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1. Iean 1 3a7a9u JUCHUILITHHBI

Ieab ocBOeHMA TUCIUIIJIMHBI:

OBJIQJICHUE METOJIaMU MAaTEMaTUUYE€CKOTO MO3HAHUS U METO0JIOrMel paboThI C
MaTeMaTHYeCKUMH OOBEKTaMHM B KOHTEKCTE MX MPUMEHEHUS Uil pelIeHUs
po¢eCCUOHANILHO-OPUEHTUPOBAHHBIX 3ajlad B 00JIACTM CHUCTEMHOIO aHajiu3a |
YIPaBJICHUS B OPTaHU3AIMOHHO-TEXHUYECKUX CUCTEMAX.

Hepeqeﬂb ROMHeTeHIIHﬁ, (bopanyeMle B npouecce N3ydeHusl TUCIUIIIINHBI

Komnerenuuu Coaep:xkanue
OITK-1 Cnocoben aHAIM3HPOBATL  3aa4H npodecCHOHaTbHON  NIeATeTbHOCTH Ha
OCHOBE M0JIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKHU
Cnocoben QopmynupoBaTh 3aaud MPOPECCHOHATLHON JAESITEIHPHOCTH Ha
OIlK-2 OCHOBE 3HAaHUU TPOQPWIHHBIX pa3/JIeIOB MaTeMaTUYECKUX M ECTECTBEHHO-
Hay4YHBIX JUCHUIUIMH (MOAYJIEH)
CriocoOeH OCyIIECTBIATh IOCTAHOBKY U BBINOJHATH 3KCIEPUMEHTHI IO
OIIK-9 MIPOBEPKE KOPPEKTHOCTU U F3PPEKTUBHOCTH HAYUHO 0OOCHOBAHHBIX PEIICHUN B
00J1aCTH CHCTEMHOTO aHaJIN3a aBTOMAaTUYECKOTO YIPaBIECHUS

3axauu JUCHUTINHBI:

- (i)OpMI/IpOBaHI/Ie HaBBIKOB, CBJ3aHHBIX CO CITOCOOHOCTBIO IMPUMCHCHUA

OCHOBHBIX I'[OJIO)KGHPIﬁ, 3dKOHOB MW MCTOHOB CCTCCTBCHHBIX HAYK H

MaTEMaTUKH JUTS aHaJIW3a 3a/1a4 po(eCcCHOHAIbHOM IeITeILHOCTH B 00J1aCTH
CUCTEMHOTO aHaJlu3a W YIPaBICHUSA B OpPraHU3aIIMOHHO-TCXHHUYCCKHUX
CUCTEMaX;

OBJIaJICHNE HaBbIKaMH (opMyJMpoBaHUsS 3aaad  IpodeCcCHOHATBHOU
JEATEIBPHOCTH HAa OCHOBE 3HAHWH MPOQUIBHBIX Pa3CciOB MATEMAaTHYCCKUX U
€CTCCTBCHHOHAYYHBIX JUCIUILIHH;

(GopMHpOBaHUE YMEHHM, CBS3aHHBIX CO CIOCOOHOCTBIO OCYIIECCTBIISATH
IIOCTAHOBKY W BBINMOJHATH SKCIIEPUMEHTHI IO IPOBEPKE KOPPEKTHOCTH M
3 PEKTHBHOCTH HAy4YHO OOOCHOBAHHBIX PEIICHUH B 00JIACTH CHUCTEMHOTO
aHaJM3a aBTOMAaTHYECKOr0 YIPABJICHUS C OJHOBPEMEHHBIM HCIIOJIb30BAHUEM
BBIYHMCIIMTCIILHON TEXHUKHA U HH(POPMAITMOHHBIX TEXHOJOTHH.



2. Ilepeyenb NJIAHNPYEeMBIX Pe3yJIbTATOB 00y4YeHUsI AMCHHMIIJIMHBI,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMHU OCBOCHMS
o0pa3oBaTeIbHOM NPOrPaMMBbI

NuaukaTtopbl JOCTHKEHUS KOMITETEHIIUU

[Tnanupyembie pe3yabTaThl O0y4EHUS TI0
JUCLUIUIMHE

CrniocobeH pemrath 3a1a4u yIpaBJIeHUS
(ananu3a) B OpraHU3alMOHHO-TEXHUUECKHUX
CHCTEMaX, BBIJIEIsII Oa30BbIE
COCTaBJIAIOIIUE, OCYIIECTBIISET
JCKOMIIO3HIIHIO 33291
OIlK-1.1

3Haer

OCHOBHBEIC IIOHATHA BEICIIICH MaTEMaTHUKU,
METOJAbI MATCMaTH4YCCKOI'O aHallm3a MU OCHOBBI
CHUCTCMHOI'O noaxonaa, IIO3BOJIAIOIINEC
AHAJIM3UPOBATh W PCIIATh 3aJadu YIIPABJICHUA B
OpPra’Hru3allMOHHO-TCXHUYCCKUX CUCTCMAaX.

VYmeer

WCIIOJIHb30BaTh OCHOBHBIC TOJIOKEHUS, 3aKOHBI U
METOJbl MAaTEeMaTUKH M €CTECTBEHHBIX HayK,
MIPUMEHSATH METOJ MaTeMaTU4eCKOTro
MOJICIMPOBAHUS U CHUCTEMHBIH TIOAXOH TIPH
aHaJIM3€ M PEIICHUH THUIIOBBIX 3a1a4 B 00JacTH
poeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHOU C
CHCTEMHBIM  aHaJU30M W  aBTOMAaTUYECKUM
YIPaBJICHHUEM.

Bnaneer

MaTeMaTUYEeCKUMHU METOJaMH, BKJIIOYas METO
MaTeMaTHUYeCKOTO MOJIETHPOBAHUS, CUCTEMHBIM
MOJXO0JIOM, NPHUMEHSIEMbIMH TIpU aHau3e U
pelmieHud  TUMNOBBIX  3aJady B oOnactu
npodeccuoHanbHOM  EATENbHOCTH CHCTEMHOTO
aHaJIM3a U aBTOMaTHYECKOTO YIPABJICHUSI.

