n-1
Z:5 2
r) n=1 n- .

Xon

2

1) n:12n +1'

r)
& 1
; (n+1)In(n+1)




49.

50.

ii
a) n:17n \/n+1’

0) 2n 00
*(n+3 n
o 1 Z[ j 2
2 p) N=1 2n-1 - T) n=13n_1.
n=1\/n2+2n+3
0 1 0 _ n 00 1
5n+2 Z(Bn 1) 219 Jn
6) n=1°oN+ : B) n=1 3n+1 r) n=1 NvNn .

51-60. BeIsicHUTH aOCOTIOTHO UJTH YCIIOBHO CXOJTUTCS PSII.

51.

52.

53.

54

55

56.

57.

58.

59.

60.

X 1
Z (_1)n+1
n? +1;

a) n=1
i (_1)n+ln2
gt 20

. n+l i
Z(_l) [g \//—7

a) n=1

© (-1)"LInn
6) El n .
0 (_1)n+1
5) n=1(n+3)In(n+3)
0 (_1)n+13n
6 n=14"(n+1)
%o: (_l)n+1n
gn1 4"
0 (_1)n+1
5) 13" (n+1)
%O“ (_1)n+1
gl
2 (Y™
6) n=1 3nn\/ﬁ _
e (_l)n+1

61-70. OnpenenuTh HHTEPBAII CXOJUMOCTH Psi/ia U UCCIEA0BATh CXOUMOCTh Ha KOHIIAX
MHTEpBaa.

61.

- (x=D)°
;2”(2/7—1) ;

0 (X+1)n+l
62.n=1 4"n ;
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© (x+2)"
64. n=1 3n(n+l) :
i (x—2)"

g7.n=1 3N .

2 (x=5)"
70.n:1 2nn|

i(x;3)

65. =1 \/ﬁ :

© (x+1)"

68. n:]_3n\/ n+1

© (x+1)"!

66. -1 5'n°
£ (x-3)"

w0 n=14" (n2 +1) ;

71-80. Beruncnauth onpeneneHHslid HHTErpai ¢ TO4HOoCcThio 10 0,001, pa3noxxus
HOABIHTErPATIbHYIO (QYHKIHNIO B psiL, @ 3aTeM IPOUHTETPUPOBAB €0 MOWICHHO.

71. 2
1 X 3
Joe /3dx ;
72. 05
Jo~ xarctgxdx

B 19 xIn(1- %2 )dx

74, 05
Jo

= jécos Jxdx

arctgx2dx .

76.

77,

78.

79.

80.

13
0

[o2In(1++/x )dx_

0,253
Jo
0,25
Jo

05 dx
Jo

1+x3_

x? cos xdx

1+ x2dx_

x sin” xdx

81-90. HaiiTu Tpu MEepBBIX OTIWYHBIX OT HYJIS WICHA Pa3I0KECHHS B CTETICHHOM ST PEIICHUS
TuQepeHIMaIbHOr0 YpaBHEHUS, YIOBIETBOPSIOUIETO0 HAaYalbHOMY YCIOBHIO.

BL yi_cosxsy? VO =1 86.
2 y(0) = 0: 87,
go. Y =XTY,
2 y(0) =01 88,
gg, V=X X,
B yxyiy?  YO)=0L 89,
8. y_gXiy?  YO)=0; 90.

y’:y2—x2 y(0)=2;
yoox_y?  YO=I;
y’:2ey+x3; y(0) =0;
y'=sinx+0,5y> YO =1
yoe ity YO =4.
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KonTposbHbIe 3a1aHUA

1. Haiitu o6uiee perenne auddepeHIMaNTbHBIX YPABHEHUIA.

N Ypasnenue
1 a) 2xyy' — (x> +y?) =0, 6) Yy + ycosx = sinx cosx;
2 a)y—xy'zylng, 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—x3)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 peluenne ypaBHeHHsl, y/IOBIETBOPSIOIIEE HAYAIBHOMY YCIIOBHIO.
Ne Ypasnenue Hauansnuvie yciosus
1 y =R/(y+1)? y(2)=0
2 y'ctgx+y=2 y(0)=-1
3 (x+2)y'=1 y(0)=-1
4 1+ y?)dx + xydy = 0 y) =0
5 Xy'+y=y? y(1)=05
6 y' =(2+Y)%x? y(0)=-1
7 y'=(4-3y)’x y(0) =1
8 y'y=2x-3 yd) =0
9 xydhx + (x +1)dy = 0 y(0) =10
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10

W =+J4x+1

y(0)=1

3. Haiitu yacTHOE pemenne TuQQepeHINaTHOr0 YPABHEHHS

Ne
1 y" -6y +13y =e* y(0)=21y'(0)=2
2 y' =2y +5y =3x"+2 y(0)=2,y'(n)=1
3 y'+y' -2y =2e" y@®)=0;y'1)=1
4 y"—8y'+16Yy = c0s2x y(0)=1Ly'(0)=2
5 y"—4y'+5y =sin(x+1) y(%j:e;y’(%jzo
6 ~y'-5y 412y =" Y0 =Ly'®) -1
7 y"—4y' +5y =—x* +1 y(0) =0;y'(0) =2
8 y"+4y'+4y =sin 3x y(0)=2;y'(0) =1
9 y"+9y=2x"+1 yfzj=ty(z)=2
3 3
1 . V4 T
—y"-3y'+5y=sin(2x+1 —|=ey]=1|=0
10 5y 3y 5y =sin(2x+1) y(zj V(ZJ
Konmponvhnvie 3a0anus ons nposedenuss mexyujeeo KOHmMpOJis
I cemecTp
PABOTA Nel
TEMA ITEPBUYHA S OBPABOTKA CTATUCTUYECKHNX JAHHBIX (4 u)

Llenv pabomwi — OCBOMTH METOJBI cOOpa CTATUCTUYECKUX NAHHBIX U (hopMHpOBaHUS
BbIOOpOK. Ha mpumepe KOHKpeTHOH 3amaun pa3o0paTh METOAMKY MEPBUYHON 00pabOTKH U
aHaJIM3a CTATUCTUYECKHUX JTaHHBIX.

B pesynprare BHIMONHEHUS pabOThl  CTYAEHT JOJDKEH HAYYUThCS  CTPOUTH
CTaTHUCTUYECKUE TaONHIbI, I'paMuecKu TMPEICTABIATh BHIOOPOYHBIC ITAHHBIC, PACCUMTHIBATH
TOYCYHBIC OLEHKM YHUCIIOBBIX XapaKTEPUCTHK MCCIEAyeMOW ciydailHON BenuuuHbl. OCBOUTH
IpUMEHEHHE 3JICKTPOHHBIX TaduI EXCel 1yt mpoBeeHHs CTaTUCTUYECKHUX PACUETOB.

Bomnpocs! 11t 06cyxaeHus:

1. ['enepanbHas COBOKYITHOCTh U BBIOOpPKA.

2. 'enepanbHass cpenHsisi, TEHEpajdbHas JAWUCHEPCUS, BBIOOPOYHAS  CpENIHsS,
UCTIpaBJICHHAs TUCTIEPCHsI, CTAHJAPTHOE OTKIIOHEHHE, MOJIa, ME/IHaHa.