[IpumenseT MeToapl aHATM3a
npodecCHOHANBHBIX 3371a4, YMEET
BBIOMPATh BO3MOYKHBIC BAPUAHTHI PEIICHUS
3a/1auyl yIPaBJICHHUs B OpraHU3aIlMOHHO-
TEeXHHYECKHUX CHCTEMaXx, OIICHUBAs UX

JOCTOMHCTBA U HEIOCTATKU
OIIK-1.2

3Haer

OCHOBHBIE MOHSTHUS BBICIIEH MAaTeMAaTUKU, METOIbI
MaTEeMaTHYeCKOr0  aHaju3a,  aHAJIUTUYECKOU
FeOMETPHH, TUHEHHOU anreOpbl, TEOpUU (PYHKITHI
KOMILJIEKCHOTO MEPEMEHHOTO,
muddepeHnranTbHbIX YpaBHCHUH, METOIbI
MaTEeMaTHYeCKOT0 MOJEIMPOBAHUS U YIIPaBICHUS
(amanu3a) mpu penieHuH MPoPECCUOHATBHBIX
3a/1a4 yIIpaBJICHUS B OpraHU3aIMOHHO-
TEXHUYECKUX CHUCTEMaX.

Ymeer

UCIIOJIb30BATh  OCHOBHBIE  MOHSATHA  BBICIICH
MaTeMaTUK{, METOJbl MaTeMaTUYEeCKOro aHalu3a,
AQHAJIUTUYECKONW T€OMETPHH, JIMHEHHON anreOpsl,
TeOpUH (YHKUUH KOMIUIEKCHOTO MEPEMEHHOTO,
Qg depeHnnanbHbIX YpaBHEHHUH, METO/bI
MaTeMaTH4YeCKOTO MOJICIIMPOBAHUS M YIPABICHUS
(aHanu3a) mpu pemeHUH NpodeccCHOHATBHBIX
3a1a4 yIpaBIEHUS B OpraHu3alMOHHO-
TEXHUYECKUX CUCTEMaX.

Bnaneer

MCTOAAaMHU MAaTCMATHYCCKOI'0 MOJICIUPOBAHUA U
aHajln3a HpO(beCCI/IOHaJ'ILHLIX 3aaa4 C LICJIbIO
BBI60pa BO3MOJKHbBIX BAPUAHTOB PCHICHUA 3a1a4n
YIpaBJICHUA B OPraHU3alflMOHHO- TCXHUYCCKUX




CHUCTCMaXx, OICHHUBAasA UX JOCTOMHCTBA U
HCOOCTAaTKH.

dopmynupyeT 3a1a4u B o0nacTu
YIIPaBJICHHS B OpraHU3allOHHO-
TCEXHUYCCKUX CUCTEMAX
OIIK-2.1

3Haer

OCHOBHBIC  TIOHATHS  BBICHICH  MaTEeMaTHKH,
METOJIbl MaTeMaTHYeCKOTO aHaIM3a U OCHOBBI
CHCTEMHOTO 10IX0/1a, TIO3BOJISFOIIINE
dbopMynupoBaTh W pemarh 3ajadd B oOnactu
VIPaBICHUS B OPraHU3aIMOHHO-TCXHHYECKUX
cucTeMax.

VYmeer

UCIIOJIb30BATh  OCHOBHBIE IIOHATHS  BBICIIEH
MaTE€MAaTHKHU, METObl MAaTEMAaTUYECKOTO aHAJIN3a,
AQHAIUTUYECKON TreoOMeTpUH, JIMHEHHOW anredpsl,
TEOpUH (QYHKIMH KOMIUIEKCHOTO IMEpPEeMEHHOrO,

T depeHInaIbHbIX YpaBHEHUH, METObI
MaTEeMaTHYECKOT0 MOJEIUPOBAHUS U CUCTEMHOTO
H0JIX0/1a, METO/IbI yIIpaBJICHUS npu
bopMynupoBaHUH U pelieHun

npodeccuoHaNbHBIX  3aJady  YOpaBJIEHUS B
OpPraHU3alMOHHO-TEXHUYECKUX CHCTEMaX.

Bnaneer

MaTEMATHYECCKMUMHU MCETOAAMHM, BKIIIOHYasg METO
MAaT€MaTU4YCCKOTO MOACIIUPOBaHUA, CHCTCMHBIM
Mo aAX0J0M, IPpUMEHACMBIMHA npu
GbopMyITMpOBaHUN U PEIICHUHM TUIIOBHIX 3a7a4d B
obmactn  mpodeccHoHaNbHON  IEATEIbHOCTH
CHCTEMHOTO  aHalu3a ©  aBTOMAaTHYECKOTO
yIIpaBIICHUSL.

I'paMOTHO U apryMeHTHPOBAaHO POPMUPYET
cOOCTBEHHBIE CYXJACHHS U OLICHKU Ha
OCHOBE 3HaHUH MO MPO(UIBLHBIM pa3aeaam
MaTeMaTHYeCKUX M €CTeCTBEHHOHAYUHBIX

JUCUUILINH
OIlK-2.2

3Haer

npoduiapHble  pa3fenbl  MaTeMaTHYeCKUX U
€CTECTBEHHOHAyYHbIX JUCIHHUIUIMH C  IeJIbI0
rPaMOTHOTO u apryMeHTHPOBAHHOTO
dbopMUpOBaHUS CYKIEHHUII U OLEHOK IIpH
pelieHnu npodeccuoHanbHbIX 3a/1a4 CUCTEMHOTO
aHaJIM3a U aBTOMaTHYECKOTO YIIPABJICHUS.

YMmeeT

UCII0JIb30BATh OCHOBHBIE METO/IbI
MaTeMaTHYEeCKUX u €CTECTBEHHOHAYYHBIX
JUCIHILINH, METO/IbI MaTEeMaTHUYECKOTO
MOJIETTUPOBAHUS, CHCTEMHBIN MOIXOJ C IIENbIO
rPaMOTHOTO u apryMeHTHPOBAHHOTO
dbopMUpOBaHUS CYXKIEHHUH U OLEHOK TIpH
pelieHny mpodeccuoHaNbHbIX 3a/1a4 CUCTEMHOTO
aHaJIM3a ¥ aBTOMATHYECKOTO YIIPABICHHUS.

Bnaneer

OCHOBHBIMH METOJIaMHU MAaTEMaTHYECKUX H
€CTECTBEHHOHAYYHBIX IUCLIUILIUH C LEIbIO
rPaMOTHOTO U apTYMEHTHUPOBAHHOTO
dbopMUpOBaHUS CY>KICHHUIN U OIIEHOK MPH
pelieHny npohecCHOHANBHBIX 3a7]a4 CUCTEMHOTO
aHaJIM3a U AaBTOMATUYECKOTO YIPABJICHHUS.

OcymiecTBieT MOCTAHOBKY M BBIIIOJIHSIET
9KCIEPUMEHTBHI 110 IPOBEPKE KOPPEKTHOCTH
Hay4YHO 0OOCHOBAHHBIX pelIeHHH B 001acTH

3Haer

HpO(i)I/IHBHBIe pa3aciibl MAaTEMaTUYCCKUX n
CCTCCTBCHHOHAYYHBIX  OUCHUIIINH C OCJIBIO




CHUCTCMHOI'O aHaJIM3a U aBTOMAaTU4YCCKOI'O FpaMOTHOfI IIOCTAaHOBKH n BBITIOJIHCHU A

yIIpaBJICHUS OKCIIEPUMEHTOB MO TPOBEPKE KOPPEKTHOCTH
OIIK-9.1 Hay4HO OOOCHOBAaHHBIX pEIICHHH B 00JIACTH
CHCTEMHOTO  aHalu3a M  aBTOMAaTHYECKOTO
yTIpaBJICHUSL.
YMmeer
NpUHUMATh HAaydYHO-OOOCHOBAaHHBIC DPEUICHHUS B
obnactu CUCTEMHOTO aHaJm3a u

ABTOMATHYECKOTO  YIPABJICHUS, OCYIIECTBIATD
MIOCTAaHOBKY M BBINOJHATh OSKCIHEPUMEHTHI 10
IPOBEPKE KOPPEKTHOCTH pEIICHUH Ha OCHOBE
MaTeMaTuKku, (U3MKH, WHGOPMATHKH, METO/IOB
CHCTEMHOTO aHalM3a ¥ TEOPUU YIPaBICHHUS,
TEOPUH 3HAHUI.

Bianeer

MaTeMaTHYeCKUMHU METOJIaMH, BKJIIOYas METO]]
MaTeMaTHYEeCKOTO MOJIEIIMPOBAHUS, CHCTEMHBIM
MIOJIXO/IOM C TENBI0 OCYIIECTBJICHHUS! MOCTAHOBKU
U BBIOJHEHUS OJKCIIEPHMEHTOB IO TPOBEpPKE
KOPPEKTHOCTH HAyYHO 0OOCHOBAHHBIX PEIICHUH B
obnactu CUCTEMHOTO aHaym3a u
ABTOMATHYECKOTO YITPABIICHHUSI.

[IpumensieT 3HaHUS 00 OCHOBHBIX METOJaX, | 3HAET

croco0ax M CpesICTBAX MOJydCHHUSI, OCHOBHBIE METOJbI, CIOCOOBI W  CpEACTBa
XpaHEHUs U epepaboTKu MHQOPMAIMK B | MTOJTyUCHHS, XpaHeHus u nepepadoTKu
LeTAX peanu3anuu GyHKITUN uHpopManuu B TENAX peanu3anuu  (QyHKIHUHA
po(heCCUOHAIBHON AEATEIIBHOCTH, UMEET | MPO(EeCCHOHANIBHOW  IEATEILHOCTH,  MpaBHiia
HaBBIKU PabOTHI C KOMITBIOTEPOM Kak paboThl C  KOMIIBIOTEPOM Kak  CpEACTBOM
CPEICTBOM yIpaBieHUs1 HHpopmarmen yrnpaByieHus HHOpMaIuen.
OIIK-9.2 Ymeer

MIPUMEHSATH 3HAHUSI 00 OCHOBHBIX METO/AX,
croco0ax M Cpe/ICTBAX MOJIyUCHHs, XpaHEHUS U
nepepadoTku MHPOPMALIUU B LIETISAX peaTnu3aiu
byHKIUN podhecCuoHaIbHOM NeATeTLHOCTH,
MIPUMEHATh HaBBIKK PAOOTHI C KOMITHIOTEPOM KakK
CPEJICTBOM YIpaBjieHUsI HH(pOpMaLreH.

Bnaneer

3HAaHUSIMHA 00 OCHOBHBIX METOJAaX, CIOCO0ax H
CpeICTBaxX MOJY4YEeHHsI, XPAHEHUS U MepepadOTKu
uHbOpMallMM B LENAX peanu3anuu QyHKIUAN
poECCUOHAIIBHOW  JIeATEeIIbHOCTH, HaBBIKAMHU

paboTbl € KOMIBIOTEPOM Kak CPEICTBOM
yTipaByieHUs] HHpOpMaIue.

3. MecTo TMCUMIUIMHBI B CTPYKTYpe OCHOBHOI npodeccHOHAIbHOI
o0pa3oBaTe/IbHON NMPOrPaMMBI

JlucuuIuiiHa OTHOCHUTCS K 00513aTEIbHOM YacTH OCHOBHOM MpoecCuoHaIbHOM
oOpa3oBaTeIpHOM MPOrpaMMbl OakaiaBpuarta 1mo HampasieHuto moaroroBku 27.03.03
CucTtemHbIl aHanu3 U ynpasieHue, npopuiib «CUCTEMHBIN aHAM3 U YIPABJICHUE B
OpPraHU3alMOHHO-TEXHUYECKUX CUCTEMAX.



4. CTpyKTYypa ¥ coepkaHue JUCHUILTUHbI

OO6mas Tpy10€MKOCTh AUCIUILIUHBI COCTaBIIsAeT 16 3aueTHBIX eAUHUII, 576 JacoB.