3. Crioco6b1 popMHUPOBaHUS BEIOOPOK.

4, BapuanuonHssiit psi.

5. [MoctpoeHnne  craTHUCTHYECKUX  TAaOMUI] 1O HE  CrPYNIUPOBAHHBIM U
CTPYIIIUPOBAHHBIM JJAHHBIM.

6. OMnupudeckas QyHKIHS pacrpeeeHusl.

7. [Tonuron 4acToT, TUCTOTpaMMa.
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[Tpumep MHAMBUAYAIBHOTO 3aJaHUS.

Bpewms, xoropoe 3aTpaumBaercsi paOOTHHKAaMHU CIPABOYHO-WH(OpPMAIMOHHOTO (oHaa
YApeKIACHUS IS OOCITYKUBAHUSI 3aIIPOCOB, SBIISETCS CIydyalHON BETMYMHOW. MOXKHO CUHTATh,
yTo B TedyeHHe nHA mnocrtynaer 500 3ampocoB. ['naBHBIH MEHEIKEp KOMIIAHMM PELINII
MPEANPUHSTH BHIOOPOUHYIO TTPOBEpKYy U BbIOpasr 50 3ampocoB u3 500, MOCTYNMUBIIKMX 32 JICHD,
YTOOBI MMETh Mpe/cTaBieHHe 00 o0IIeM BpeMeHH, HEOOXOAMMOM Jisi OOCITYKHBaHHS BCEX
MOCTYIUBIIKMX 3ampocoB. Bpems (B MuHyTax), UCTPAueHHOE Ha OOCIIY)KMBAaHHE BBIOPAHHBIX
3aMpoCoB, 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 GyHKIMU, BBIYHCITUTE:

MHUHHMMaJIbHOE 3HAU€HHE JAHHBIX HAOII0ICHHI;
MaKCHUMaJIbHOE 3HAUeHUE TaHHBIX HAOII0ACHUH;
BBIOOPOYHYIO CPEIHION);

MOZy;

MENaHY;

MCIIPABIICHHYIO TUCIIEPCHIO;

CTaHapTHOE OTKJIOHEHHE.

ITocTpoiite auarpaMMy, Ha KOTOPOW IIOKa3aHbl 3HAYEHHUs CIy4alHON BEIMYMHBI M UX
OTHOCHUTEIIBHBIE YaCTOTHI.

Ha ocHoBe BBIOOpDKM HaWIUTE OIEHKY OOIIEr0 BPEMEHH, HEOOXOAUMOro [yis
00CITy’)KMBaHUS BCEX 3aIPOCOB.

CKOJIBKO COTPYIHUKOB JIOJDKHO paboOTaTh B CIPAaBOYHO-UH(POPMALIMOHHOM Cityx0e?

IR T T T

PABOTA Ne2
TEMA NHTEPBAJIBHBIE OLIEHKH (6 )
Llenv pabomvr — OCBOUTb METOABI INOCTPOEHUS JOBEPUTENIBHBIX HHTEPBAJIOB IS

YHCIIOBBIX XaPaKTEPUCTUK CITy4ailHOW BETMYMHBI U BEPOSTHOCTEH CITydaifHBIX COOBITHH.

B pesynbrare BbINOMHEHHA pabOTBI CTYIEHT JOJDKEH HAayuUThCSl PAaCCUUTHIBATH
JIOBEPUTENIbHBIE MHTEPBAJIbl I MATEMaTUYECKOTO OXKMJAHUS, JUCIEPCUM U BEPOSATHOCTH;
YMETH OMPEACNIATh HEOOXOAUMBI 00bEM BBIOOPKHU, OOSCIIEUMBAIONICH 3aJaHHYIO HAJI)KHOCTh U
TOYHOCTh OILIGHKH; IPOBECTH AaHaJM3 IOJYYCHHBIX pe3yJIbTaTOB M CJAeJaTb HEOOXOMMBbIe
BBIBO/IbI.

Bomnpocs! 11 o0cyxaeHus.

1. JloBepUTENBHBIN UHTEPBAI, JOBEPUTEIIBHAS BEPOSATHOCTD.

2. JloBepUTENbHBI HMHTEpBAl I MAaTEMAaTUYECKOTO OKHMIAHUS IPU H3BECTHOMN
JUCIIEPCUHN.

3. Pacnipenenenune CrbroneHTta. /[oBepuTenbHBIA MHTEpBAJI A1 MaTEMAaTHYECKOTO
OKHJaHMs IPU HEU3BECTHOU JUCIIEPCUU.

4. Pacnipenienenue y° . JlOBEpUTENbHBINA HHTEPBA IS JUCTIEPCHIL

S. JloBepUTENbHBIN HHTEPBAJ IJI BEPOSTHOCTH.

[Ipumep MHAMBUAYAIBHOTO 3aJaHUSI.

1. ITepen mocrom I'AU BUCHT 3HAK, OrpaHUYMBAIOLINI CKOPOCTH JIBUXKEHUs 50 KM/4ac.
brina 3apeructpupoBaHa CKOPOCTh CIy4ailHO BBIOpaHHBIX 40 MaliuH, MPOE3KAIMMX MHUMO
nocta 'AU:

8 4 5 7 6 0 1 8 7 5

8 6 4 6 S) 3 4 6 0 3
[Toctporite 90%, 95% wu 97% noBepuUTENbHBIE WHTEPBAIbl Uil CPEIHEH CKOPOCTH
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MammnH. Kako# BEIBOJ MOKHO CAEIaTh, OCHOBBIBASICH HA ATHX HAHHEIX?

2. CrnopTuBHBIH KIyO MPOBOIUT KypC O3AOPOBUTENBHBIX MEPOIPHUATUN IS CBOUX
yineHoB. YtoObl ompenenuTh 3(PPEKTUBHOCTh BBIOPAHHBIX TPOLEAYP O3I0POBICHHUS, OBLT
u3MepeH Bec 10 ciaydaifHO BBIOpaHHBIX WIEHOB KiIy0a J0 NPOBENEHUS MEPOIPHITHN IO
0310poBieHut0, U 10 npyrux - mocne. Pe3ynbrarsl npuBeeHBI B TAOIUIIE:

0 8 |5 6 6 Il 6 6 4 9 3

ocie |5 |2 4 5 5 4 9 3 5 8
[TocTporite 90%, 95% n 97% noBepuTenbHBIE HHTEPBAIIBI JIS:
CpeIHEro Beca WIEHOB KiTy0a rnepes KypcoM;

CpeIHEro Beca 4ieHOB Kilyba mocie Kypcea;

Kakoii BEIBOI MOKHO crienath 00 s dexTuBHOCTH Kypca?