4.1. Pacnpeaesienre TpPyA0eMKOCTH Y4eOHOH JUCHUIJIMHBI 10 BUAaM padoT

1o cemMecTpam u (popmam 00y4eHust

JJIS1 OYHOH (pOpMBI 00y4eHUs

TpynoemkocTb
Bun yie6Ho# paboTs! 3.e. | dJac. ceMeHc(;paM
1 2 3

OO6mast TPyIOEMKOCTh JTUCHUIUIMHBI IO 16 576 180 216 180
yueOHOMY IJIaHy
KonTaktHas paboTa, B TOM YnCIIe: 236 74 88 74
AyIMTOpHBbIE 3aHATHS 236 74 88 74
Jlexruu (JT) 78 26 32 20
[IpaxTueckue 3anstus (113) 130 34 44 52
JlabopaTtopusie paboTs (JIP) 24 12 12
Koncynpramuu nepen sKk3aMeHOM 4 2 2
CamocrosiTesbHasi pa6ora (CPC) 268 70 128 70
3ayer ¢ OLIEHKOI + +
JK3aMeH 72 36 36

4.2. Conep:kaHue JMCHUIIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jejiam)
€ YKa3aHHeM OTBEJeHHOI0 HA HUX KOJIHYeCTBA aKa/leMHUYeCKNX YacOB 1 BUJ0B

YUeOHBbIX 3aHATHH

JIS O4HOM (hopMBbI 00yUeHUsA

KoanuyecTBO 4acoB 1Mo BUIam =
@ 3aHATHI =
S » = 2 5.
< = - = )
HaunmeHnoBanme = = S = SE=RE 2 = 5
Ne /i = e = = g
o = = O ) =
TEeM = = = =5 < S = = = S
) Z = = 2 s | S 0 =
Q9 15} 4 g S = 5 2z =)
s 2 S 3| S = <
= = Z = @)
1 cemectp
Pazpean 1. 86 14 24 8 40
JIeMEeHTBI JIMHEHHOM aJaredpnl
1 AHAJINTHYECKON reOMeTprH
Tema 1. 44 8 12 4 20
1. |Marpuiusl 1 onpeaennuTenu, uxX
MIPUIIOKEHUS
5 Tema 2. 18 2 2 4 10
" | BekropHas anre6pa
Tema 3. 24 4 10 10
3. | DneMeHThl AaHATMTUYECKOU
T€OMETPUH




Pazpnen 2. 25 6 4 15
BBenenue B MaTeMaTH4eCKU
aHaJIn3
Tema 4. 7 2 5)
4. o
DneMeHTsl Teopun QYHKIUH
Tema 5. 18 4 4 10
5. | Beluucnenue npeaeios.
HenpepbsiBHOCTD QYHKITHH
Paznean 3. 31 6 6 4 15
JuddepenuuanbHoe
HCYHCJIeHHe (PYHKIUM OJHOM
nepeMeHHOol
6 Tema 6. 11 2 4 5
" | IIpousBoanas u nuddepeniman
Tema 7. 20 4 2 4 10
7. | MccnenoBanue byHKIUH c
TMOMOIIBIO TPOU3BOIHBIX
Koncyabranus 2
JK3aMeH 36 36
Hroro 3a 1 cemecTp 180 26 34 12 36 70
2 ceMecTp
1 2 3 4 5 6 8 9
Paznen 4. 62 10 12 40
HuTterpanbHoe HcyuciIeHue
¢dyHKUMM 01HOI1 IepeMeHH O
Tema 8. 16 2 4 10
8. | HeompeneneHHbIi HHTErpall,
TEXHHKA MHTETPHUPOBAHS
g, |Teva 9. 16 2 4 10
" | OmpeneneHHbIN HHTErpa
Tema 10. 16 4 2 10
10. |IIpuioskeHus OIPEIEICHHOIO
MHTErpajia
Tema 11. 14 2 2 10
11.
HecobcTBeHHBIE HHTEIPATIBI
Paznen S. 46 6 6 4 30
JAuddepenunanbHoe ucuucieHne
(ynxumii HECKOJIbKUX
nepeMeHHBIX
Tema 12. 23 4 4 15
12. | ®yHKIMHA HECKONBKUX NEPEMEHHBIX,
WX MPOW3BOAHBIE U I depeHITHaTBI
Tema 13. 23 2 2 4 15
13. | OkcrpemyMmbl GYHKIMIHA
HECKOJIBKHX IepEMEHHBIX
Pazneun 6. 28 4 6 18
KpartHble naTerpajibl
Tema 14. 28 4 6 18
14. |KpatHsle  uHTErpasibll W HX
TPUIIOKECHHUSI
Paznen 7. 34 4 6 4 20
Teopuss QpyHKUHIT KOMILJIEKCHOIO
nepeMeHHOr 0




Tema 15. 34 4 6 4 20

15. | DnemeHTHI TEOpUU byHKIUA
KOMITJICKCHOTO ITEPEMEHH Or0
Pazgen 8. 46 8 14 4 20
Paabl

16 Tema 16. 22 6 6 10

" | YucaoBbIe psbI
17 Tema 17. 24 2 8 4 10
" | DyHKIHOHATBHBIE PSIBI
3a4ér ¢ oneHKoOM + +
Hroro 3a 2 cemectp 216 32 44 12 128
3 cemecTp
1 2 3 4 5 6 8 9

Paspen 9. 32 | 4 16 12
Psansbl n npeodpasoBanns Pypbe

18. [pove s 32 | 4 16 12

siJIbI U TIpeoOpa3oBanus Dypbe

Paznen 10.
CrarucTuyecKHii anammz | 110 16 36 58
CJIYYaliHbIX IPOLIECCOB
Tema 19.

19. | OcHoBHbIE HOHSTHUS teopun | 18 2 4 12
CIIy4aiiHBIX IPOLIECCOB
Tema 20.

20. |IIpeobpa3oBanue cnyvaiiabix | 10 2 2 6
MPOIIECCOB
Tema 21.

21. |CranuonapHbie cnyvaiinpie | 28 2 14 12
MPOIIECCHI

22, | Tewa 22 24 | 4 8 12
MapkoBCKHE NPOIECCh
Tema 23.

23. | OcHOBBI TCOPUH maccosoro | 30 6 8 16
00CITyKHBaHUS
KoncyasTauuu 2
JK3aMeH 36 36
HToro 3a 3 cemecTp 180 20 52 36 70
Hroro nmo aucuunjinHe 576 78 130 24 72 268

4.3. TemaTuvyeckuii nJiaH Ajsi 00y4arIuXcsi 04HOH (popMblI 00yUeHH s
Paznen 1. DineMeHTHI JIMHEHHOM aareOpbl 1 AHAJIUTHYECKO reoMeTPHH

Tema 1. MaTpuusbl U onpeaeJauTe H, X NPUI0KECHUSA

Jlekums. [loHsTHE crCcTEMBI TMHEWHBIX ypaBHeHUN. Matpuna. Buasl matpun.
Onepauun Han matpuuamu. [lonstue onpenenutens. CBoilcTBa ompenenuTeNeu.
Pemenue cucreM nuHEHHBIX ypaBHeHH MeTomoM Kpamepa, meromom oOpaTHOU
Matpuilpl. MccimenoBaHne M pELHICHUE CHCTEM JIMHEWHBIX YPaBHEHUW METOAOM
l"aycca.
IIpakTuyeckoe 3ansaTue. [[eiicTBUs ¢ mMarpuuamu. BBINOIHEHUE pAaCUETHO-
rpaduyeckoil padboThl «DJIeMEHTHI JUHEeHHON anreOpsr» (PTP).




IIpakTHyeckoe 3ausiTHe. BeruncieHne onpeaeauTene.

IIpakTnyeckoe 3aHsiTHe. PelieHre CUCTEM JIMHEMHBIX YPABHEHUU METOAOM
Kpamepa, meToioM 00paTHOM MaTpULIbI.

IIpakTHyeckoe 3anHsaTHe. lccienoBaHue M pPEUICHUE CHUCTEM JIMHEHWHBIX
anreOpanyeckux ypaBHeHHI meToaom [aycca.

IIpakTHyeckoe 3ausiTHe. JIMHENHBIN oniepaTop.

JlabopaTtopHass padora. PemeHne cUCTEM JMHENHBIX YPABHEHHM pa3HbIMHU
METOIAMU.

CamocrosiTtennbHas padora. OCHOBHBIE IPUEMBI BBIYUCIIEHUS ONPEAEIUTENEH
BBICIIMX TMOPSAKOB. BpINoiHeHHe pacdyeTHO-Tpauueckol paboThl «DJIEMEHTHI
nuHerHou anreOpeny (PI'P). Hamucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Tema 2. BekTopHas anredpa

Jlexnus. BekTopsl, THHEHHBIE onepaiy HaJ HUMHU. [Ipon3BeieHrst BEKTOPOB.

IIpakTHyeckoe 3aHsATHE. DJIEMEHTHI BEKTOPHON anreOpshl.

JlabopaTopHasi pab6oTa. [Ipon3BeeHUsI BEKTOPOB U UX MPUMEHEHUE.

CamocrosiTeibHass pa6ora. IIpuMmeHeHHEe BEKTOPHOTO M CMENIAHHOTO
IIPOU3BEICHHH /IS BRIUMCIICHHS TUToaael u oobeMoB. Hanmcanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Tema 3. Di1eMeHTbI AHAJTUTUYECKONH reOMeTPHUH

Jleknus. YpaBHEHUS TNPSIMOW Ha IUIOCKOCTH. Pa3inuHble BUABI ypaBHEHUU
IUIOCKOCTH. Y PaBHEHHUS IIPSAMOM B IPOCTPAHCTBE. Y PABHEHUE U NTApAMETPhI JJUIUIICA.
VYpaBHeHHUE W TmMapaMeTpbl TUIEpPOOJbl. YpaBHEHHE W MapaMeTpbl MapaboIibl.
[ToBepXHOCTH BTOPOTO MOPSIKA.

IIpakTyeckoe 3ansaTHe. Pa3nuyuHblie BUIbl YPABHEHUM TPSAMOUN U MIIOCKOCTH.

IIpakTyeckoe 3ansaTue. [Ipsmas B mpocTpaHCTBeE.

IIpakTuyeckoe 3aHsiTHe. YPaBHECHUS U CBOMCTBA KPUBBIX BTOPOTO MOPSAIKA.

IIpakTuyeckoe 3ausiTue. [loBepxHOCTH BTOPOro MOpsIKa.

IIpakTuyeckoe 3ansitue. IIpuMeHEeHME  JIMHEHWHBIX  OIIEPATOPOB B
AHAIUNTUYECKOU T€OMETPUMU.

CamocrosiTeibHass paGora. B3anMmHOe pacmoyioKEHUE  IUIOCKOCTEM.
B3anmHOe pacnonoxxkeHue npsMBIX B NPOCTPAHCTBE. B3anmmHOe pacnonoxeHue
npsaMoil u miockocTH. OOmas Teopus KpUBBIX BTOpOro mopsiaka. Hammcanme
pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [1];

nonoiaHuTenbHas [1,2].

Pasznen 2. BBenenue B MareMaTHYeCKHUI aHAJIU3

Tema 4. DnemeHTHI TEOpUH PYHKIIHI



Jlekumsa. Ilonsatue ¢ynkuun. CnocoObl 3amanus (yHkuuu. OyHKOUA
HaTypajbHOro aprymenTa. Ilpenen GpyHKIMU HaTypaJbHOTO apryMEHTa.

CamocrositeibHast padora. OCHOBHbIE »JJeMEHTapHble (YHKIMH M UX
rpaduku. Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Tema 5. Borunciienue npenenos. HenpepbIBHOCT (PYHKIIUM

Jlekums. Onpenenenue npeaena GyHkuu. beckoHeuHo mMalible 1 OECKOHEYHO
oonpmve ¢yHkuuu. OCHOBHBIE TeopeMbl O mpezaenax. [IoHATHE OAHOCTOPOHHHUX
npenenoB. OnpeneneHne HenpepbIBHOCTU (PyHKIMH. TUIIBI pa3pbIBOB (DYHKIIMH.