3. CnyuaitHas BwiOOpka 800 1JOMOX035€K B IIEHTPE TOpOJa, MPOBEIACHHAs YTPOM,
nokazana, 4yto 480 W3 HHUX XOTenu Obl, YTOOBI TOPTrOBHIM ILIEHTP ropoaa ObLI CBOOOJEH OT
TpaHcnopta. OmnpenenuTe JOBEPUTENBbHbIE MpeAenbl ¢ BepoATHOCThIO 90% oOT gonm Bcex
JIOMOXO035I€K B TOPOJIe, KTO XOTeN Obl, YTOOBI TOPTOBBII LIEHTpP OBLT CBOOOJIEH OT TPAHCIIOPTA.

4. Mucc Comnu bpurrc pabotaeT MEHEKEPOM MO TPOJaxe KOHIUTEPCKUX HW3ICIHUH.
[Tpu uzyuenun ciydaitHoir BeIOOpKU 200 BBITYCKOB B Yaiibce oHa oOHapyskmia, uto s 50 u3
HUX >KEJIaTEeJIbHO N3MEHEHHNE aCCOPTUMEHTA IPOYKIUU.

Tpebyercs:

1. Hatitu 95%-HbIi1 JOBEpUTEITBLHBIN WHTEPBA IS JIOJIU MOTPEOUTENeH B Yabce, st
KOTOPBIX JKeJIaTeIbHO U3MEHEHNE aCCOPTUMEHTA.

2. Mucc bpurrc cobupaetcst mpoBecTH Takoe ke oocienoBanue B [loTnananu u pemmia
JOCTHYb OLIEHKU JIOJIH MOTpeduTeneit HoBOM NMpoaykiuu B npenenax +4%. Hackonapko 00mbIoif
nopkHa  ObiTh  BeIOOpka B [ormammmm!”?  Ilpenmomaraercs, dYTo OHa OMNpEACHSET
JIOBEPUTENBbHBIN UHTEPBAJ C BEPOSITHOCTBIO 95%.

PABOTA Nes

TEMA CTATUCTUYECKASA I'ITOTE3A (2 u)

Llenv pabomsr — OCBOMTH TEXHHUKY IPOBEPKH TMIIOTE3bl O BHJIE 3aKOHA PACHpPEeNCHHs
TeHEepaJIbHON COBOKYITHOCTH, UCIOJb3Yysl Kputepuid [Inpcona.

B pesynbraTte BbIONHEHUs! pabOThl CTYAEHT JOJDKEH HAyUUTbCS NPUMEHSTh KPUTEPHUH
IIupcona Ui TPOBEPKM TUIOTE3 O HOPMAIBHOM 3aKOHE pacHpeieleHus TIeHepalbHOU
COBOKYIIHOCTH U 3aKoHe pacnpezeneHus [lyaccoHa. YMeTb CTpOUTh CTaTUCTUYECKHE TaOIUIBI B
nporpaMMHOi cpeae Excel s mpoBeneHHs HEOOXOAMMBIX PacyeToOB M JIeiaTh BBIBOJBI IO
IIOJIy4YE€HHBIM PE3yJIbTaTaM.

Bomnpocs! 11t 06cyxaeHus:

1. CraTtucTudeckue THIOTe3bl U UX MPUKIIAJHOE Ha3HAUYEHUE.

2. Kputnueckast 061acTb 1 00J1aCTh PUHATHUS PEIICHUS.

3. OmmbKu MepBOTO U BTOPOTO POJIa.

4. Pacnipenenenue y° . Kputepuii ITupcona.

S. OMIIUPUYECKUE U TEOPETUUECKHUE YACTOTHI.

6. [Toctpoenne TabMUIBI U1 HPOBEPKH TUIOTE3bl O HOPMAJIbHOM 3aKOHE
pacnpeneseHus reHepalbHON COBOKYITHOCTH.

7. [TocTtpoenne TabuuLbl A1 TPOBEPKH TMIIOTE3BI O PACHPENCIICHUH T'€HEepaIbHON
COBOKYITHOCTH 110 3aKoHY Ilyaccona.

8. [TocTtpoenue TabauLbl UIsl TPOBEPKH TUIOTE3bl O PABHOMEPHOM paclpeieleHuu

reHepaJIbHOU COBOKYITHOCTH.

[IpuMep MHAMBULYAIBHOIO 3a1aHMUS.

1. Ucnonb3ys xkpurepuit Ilupcona, npu ypoBHe 3HauuMoctu 0,05 mpoBepuUTS,
Corjlacyercsl JM THUIOTE3a O HOPMAaJbHOM pacHpelelieHUHd TeHEepaJbHOW COBOKYMHOCTH X €
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3aaHHBIM SMITHMPUYCCKUM PACIIPCACIICHUCM.

Howmep I'panuna uHTEpBaIA Yacrora
MHTEpBasa e X m,
i
1 -20 -10 20
2 -10 0 47
3 0 10 80
4 10 20 89
5 20 30 30
6 30 40 40
7 40 50 50
2. B teuenne 10 gacoB perucTpupoBaau MpHOBITHE aBTOMAIINH K OCH30KOJIOHKE H
HOJYYHIT SMIUPUUECKOE paclipesiesieHue, MPUBEJeHHOE B Taliuie (B MEpPBOM CTOJIOLE yKazaH
UHTEpBAJ BPEMEHH B 4YacaX, BO BTOpPOM CTOJOLlE — 4YacToTa, T.€. KOJIMYECTBO MAlIMH,

npuOBIBIIMX B 3TOM MHTepBaiie). Beero Obuio 3apeructpupoBano 200 mamuH. TpeOyercs npu
ypoBHe 3Hauumoctu 0,01 TpoOBEpHUTH TUIOTE3Yy O TOM, YTO BpeMs MPUOBITUS MAIlUH

pacnpeneseH0 paBHOMEPHO.

X1 — X m,
8-9 12
9-10 40
10-11 22
11-12 16
12-13 28
13-14 6
14-15 11
15-16 33
16-17 18
17-18 14

3. B wurore mpoBepku Ha HecTaHaapTHOCTh 200 SIIMKOB KOHCEPBOB IOJIyYEHO

CIieyIoliee SMIMPUYECKOE pacHpesieneHne (B TEpBOMl CTPOKE YKa3aHO KOJHYECTBO X

HECTaHAAPTHBIX KOPOOOK KOHCEPBOB B OJHOM SIIMKE; BO BTOPOH CTpOKe — 4acTtora M, T.C.

YHCIIO AUIMKOB COJAEpKAIIUX X; KOPOOOK HECTaHIAPTHBIX KOHCEPBOB). Tpedyercs mpu ypoBHE

sHaunmoctd 0,05 mpoBepUTH TUIOTE3Y O TOM, YTO CIydailHas BeMuunHa X — YHUCIO

HECTaHAAPTHHIX KOpOOOK — pacnpezeneHa no 3akony Ilyaccona.

X.

0

1

2

3

4

m.

132

43

20

3

2
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KonTpoabHas padora

1 BapuanT

1. [IaTh aBTOPOB AOMKHBI HAMHMCATh 33JaYHUK MO MaTeMaTHKe, COCTOSIIUNA u3 14
rnaB. JIBa aBTopa HamumryT Mo 2 TJaBbl, ABa IPYTUX - MO TPH U €IIe OAWH — 4 TJIaBbl KHUTH.
CKOJIbKUMH CIIOCOOaMHU MOJKET OBITh pacrpelielieH MaTepuan Mexxay aBropamu? (25 225 200)

2. N3 1000 mamn 100 mpunamnexur 1-it maptuu, 250 — 2-if 1 ocranbHble — 3-U
naptuu. B 1-it maptuu 6%, Bo 2-ii — 5%, B 3-if — 4% OpaxoBaHHbIX Jlamn. Haynauy BbeiOupaercs
onHa amna. KakoBa BeposSTHOCTB TOTO, YTO BEIOpaHHast siamma — OpakoBanHas? (0,0445)

3. JIByMepHas ciy4aifHas BeIWYHHA 3a7jaHa Ta0iuiel pacipeaeiaeHus
X\Y 4 B 6 7
1 0,08 0,10 0,10 0,03
2 0,08 0,14 0,16 0,05
3 0,04 0,06 0,14 D
Haiitu Benmuuny D , ogHOMEpHBIE pacnpeleneHHs] COCTaBISIOLIUX; IIPOBEPUTH

HE3aBUCUMOCTh clydaiHbiX BenuunH X u Y Beraucauts M(X), M(Y), D(X), D(Y), o(X), o(Y),
Ky I'xy - (0,02, 3aBucumsi, 1,95, 5,4 , 0,5675 , 0,84 , 0,75, 0,92, 0,08 , 0,12)

4, JlaHa TUTOTHOCTB pacIipee/ieHUs BeposITHOCTEH 1ByMepHOii C.B. (X,Y)
ce ™, x>20,y>0

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

Haittu:

a) mapamerp c;

0) ¢dyHKuuMio pacnpenenenus BepositHocTed F(X,Y)

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

5. Hwxe mpencTaBiieHO BpeMs XUMUUYECKON peakiuu (B CEKyH/ax):
¢ ‘ ¢ ¢ y L ¢ ! ¢

1 v 2 9 4 0 8 4 2
¢ ¢ ¢ ¢ ‘ ‘ ; ¢

1 8 0 0 ,6 3 7 8 5
L L : ! ¢ ‘ ¢ ¢ ¢

v 6 4 3 4 v 4 1 5
¢ ¢ ‘

6 1

a) [TocTpoiiTe TUCKPETHBIN BapUAIIMOHHBIN PSIT

6) IlocTpoiiTe MHTEpBAIbHBIA BapHALIMOHHBIN PsiJl, ISl HErO BBIYMCTUTH a0CONIOTHBIC U
OTHOCHUTEJIBHBIC INIOTHOCTH PACIPECIICHNUS.
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2 BapuaHT

1. B smuke 15 nmeranmeii, cpeau KoTtopbix 6 OpakoBaHHBIX. Haynmauy BreiOupaercs
KOMIUIEKT M3 5 paetaneil. CKOJIBKO BCEro KOMIUIEKTOB, B KaXIOM M3 KOTOPBIX 2 AETalu
opakoBannbie? (1260)

2. B ToproByro ¢hupMy MOCTaBISIOTCS TEIEBU30PHI TpeMs (prupMamMu B COOTHOIIECHUU S : 2
: 3. TeneBu3opsbl, MOCTYNAIOIIKE OT ATUX (HUPM, HE TPeOYIOT pEMOHTa B T€UCHUE rapaHTHIHOTO
CpOKa COOTBETCTBEHHO B 96%, 92% n 94% ciiydaeB. HaliTu BepOSITHOCTh TOTO, UTO KYIUIEHHBIN
Hay/lauy TeJIEBU30p He MOTpeOyeT peMOHTa B TeueHHe rapanTuiiHoro cpoka. (0,946)

3. JIsymepHas ciydaiiHas BeTMYMHA 3a/1aHa TaOJIMIICH pacripeeIeHHs

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 Benmmuuny D , ogHOMepHBIE pacmpeleieHHs] COCTaBISIONINX; IPOBEPHUTH

HE3aBUCUMOCTh clydaiHbiX BenuunH X u Y; Beraucautb M(X), M(Y), D(X), D(Y), o(X), o(Y),
Ky Iy - (0,02, 3aBucumsl, 1,95, 5,4, 0,5675, 0,84 ,0,75, 0,92, 0,08, 0,12)

4. JlaHa TUJIOTHOCTb PACHpECICHHS BEPOATHOCTEH IByMepHOii ¢.B. (X,Y)

ce 7’ ,x>0,y>0

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

Haiitu:

a) mapamerp c;

0) dyHKIHIO pacnpeaeacHus BeposTHocTeH F(X,Y)

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

1. NmMmerotes pe3ynpTaThl U3MEPEHUS COAEpkKaHUSI KpeMHHUs (B %) B UyryHe:

0,27 0,42 0,28 0,37 0,32 0,38 0,40 0,52 0,40 0,51 0,33
0,54 0,47 0,53 0,52 0,43 0,55 0,48 0,49 0,45 0,98 0,35
0,27 0,43 0,32

a) [locTpoiiTe TUCKPETHBIN BapUALIMOHHBIN PsifL
0) [TocTpoiiTe UHTEPBATBLHBIN BapUAIMOHHBIA PsI, IJIs1 HETO BBIYMCTUTH aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE INIOTHOCTH PaCHpEeIICHNUS.
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IlepeyeHb BONPOCOB K 3K3aMeHY M0 JUCUMUILIIUHE
«MaTteMaTHKa»
111 cemecTp

1.BeposiTHOCTh Kak 4acToTa coObiTHs. Kitaccnueckas BEpOSTHOCTHAS MOJIETTb. AKCHOMBI
TEOPHUH BEPOATHOCTEN

2.Cymma coObituii. COBMECTHBIE M HECOBMECTHBIE COOBITHS. Teopema CIOKEHHS IS
KJ1accuueckoi Moaenu. CineacTBUs TEOPEMBI CII0KEHUS.

3.IlpousBenenne coOBITHIA. 3aBUCHUMbBIC U HE3aBUCHMBIC COOBITHs. [lOoHITHE YyCIOBHOM
BEpPOATHOCTH. TeopeMa yMHOXEHUS U1 Kiaccudeckod wmojgenu. CrneacTBUs TEOpPEMBI
YMHOXEHHUS.

4.®opmysa NOIHONW BEPOSATHOCTH.

5.Teopema baiieca.

6.1ToBTopenue ucnbitanuii. opmyna bepuymnm.

7.CnyyaiiHble BeTHUUHBI, UX BUbI U IPUMEPHI.

8.DyHKuus pacrpenereHus] Kak YHUBEpCAIbHAS XapaKTePUCTUKA CITYYaiHBIX BEIHYUH U
€e CBOICTBA.

9.IInmoTHOCTH pacupeeNeHHsI HENPEPHIBHOW CIIydailHON BEIMYMHBI U €€ CBOMCTBA.