IIpakTnueckoe 3ansaTHe. Brruncienve npenena (yHKuud. BeimoaHeHue
pacueTHo-Tpadudeckoit padbotel «Beruucienue npeaenos hyHkiuin» (PI'P).

IIpakTnuyeckoe 3ansatue. MccnenoBanre GyHKIUN HA HEPEPHIBHOCTb.

CamocrosTeqibHasi padoTa. DKBUBaJICHTHbIE 0€CKOHEUHO Maible. OCHOBHBIE
teopeMbl. CBolCTBa (yHKIMN, HEMPEPHIBHBIX Ha OTpe3ke. BolmosiHeHHe pacueTHo-
rpaduueckoii padothl «Beruucnenue mnpeneno ¢ynkumity. (PT'P). Hanwucanwue
pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Paznen 3. luddepenuuanbHoe ncuucjienne GQyHKIMA OHOM MepeMeHHOI

Tema 6. IlponsBoanas u nudpepenunan

Jleknusi. OmpeneneHre MNpou3BoAHOW. [‘eomeTpuueckuii W GUHUYECKHIA
cMbicn mipou3BogHOM. IlpaBuma muddepennupoanus. I[Ipou3BomHas CIOXKHOM
byHKIIH.

IIpakTnyeckoe 3aHsiTHe. BpluncieHWe NOPOU3BOAHBIX. BbInmonHEeHUE
pacueTHo-Tpaduueckoit padbotsl «Oneparopsl nuddepenunpoBanus» (PI'P).

IIpakTuyeckoe 3ansitue IlpomsBognbie u guddepeHImaIbl  BBHICIIHX
MOPSIAKOB.

CamocrosTenbHas padora. [IpousBogHas obpatHoit Qpynkimu. Haxoxaenue
MPOU3BOMHBIX (YHKIMH, 3alaHHbIX mapameTpuueckn. Dopmyna Jleitbawuma.
Breimonnenne pacuetHo-rpadudeckoit padotel «Omnepatopsl auddepeHIInpOBaHM
(PT'P). Hartucanue pedepara.

Pexomenayemas aureparypa:

ocHoBHas [1];

nonoiaHuTenbHas [1,2].

Tema 7. UcciaenoBanue pyHKIUi ¢ MOMOIIBIO TPOU3BOAHBIX

Jleknusi. Hekotopeie Teopemsl o muddepenimpyembrx dyHkmusax. [IpaBuna
Jlonutanda. PackpeiTne HeonpeneneHHocted. @opmyna Tennopa u €€ npuMeHEHHUE.
UccnenoBanue QpyHkuuu Ha 3kcTpeMyM. MccnenoBanue QyHKIUA HA BBIMYKIOCTh U
BOTHYTOCTh. HaxoxneHnue acuMIror.

IIpakTuyeckoe 3aHsATHe. PackpbITHE HEONPENEICHHOCTEW C TMOMOIIBIO
npasui Jlonurans.



JlabopaTopHnas padora. VccnegoBanue QyHKIMI C MOMOILIBIO MPOU3BOIHBIX
U TIOCTPOCHHE TpaduKOB.

CamocrosteibHast padora. lccienoBanue (QyHKUIMII ¢ HNOMOIIBIO
MPOU3BOJHBIX U TOCTpOeHHE TpadukoB. BrimonHeHue pacuyeTHO-TpaduuecKon
pabotel «Onepatopsl nuddepenupoBanus» (PI'P). Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Pa3nen 4. UaterpanbHoe ucyuciaenne QyHKINH OHOM NepeMeHHOM

Tema 8. HeonpenejieHHbIN MHTErPaJj, TEXHUKA HHTETPUPOBAHUS

Jlekuus. IlepBooOpasHass U HeompezeneHHb uHTerpan. (CBoiicTBa
HEONPEAEICHHOIO  HWHTErpaa. Tabmuua ~ HeompeAeseHHBIX  HMHTETPaJiOB.
HNHTerpupoBaHue 3aMEHOU IIEPEMEHHOM.

IIpakTyeckoe 3aHsiTHe. BbIUMCIEHHME HEONPENENICHHBIX HWHTETPAJIOB.
Breinonnenne pacuetHo-rpaduueckoit  pabotel  «OrnepaTopbl HMHTETPUPOBAHMS»
(PTP).

IIpakTHyeckoe 3anATHE OCHOBHBIE IPUEMBI HHTETPUPOBAHMUS.

CamocrosTenbHasi padora. HHTerpupoBaHue panuMOHAIBHBIX (QYHKIUH.
WnrterpupoBanue Ttpuronomerpuueckux ¢ynkuuit. [lonsitue o «HeOepymuxcs»
UHTErpajax.  BblmosHeHue  pacueTHo-rpaduueckot  paborel  «OmnepaTopsl
unterpupoBanus» (PI'P). Haucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nomnoyiHuTenbHas [1,2].

Tema 9. OnpeneseHHbIA MHTETPAJ
Jlekuus. I[loHsiTHE oOmpeneNeHHOro HHTErpaia. I €eoMeTpUYecKrili CMBICI H
YCIIOBHSI CYILIECTBOBAHUS OIpPEAEIECHHOTO0 HHTerpaia. (CBOIICTBa OMNpPENEICHHOTO
uHTerpana. ®opmyna Herorona-JleliOnuia.
IIpakTH4yeckoe 3aHsaTHE. BhIunciieHHE ONPENECIEHHBIX HHTETPAJIOB.
IIpakTuueckoe 3ansiTue. OCHOBHBIE METOJbl BBIUMCICHHUS OINPEIEICHHBIX

MHTErpayioB.
CamocrosTenbHasi padora. [IpubOnmkeHHOE BBIYMCICHHUE OMPEIEICHHOTO
uHTerpajga.  BeimomHeHue — pacueTHo-Tpaduueckoi  paboTel  «OmepaTopsl

unterpupoBanus» (PI'P). Hanucanue pedepara.
Pexomenayemasi tutepaTypa:
ocHoBHas [1];
nonoiaHuTenbHas [1,2].