10. MaremaTuyecKoe OKUIaHUE CIIy4YailHOW BETMYMHBI, MOJa, MEUAHA.

11. CBoiicTBa MaTEMATUYECKOTO OKHUIAHMUS.

12. Hucnepcust ciaydailHOM BETMUYMHBI, CPEHEE KBAIPATUUECKOE OTKIOHEHHUE.

13. CBoiicTBa AMCIEPCUH.

14. PaBHOMepHOE pacripenieneHue ciiydailHOW BEJIMYUHBI M €70 MTapaMeTpBhl.

15. bunomuanbHOE pacnpeneneHue Ciy4aiHON BEJIUYMHBI U €ro apaMeTpBl.

16. Pacnipenenenune [lyaccona u ero mapameTpsl.

17. HopmanbHoe pacnpenenieHue ciydaliHON BEJIMYUHBI U €T0 I1apaMeTphl.

18.  3akoH pacmpeeneHus CUCTEMBI ABYX CIIy4alHbIX BETUYHH.

19.  ODyHKIUA pacnpeaencHs] CHCTEMbI IBYX CIIYYalHBIX BETUYHH.

20.  YcnoBHBIE 3aKOHBI paCHPECIICHUS CUCTEMBI ABYX CIIy4allHbIX BEJIHUYHH.

21.  YwucnoBble XapaKTEPUCTUKU CUCTEMBI IBYX CIy4alHBIX BEJIMYUH.

22. Perpeccus u xoppemnsius. Kosddurment koppensiuu 1 ero CBOUCTBa.

23.  JluneitHas perpeccus.

24. Hepasencto YeOrnIiena.

25.  OcHOBHEIC MpeenbHbIe TeoOpeMbl. L[eHTpansHas npenenbpHas Teopema.

26. ['eHepanbHass COBOKYMHOCTh W BBIOOpPKa (OCHOBHBIC TOHATHA). CHOCOOBI
OpraHu3aiy BEIOOpOK. BapuannoHHsli psi.

27. OMnupudeckas GyHKIUS pacnpeneieHus u ee cBorcTBa. [ mcrorpamma. [lomuron
4acToT.

28.  CocrosiTenbHbIE M HECMEIICHHBIE OLEHKU Ui MaTeMaTHMYeCKOro OXUIAHUS U
JUCIIEPCUN.

29.  CocrosTenbHas U HECMEIIIEHHAs OLIEHKA JIJIs1 BEPOSITHOCTH.

30.  JloBepuTenbHBI HHTEpBAIL. JJoBepUTEIbHAS BEPOSTHOCTD.

31.  JloBepuTenbHBIA HHTEPBAI JJIsl MATEMATHUECKOTO OXKHUIAHUS MTPH U3BECTHOM O .

32. Pacnpenenenne CrbroneHTa. JloBEepHUTENbHBI MHTEPBAT IS MATEMATHYECKOTO
OKUJaHUS IPU HEM3BECTHOM O .

33. Pacripenenenne y° . JloBepHTENbHBIA HHTEPBAN IS AUCTIEPCHH.

34. JloBepHUTENbHBIA HHTEPBAJ I BEPOSTHOCTH.

35. OO6mas 3amava npoBepku rumnote3. Kputnyeckas o6sactb U 00J1acTh MPUHATHS
peleHui.

36. [IpoBepka rumnote3 o 3aKoHe pacnpeaenenus (kputepuit [lupcona).
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8 Cucrema oneHUBaHMSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs

Kaxxnas nucnumninaa yae6Horo miaHa oreHuBaetcs mo 100-6amnsHoii cucteme. [lepeBon
0aJUTOB B OIEHKH ISITHOAIILHON CHCTEMBI OCYIIECTBIICTCS CISAYIOITIMM 00pa3oM:

85-100 Gaynos OMIUYHO

70-84 Ganna XOpouio

52-69 Gamios Y0081emBOPUMENILHO

0-51 Gann Hey0081emeopUmeIbHO

No dopma KOHTPOJIS MuHuManpHOE MakcumaiibHOE
JUTSL aTTECTAllMK | JUJISL aTTeCTalluu
KOJINYECTBO KOJIMYECTBO
0aymioB OasioB

1 [Tocerenne MPaKTHUECKUX 3aHATHIA 4 (0,25) 4 (0,25)
2 AxTuBHas paboTa Ha 3aHITUU 0 4 (0,25)
3 BrinonHenue 1oManHero 3a1anus 6 10
4 KonTtposbHas padota 6 10
B WHauBuayanbHble 3aJaHUS 14 32
6 DK3aMeH (3a4eT) 20 40
7 Bcero 50 100

9 Y4yeOHo-MeTOAMYeCKOEe M HHPOPMAMOHHOE 00ecTiedeHue TN CIUTIITUHbI

9.1. OcHoBHas IUTEpaTYypa

1. baiixos, B. A. YpaBHeHUsI MaTeMaTUICCKON (PU3HUKH : YICOHUK M MIPAKTUKYM JIJIS
akajeMuueckoro OakamaBpuara / B. A. baiikos, A. B. XKubep. — 2-e¢ uza., ucnp. u jgom. —
Mocksa : UznarensctBo IOpaiit, 2019. — 254 c¢. — (bakamaBp. AkageMUYEeCKUN KypcC). —
ISBN 978-5-534-02925-3. — Tekcr : onekrponnbii // DOBbC HOpaiitr [caiit]. —
URL.: https://urait.ru/bcode/437520 .

2. bozomonos, H. B. Matemaruka : yaeOHUK [Tl PUKJIagHOTO OakanaBpuara / H. B.
boromonog, II. . Camoitnenko. — 5-e¢ m3x., mepepad. u gomn. — MockBa : M3marenbcTBo

Opaiit, 2019. — 401 c¢. — (bakanasp. IIpuknagaoii kypc). — ISBN 978-5-534-07001-9. —
Tekcr : anextponnsiii / DBC HOpaiit [caiit]. — URL.: https://urait.ru/bcode/431945 .

3. bocomonos, H. B.llpakTudeckue 3aHsATHS N0 maremaTuke B 2 4. Yacts 1
yaeOHoe rmocobue s npukiaaaoro 6akanaspuara / H. B. boromonos. — 11-e u3a., nepepad. u
nor. — Mocksa : U3narenbctBo FOpaiit, 2019. — 326 ¢. — (bakanasp. [Ipuknaanoit kype). —

ISBN 978-5-534-06894-8. — Tekct : onekrponnbii // DOBbC IOpaitt [caiiT]. —
URL.: https://urait.ru/bcode/434364 .
4, bocomonos, H. B.IlpakTuueckue 3aHATHSI Mo Mmaremaruke B 2 4. Yacte 2 :

yueOHoe mocobue /i npukiaaHoro 6akanaspuara / H. B. boromonos. — 11-e u3n., nepepab. u
norn. — Mocksa : U3narensctBo FOpaiit, 2019. — 251 ¢. — (bakanasp. [lpuknaaHoii kype). —

ISBN 978-5-534-06895-5. — Tekcr : omekrponnbii // DOBbC HOpaiit [caiit]. —
URL.: https://urait.ru/bcode/434365 .