Tema 10. Ipusioxkenusi onpeaeieHHOr0 HHTerpaJia
Jleknus. Brruncnenue miomaaei miockux guryp. Beruncienue oobema tena
BpalieHusl. BeluucieHue IMHBI AYTH IJIOCKOM KpPUBOW. BbIUnclieHHE IUTOMAan
MMOBEPXHOCTH TeJIa BpaILlCHUS.
IIpakTuyeckoe 3aHsiTHe. Brpiuncienue momaneid, oObBEMOB U JIyT
reOMETPUUECKUX (PUTYP C TOMOIILIO ONIPEASIICHHOTO HHTETpaia.



CamocrositenbHass padora. IlpunmoxeHnss oONpeneeHHOro HHTErpaiza K
pemieHno (pu3nYecKux 3aaad. BeluuciaeHue miomand KpUBOJUMHEHHOTO CEKTOpa.
Brrunciienne JiuHbI Jyry B NOJISIPHBIX KoopAuHaTax. Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [1];

nomnoyiHuTeNbHas [1,2].

Tema 11. HecoOcTBeHHbIE HHTETPAJIbI

Jleknus. Beruucienue HeCOOCTBEHHBIX MHTETPAJIOB MIEPBOTO poja.
Brruncienre HecOOCTBEHHBIX HHTETPAJIOB BTOPOTO poJa.

IIpakTnueckoe 3ansitme. Pemenue 3amau mno pazgeny «HHTerpaigbHOe
UcUMclieHne QYHKIMHU OJJHOM MepEeMEHHON».

CamocrosTennbHasi padora. HecoOcTBeHHbIE MHTErpajbl C OECKOHEYHBIMH
npenenaMu HMHTErpupoBaHus. HecoOCTBeHHBbIE HMHTErpalibl OT HEOTPaHWYEHHBIX
¢ynkuuit. UccnenoBanre HeCOOCTBEHHBIX MHTETPAJIOB HA CXOAMMOCTb. BhinonHeHue
pacueTHO-Tpaduueckoit padotel «Onepatopsl unterpupoanus» (PI'P). Hanmucanue
pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [1];

nomnoyiHuTeNnbHas [1,2].

Paznen 5. ludpepennuanbHoe ncuucjieHne QyHKINH HECKOJIbKUX MepeMeHHBIX

Tema 12. @®yHKIMH HECKOJIBbKHUX NEPEMEHHBIX, UX NPON3BOIHbIC
u U PepeHuuaNbI
Jlekums. Ormnpenenenrie W crnocoObl 3aaHust (YHKIUH HECKOJIbKHUX

nepemeHHbIX. [Ipenen u HenpepbIBHOCTh. YacTHBIE MPON3BOAHBIE U HU(hEpeHITATbI
(GYHKIIMM HECKOJNbKUX TepeMeHHbIX. [loHsThe ckamspHoro moss. JIuHUM YypOBHS
ckaygpHoro nojs. ['paauentT ckanspHoro nonis. [Ipon3BoaHas no HampaBICHUIO

IIpakTuueckoe 3ausitue. Jlubdepennupopanue GyHKIUHA HECKOJbKUX
IIepEMEHHBIX. BhInoiHeHNe pacueTHO-Tpaduueckoi padoThl « OyHKIIMH HECKOIBKHX
nepeMmeHHbIX» (PI'P).

IIpakTuyeckoe 3anaTne. HaxoxaeHue xapakTepuCTUK CKAISPHOTO MOJIS.

CamocrosTenbHast pabdora. [ludbdepeHuupoBaHue CIOKHOM € HESIBHOM
¢ynkiuii.  Omnepatopet ['amunbrona u Jlarmaca.  BeimonHenuwe  pacueTHo-
rpadudeckoii pabotel «DyHKIMM Heckolbkux mnepemeHHbIx» (PI'P). Hammcanwme
pedepara.

Pexomenayemas aureparypa:

ocHOBHas [2];

nonoiaHuTenbHas [1,3].

Tema 13. IkcTpeMyMbl PyHKIMI HECKOJIBbKUX NePeMEHHbIX
Jleknusa. IlonaTtue »skcTpemymMa (QYHKIUMU HECKOJIBKHX TEPEMEHHBIX.
HeoOxonuMble M AOCTAaTOUHBIE YCIOBUS AKCTpeMyMa. be3yclIoBHBIN 3KCTpeMyM
(YHKIMY HECKOJIBKUX MEPEMEHHBIX U €r0 HAXO0XKJICHHE.
IIpakTuueckoe 3ansitue. HaxoxaeHue 0e3ycliOBHOTO 3KCTpeMyMma (PYHKIUU
HECKOJBKUX NTEPEMEHHBIX.



Jlabopatopnas pabora. JlupdepenuuanbHoe HcUHUCIEHUE  (PYHKUIUH
HECKOJIbKUX IIEPEMECHHBIX.

CamocrosiTeibHass padora. YCIOBHBIA 3KCTpeMyM. MeToa MHOXKHTENEH
Jlarpanxa. BeinosHeHue pacdyeTHO-Tpaduueckoil paboTel «DYHKUHUU HECKOJBKHX
nepeMennbix» (PI'P). Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [2];

nomnoyiHuTeNnbHas [1,3].

Paszpnen 6. KpaTnbie mHTErpaJIbl

Tema 14. KpaTHble HHTErpaJjbl M UX NPHUJI0KECHUSA

Jleknus. Onpenenenue U cBOMCTBA ABOMHOIO UHTErpana. CBeneHUe ABOMHOTO
UHTErpajla K IIOBTOPHOMY. 3aM€Ha NEPEMEHHBIX B JIBOMHOM HWHTErpaje.
Onpenenenue u cBorcTBa TPOWHOro MHTErpayna. CBeleHUE TPOWHOIO MHTETpaja K
NOBTOPHOMY. 3aM€HA EPEMEHHBIX B TPOMHOM HHTETpAJIE.

IIpakTyeckoe 3ansgTHE. BhrunciieHre JBOMHOIO HHTETpAJIA.

IIpakTH4yeckoe 3aHsATHE. BBIUKCIIEHNE TPOMHOTO MHTETPAIA.

IIpakTyeckoe 3aHsiTHe. 3aMEHA IEPEMEHHBIX B JBOMHOM M TPOWHOM
UHTErpajiax.

CamocrosTenbHasn padora. [IpunoxeHns kpatHbslX WHTErpajoB. Hanucanue
pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomnoyHuTenbHas [1,3].

Paznen 7. Teopust yHKIUHA KOMIUIEKCHOTO IIEPEMEHHOI0

Tema 15. DsiemeHTHI TeOpUU QYHKIUIT KOMILIEKCHOTO IEPEeMEHHOI 0

Jlekuus. [loHATHE  KOMIUIEKCHOTO  4YHCJIAa. |pUTOHOMETpUYECKAs W
nokasarenbHas (GOpMbl  KOMIUIEKCHOTO yucia. OCHOBHBIE JEUCTBUS  HaJ
KOMIUIEKCHBIMU uncnamu. [lonsatue GyHKIMU KoMIUIeKCHOTO niepemenHoro. [Ipeaen
U HENpPEephIBHOCTh (PYHKIMKM KOMILIEKCHOTO mepemMeHHoro. JuddepenmupoBanue
(YHKITMU KOMITJIEKCHOTO TTEPEMEHHOTO.

IIpakTuyeckoe 3ansiTue. /[eicTBUS HaJl KOMIIEKCHBIMU YUCJIaMH.

IIpakTuyeckoe 3ausitue. Pemenre anredOpandecknx ypaBHEHUH.

IIpakTuyeckoe 3aHsiTMe. PemeHne ypaBHEHMM U HEPABEHCTB  C
KOMILUIEKCHBIMU YUCJIAMHU.

JlabopaTopHasi padora. KoMmiekcHbIE YiCIa U UX MPUTTIOKEHUS

CamocrosTenbHas pabora. @opmysl Diinepa u Myaspa. HterpupoBanue u
muddepennmpoBanre GyHKIIUA KOMITIEKCHOTO epeMenHoro. Hamucanue pedepara.

Pexomenayemas aureparypa:

ocHoBHas [2];

nonoiaHuTenbHas [1,3].

Pa3znen 8. Paabl
Tema 16. HucsioBbie psaabl



Jlekums. OcHoBHble MOHATUA. CxomuMmocTh psaa. HeoOxonumbldl npu3HaK
CXOIMMOCTH YMUCJIOBOro psama. l'apmonuueckunn pszn. JlocraTouHelil NpU3HAK
pPacxoAMMOCTH YUCIOBBIX psoB. [Ipu3zHaku cpaBHeHus panos. [Ipusnak JlanamOepa.
PanukanpHbll M WHTErpayJbHBIM INpu3Haku Komm. 3HaKo4Yepenyromuecs psbl.
[Ipuznak JleiiOHuna. AOCONIOTHasE W YCJIOBHas CXOAMMOCTH 3HAaKOINEPEMEHHOI'O
psna.

IIpakTyeckoe 3aHsiTHE. 3HAKOIOJIOKHUTEIBHBIE pANbl. BbInonHEHHE
pacueTHo-Tpadudeckoit padbotel «Psanbn (PT'P).

IIpakTHYeckoe 3aHATHE. 3HAKOYEPENYIOIIUECS U 3HAKOIIEPEMEHHBIE PSIBI.

IIpakTHyeckue 3ansiTus VccnenoBanue CXOAMMOCTH YUCIOBBIX PSIOB.

CamocrositenbHas padora. MurerpanbHbiii npusHak Komm. BeimosnHeHwue
pacueTHo-Tpaduueckoit padbotsl «Psap» (PI'P). Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomnoyiuTenbHas [1,3].

Tema 17. DyHKIIHOHAJIbHBIE PSAbI

Jleknms. Tlonarue ¢pyHkunoHanbHOrO psiga. CXOAMMOCTb CTENEHHBIX PSIOB.
Paznoxenune GyHKIUN B CTETICHHBIC PSBL.

IIpakTuuyeckoe 3aHaTHe. VccneqoBaHue Ha CXOAMMOCTh CTENEHHBIX PSIIOB.
Brinmonnenue pacuetHo-rpaduueckoit pabotsl «Psasny (PTP).

JlaGoparopHasi padora. [I[pumeHeHre TEOpUU PSAIOB.

CamocrostenbHast pabdora. Paznoxenue GyHKUMA B pAgsl IS
npuOIMKEHHBIX BbIYKMCIICHUN. BolnonHeHne pacueTHo-rpadudeckoil paboTsl «Psab
(PT'P). Hanmucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomonuuTenbHas [1,3].

Paznen 9. Psaabl u npeodpazoBanust Dypbe

Tema 18. Psiabl u npeoopazoBanus @ypbe

Jlekmus. Koaddumuentsr u panpr Oypoe mins 2n-nepruogndeckux (QyHKIUHN.
Paner ®@ypre miisg u€THBIX W HEUYETHBIX (GyHKIuH. Psapr @ypee mist GyHKIUN c
MPOU3BOJIBHBIM mepuoaoM. KomrmuiekcHas ¢opma unTerpana @Pypse. OCHOBHBIE
CBOICTBA M mpuMeHeHne mpeodOpaszoBanus Dypne. [lonstue wunTerpama Dypeoe,
psIMOTO M oOpaTHOTo npeobdpazoBanus Dypoe.

IIpakTuuyeckoe 3ausitue. Paznoxenue pynkuuii B psg Oypse.

IIpakTuueckoe 3ansiTHe. CHEKTpajIbHbIE XAPAKTEPUCTUKU MNEPUOJIMUECKUX
byHKIHH.

IpakTuyeckoe 3ansaTue. [I[peodbpazoBanne