S. Kawmanos, B. A.CnyuaiiHple TpoIecChl : Y4EOHHMK M TMPAKTUKYM s
npukiagHoro Oakanaspuata / B. A. Kamranos, H. FO. Dnarckas. — Mocksa : 3mparenbcTBo

Opaiit, 2019. — 156 c¢. — (bakanasp. Ilpuknagaoii kypc). — ISBN 978-5-534-04482-9. —
Tekcr : anextponusiii / OBC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/437567.

6. Kpemep, H. Il Teopus BEepOSTHOCTEM M MaTeMaTH4ecKas CTAaTUCTHKA B 2 H.
Yacts 1. Teopust BeposTHOCTEH : yUeOHUK M TPAKTUKYM JIJIsl OakanaBpuara u crenuanurera / H.
. Kpemep. — 4-e u3n., nepepad. u mon. — Mocksa : U3znarensctBo FOpaiit, 2018. — 264 c.
— (bakanaBp u cnermmanuct). — ISBN 978-5-534-01925-4. — Texkct : anektponnsiii // DbC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/421232 .

7. Hlunaues, B. C. [luddepennnanbHoe U UHTETPAIBHOE MCUUCICHUE | YUeOHUK U
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MpaKkTUKyM I TipukiagHoro OakamaBpuara / B. C. IllumaueB. — MockBa : M3marenbcTBo
Opaiit, 2019. — 212 ¢. — (bakanasp. IIpuknagaoii kypc). — ISBN 978-5-534-04282-5. —
Tekcr : anextponusiii / DBC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/437924.

9.2. lomoJIHUTeJIbHAA JIUTEpPATypa

1. byepos, A. C.Beicmias marematuka B 3 1. T. 1. Juddepennuanpnoe u
MHTETpaIbHOE ncumciienue B 2 kH. Kuura 1 : yuyeOHHK 1S akagemMudeckoro OakamraBpuata / S.
C. byrpos, C. M. Hukonbckuii. — 7-e u31., ctep. — Mocksa : M3natensctBo FOpaiit, 2019. —

253 c. — (bakanaBp. Axkamemuueckuii kypc). — ISBN 978-5-534-02148-6. — Tekcr :
anektponnsiii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/437223.
2. byepos, A. C.Bpicmas marematuka B 3 T. T. 1. JluddepenuuanpHoe u

WHTErpaJIbHOE McunciieHne B 2 kH. Kaura 2 : yueOHUK /U1l akajgeMudeckoro OakamaBpuara / f.
C. byrpos, C. M. Hukonbckuit. — 7-e u3f., crep. — Mocksa : M3natensctBo FOpaiit, 2019. —
246 c¢. — (bakamaBp. Axanemuueckuii kypc). — ISBN 978-5-534-02150-9. — Tekct :
anextponHbi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/437224.

3. byepos, A. C. Beicmas matematuka B 3 1. T. 2. DiIeMEeHTBI JIMHEWHOU anreOpsl U
aHAJIUTUYCCKON TeOMETPpHUH : yUeOHHUK I akajgemMudeckoro OakanaBpuara / S1. C. byrpos, C. M.
Hukonbckuit. — 7-¢ u3a., crep. — Mocksa : M3marensctBo IOpaiit, 2019. — 281 c¢. —
(bakamaBp. Axagemmueckuii kypc). — ISBN 978-5-534-03009-9. — Tekcr : 37eKTpOHHBIN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/431960.

4, byepos, A. C.Boicias marematuka B 3 1. Tom 3. B 2 ku. Kuura 1.
Huddepenunansupie ypaBHeHusa. KpaTHble HHTErpajibl @ Y4eOHUK MJid aKaJeMHYEeCKOro
OakanaBpuata / 5. C. byrpos, C. M. Hukonbckuid. — 7-¢ u31., crep. — Mocksa : M31atenbeTBo
FOpaiir, 2019. — 288 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-8643-3. —
Tekcrt : anextponnsiii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/437221 .

5. byepos, . C. Beiciias marematuka B 3 1. Tom 3. B 2 ku. Kuaura 2. Psppl.
OYHKINH KOMIUIEKCHOTO MEePEeMEHHOTO : Y4eOHHK i akajaeMmuuyeckoro OakamaBpuata / 5. C.
byrpos, C. M. Hukonbckuii. — 7-e u3., crep. — Mocksa : MznarensctBo FOpaiit, 2019. — 219
c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-9916-8645-7. — TekcT : 3MeKTPOHHBIN
// OBC YOpaiit [caiit]. — URL: https://urait.ru/bcode/437222 .

6. byepos, . C.Breicmas wmaTemaTuka. 3aJlayHUK : YydeOHOe mocoOue s
akanemuueckoro OakanaBpuata / fI. C. byrpos, C. M. Hukonbckuii. — MockBa : U3garenbcTBo
Opaiit, 2019. — 192 c¢. — (bakamaBp. Akanemuueckuii Kypc). — ISBN 978-5-9916-7568-0. —
Tekcr : anextponnsiii / DBC ¥Opaiit [caiit]. — URL.: https://urait.ru/bcode/433433 .

7. Breictrass marematuka @ y4eOHMK ©  TMPAKTUKYM IS aKaJIEMHYECKOTO
OakanaBpuata / M. b. Xpunynosa [u ap.] ; mox obmeit pegakuueir M. b. Xpunynosoii, 1. U.
[piranok. — Mocksa : M3marensctBo FOpaiit, 2019. — 478 ¢. — (bakanaBp. AkajgeMuuecKuii
kypc). — ISBN 978-5-9916-9067-6. — Texkcr : anextponnsii // DBC FOpait [caliT]. —
URL: https://urait.ru/bcode/433122 .

9.3. Ilepuoanueckue U3JaHUA

9.4. IIporpamMmHoe odecrieyeHne

- IlporpamMMHBIN KOMIUIEKC «DJIEKTPOHHBIE KYpPHAIbI», UCIOJIB3YEMbIM IJId y4yeTa U
aHaJIM3a YyCIIeBAEMOCTH 00yJarOInuXCs

- Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN
(6eccpounast), (munen3us 49512935);

- Microsoft Win Home Basic 7 Russian Academic OPEN (Geccpounas), (mumeH3us
61031351),

- Microsoft Office 2010 Russian Academic OPEN, (Geccpounas) (iuieH3us
61031351),

- Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic
OPEN,(6eccpounast), (mutieH3us 41684549),

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN,
(6eccpounas), (munenzus 60939880),

- Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas),
(munen3us 60939880),
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- Kaspersky Endpoint Security mnsousneca - Pacmmpenssiii Russian Edition.
1000-1499 Node 2 year Educational Renewal License (mumensus 2022-190513-020932-503-
526), cpokmonb3oBanusic 2019-05-13 mo 2021-04-13

- ABBYYFineReader 11 Professional Edition, (6eccpounas), (nuuensust AF11-
2S1P01-102/AD),

- Microsoft Volume Licensing Service, (beccpounast), (mumensus 62824441).

9.5. IIpodeccuonanbHble 06a3bl JAHHBIX W HHPOPMANMOHHBbIE CIPABOYHbIE
CHCTEMbI COBPeMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTH I

1. «Antumnaruat. BY3». JIunensunonnsiii qorosop Nel94 ot 22.03. 2018 roga;
2. Odurmansabiii Web-caiit CaxI'V http://sakhqu.ru ; caxry.pd
3. Cuctema  HE3aBUCHMOTO  KOMIIBIOTEPHOTO  TEeCTHpOBaHMs B cdepe

obpasoBanwus http://i-exam.ru
4. Caiit HayuHo# snekTponHoi oubmmorekn eLIBRARY http://elibrary.ru

5. Caiit ynuBepcurerckoit 6nbmmorexku ONLINE http://www.biblioclub.ru

6. Caiit aaekTpoHHO-0MOMOTeuHOM crctembl IPRbooks http://www.iprbookshop.ru
7. Caiit unpopmaloHHOM cripaBo4HO# cuctemsl Polpred.com http:// polpred.com/

8. https://math.ru/ Ha caiire BBI HANETEe KHUTH, BUACOJICKIUH,

3aHMMAaTeNbHbIC MaTeMaThyeckue (akThl, pa3TUYHbIE 1O YPOBHIO U TEMAaTUKE 33Ja4H,
OTJIE/IbHBIC UCTOPUM U3 KU3HU YYEHBIX — BCE TO, YTO IMTOMOXKET OKYHYTHCS B YAMBUTEIIBHBIN U
YBJIEKATENbHbIN MUpP MaTEMaTUKH.

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

Ha sToMm caiiTe naHbl pelmieHus MHOTUX THIMYHBIX M 0OJee CIIOKHBIX 3a[a4 IO BBICIICH
MaTeMaTHKe, TUCKPETHOM MaTeMaTHKe, CTATUCTHKE, MPOrpaMMHpOBaHHIO, pabore ¢ Oa3amu
JAHHBIX W aHaIM3y JAaHHBIX Ha s3bike SQL. OHM COMpPOBOXIAIOTCS CaMbIM HEOOXOAMMBIM
TEOPETUYECKMM MATEPHAIIOM I10 TEME.

Marepuaisl caiiTa aJpecoBaHbl CTyIeHTaM YKOHOMHUECKUX U TEXHUUECKUX (haKyIbTETOB
BBICHIMX Y4YeOHBIX 3aBeACHUM, OyaylIMM M MPAaKTUKYIOIIMM IPOrpaMMUCTaM M HHXKEHEpaM
T00BIX OTpacieil. Marepuaibl MO0 MaTeMaTHYeCKOW CTaTUCTHKE MOTYT OBITh IOJIE3HBI TaKkKe
CTYIEHTaM COLIMAJIBHBIX U T'yMaHUTapHBIX HAyK, IPOBOISIIMM HCCIECIOBAHMS 110 CBOUM TEMAaM,
TaK Kak MCCIEIOBaHMs HE MOTYT IIPETeHJO0BaTh Ha OOBEKTHBHOCTb, HE OyIay4H
MOJKPEIUIEHHBIMYU BBIBOJAMH, OCHOBAHHBIMHU HA MaTEMaTUYECKUX METOJIaX U BBIYHCICHUSIX.

10 O0ecneyenne 00pa3oBaTeIbHOr0 Iponecca AJasi JUI C OrPaHMYCHHBIMH
BO3MOKHOCTSIMHU 30POBbSI U HHBAJTU/I0B

VYuebHble H y4eOHO-METOAMYECKHE MaTephalibl Ui CaMOCTOSITEIbHOM pabOThI
00y4aroIuXxcsl U3 YUCIIa NHBAIUIOB U JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTAMU 3710poBbs (OB3)
IPEOCTABISAIOTCS B (pOpMax, agalnTUPOBAHHBIX K OTPAaHUYEHUSM HX 3/I0pPOBbSI U BOCIPHITHS
uHpopmanuu:

Jnst cnenbIX U caboBUAALIHX:

- JIeKIMU 0QOpMIIAIOTCSA B BHUJE 3JIEKTPOHHOIO JOKYMEHTA, JAOCTYIHOIO C IOMOUIbIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM;

- NHMCbMCHHBIC 3aJaHUs BBINOJIHAIOTCS HA KOMIBIOTEPE CO CHENUAIN3MPOBAHHBIM
IPOTPaMMHBIM 00ECTIEYCHHEM, HIIU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCss MHIMBHIYAThHOE paBHOMEpHOE ocBemieHne He Menee 300 Jrokc;

- JUId BBINOJIHEHUS 33/laHUSl NMPU HEOOXOJMMOCTH MPEJOCTABISACTCS YBEIMYHBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BAaHUE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIE 3aJJaHUs OPOPMIISIOTCS YBETMUEHHBIM MIPUPTOM;

- DK3aMeH M 3a4€T MPOBOAATCA B YCTHOH (hopMe MM BBINONHSAIOTCA B NHUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

JUs TIHyXHX U C1a00CbIIAIINX

- Jekuuu o(OpMISIIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTA, JHOO MpPEeIOCTaBIISETCS
3BYKOYCHJIMBAIOIAs allapaTypa HHAUBUAYAIBHOTO MOJIb30BaHUS;

- MUCbMEHHBIE 33JJaHNS BHITOJIHSAIOTCS HA KOMIIBIOTEpPE B MUCHMEHHOM (hopme;

- 9K3aMEeH M 3a4€T IPOBOJAATCS B INUCBMEHHOH (hopMEe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHUe B (hopMe TeCTUPOBAHMUS.
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Jlnist 1 ¢ HapyIEeHUsIMU OTIOPHO-/IBUTATEIBHOTO anmapaTra:

- JIeKIUU O(pOPMIIIOTCS B BHUJE 3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C IOMOIUIbIO
KOMIIbIOTEPA CO CHEMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- TNHACHPMCHHBIC 3a/laHUsl BBIOJMHAIOTCS Ha KOMIIBIOTEPE CO CIIEHUAIN3UPOBAHHBIM
IIPOrPaMMHBIM 00€CTIEUCHHEM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe MM BBHINONHSAIOTCS B NMHUCHMEHHOMN
dbopme Ha KOMIIBIOTEpE.

[Tpu HEOOXOIUMOCTH MpeyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU JJISl TIOATOTOBKU OTBETA.

IIponienypa  mpoBeaeHHMs  HPOMEXKYTOYHOM — arTecrauuu s oOyvarommxcs
YCTAHABIMBACTCS C Y4YETOM UX HMHIUBUAYAJIbHBIX ICUXO(PHU3MUECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalysl MOKET IPOBOAUTHCS B HECKOJIBKO HTAIOB.

[Tpu mpoBeneHUM TPOLEAYPHl OLEHUBAHUS PE3YIBTATOB OOYUCHHsS MpPEaycMaTpHBAETCS
UCTOJIb30BaHME TEXHUYECKUX CpPEACTB, HEOOXOOUMBIX B CBA3M C WHAMBUIYaJIbHBIMU
0COOEHHOCTSAMHU O0yYaroImuXcs. DTU CPEICTBA MOTYT OBITh HMPEIOCTABICHBI YHUBEPCUTETOM,
WA MOTYT MCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEJCTBA.

[IpoBenenne mpoueAypbl OLIEHWBAHHUS PE3yIbTaToB OOY4YEHHs JOIMYyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOIHH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OubimorpaduyeckuM pecypcam B CETH
WHTepHer Uil Kaxaoro oOydarouierocs B (opMmax, aJalTUPOBAaHHBIX K OrPaHUYEHUSAM HX
3JI0pOBbSI U BOCTIPUATHS HHPOPMALIUH:

Jlnst cnenbIX U cIaboBUAALIMX:

- B Ie4YaTHON (opMe yBETMUEHHBIM HIPHUPTOM;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JUs TIHyXHX U C1a00CbIIAIINX

- B ICYaTHOH (opme;

- B (hopMe 2JEKTPOHHOTO JOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU ONIOPHO-/IBUTaTEIBHOTO arlapara:

- B eyaTtHoH opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHble ayAUTOPUH 7Sl BCEX BUAOB KOHTAKTHOM M CaMOCTOATENbHOM pabOThl, HAydHas
OMOJIMOTEKa U WHBIC TIOMEIICHHS Ui OOYYEHHUs OCHAIICHBI CIIEIUATBLHBIM O00OpYJOBaHUEM W
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEACTBAMU O0YUCHUSI:

Jlnst cnenbIX U claboBUAALIMX:

JUIS TIYXHUX M C1a00CTBIIIAIINX

- aBTOMAaTU3UPOBAaHHBIM pabO4YMM MECTOM JUIsl JIIOACH C HApYyLUIEHHEM cllyxa U
¢1a00CIIBIIIAIINX;

- aKyCTUYECKHH YCUIIUTENb U KOJIOHKH;

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU ONIOPHO-/IBUTaTEIBHOTO arapara:

- IEPEBMXKHBIMHU, PETyJINPYEMBIMU 3proHomMuueckumu napramu CH-1;

- KOMIIBIOTEPHON TEXHUKOW CO CIEUaTbHBIM IIPOrPAMMHBIM 00€CIICUeHUEM.

11 MarepuajibHO-TeXHHYEeCKOe o0ecredyeHue U CIUTIIUHBI (MO1YJIA)
1 Y4eOHUKH U yaeOHbIE TTOCOOUsI, UMeroluecs B POHIaX OUOINOTEKY;
2. Hoctyn k HTEpHET-pEcypcam;

3. DneKkTpoHHbIe U IHTEepHET-yueOHUKH.

MartepuanbHO-TEXHUYECKOE  OoOecrieueHue  BKJIOYaeT B ce0s  CIenHaIbHO
000pyI0BaHHBIE KAOMHETHI M ayAUTOPUHU: KOMITBIOTEPHBIE KIIACCHI, Ay TUTOPUU, 000PYOBAHHBIE
MYJIbTUMEAUMHBIMU CPEACTBAMH O0YUECHHUS.

Hcnonb3oBaHne  3JEKTPOHHBIX ~ Y4eOHMKOB B Ipolecce OOy4YeHHsS  JOJDKHO
o0OecrieunBaThCcsl HAJMYMEM BO BpPEMsI CaMOCTOSTEIbHOM IOATOTOBKM pabodero mecra s
KaXJI0ro oOy4aromerocss B KOMIBIOTEPHOM KJlacce, HMEIOUIero BBIXOJ B VHTepHeT, B
COOTBETCTBUU C 00bEMOM H3y4aeMOU TUCITUIUIUHBI.
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K paboueii npozpamme npunazaromces:

Mpuioxenne 1 - DOHJ OLEHOYHBIX CPEACTB Ui NMPOBEACHUS AaTTECTAIlMH YPOBHS
c(hOpPMUPOBAHHOCTH KOMIIETEHIIH o0yJaronmxcs o MUCILIUAILIINHE (MonyII0)
(paspabamueisaemces 6 6ude omoenbHo20 OOKyMeHmMa);



Ipuioxkenne 2 - Meronuyeckue YyKazaHusi [Uid OOYYalOIIUXCS 110 OCBOCHHIO
JTUCIUATITAHBI (MOTYJIs).

(Memoouueckue ykasanusi 015 00y4arOUUxXcsi N0 0C80EHUI0 OUCYUNTUHBL (MOOYIIS) MO2Yym
Obimb  npedcmasiieHvl 6 6ude U0AHHLIX NeYamubiM U (Udl) DIeKMPOHHLIM CHOCOOOM
MemoouyecKux pazpabomox co ccobliKol Ha adpec 21eKMPOHHO20 Pecypcd 8 8Ude PeKoMeHOayutl
00YUAIOWUMCS NO UZYHEHUIO PA30eN08 U meM OUCYUNTUHBL (MOOYIS) YKA3AHUEeM 21as, Pa30eiios,
napazpagos, 3a0ay, 3a0anuii, mecmos u m.n. U3 peKOMeHO08AHHO20 CRUCKA TUMepamypul.)



YTBEPXXAEHO

[TpoTokou 3acenanus kadeapobl
Ne oT

JUCT UBMEHEHUI

(Usmenenuss u donoanenus ¢ PII[ enocamces edxce2o0Ho u ogopmasromes 6 OanHou popme.
Hzmenenus HOCAMCSL 3AMEHOU OMOENbHbIX JUCMO8 (CIAPBLL TUCH NPU IMOM YGEMHbIM MAPKEPOM
nepeyepKuaemcsi, a HOGblU JUCM C USMEHEHUEeM CHeniepoyM NPUKAIbleaemcsi K pabouell npoepamvme
(xpanumcs Ha kagedpe), 6 snexmponnou hopme PIIJ] 0onicna Obimsb akmyanuzupo8anuou ecezoa, m.e. ¢
BHECEHHBIMU USMEHEHUSIMU.

Ipu nanuuuu 601LWO20 KOIUYECMBA UBMEHEHUll U NONPABOK, 3AMPYOHSIOWUX NOHUMAHUE,
BO3HUKWUX @ C6A3U C UMEHeHueM HopmamugHol Oasvl BO u Opyeum npudunam, npo8ooOUmcs NOIHbliL
nepecmomp PII[ (m.e. evinyckaemcs wnosas PIIJ]), xomopas npoxooum 6ce cmaouu npoGepKu u
VMBepIHCOeHUs).

B paboueii mporpamme (mModyie) TUCIHUILTAHBI

(Hazeanue OuCYuniuHbl)
10 HAIIPABJICHUIO TTOATOTOBKHU (CHEYUATIbHOCTIU)

Ha 20 /20 yueOHbIH TOJ

1.B BHOCATCS CIEAYIOIINE U3MEHEHHUS:

(anemenm paboueti npocpammoi)
| O ;

2.B BHOCATCA CIEAYIOIINE U3MEHEHMUS:

(anemenm pabouell npoepammol)
2 ;

3.B BHOCATCSA CIEAYIOIINE U3MEHEHMS:
(anemenm pabouell npoepammol)
I ;

CocraBureinb MTOAIHUCH pacirdpoBKa HOIMUCH
narta

3aB. xadeapoi MOJINCH pacingpoBKa MOANNUCH





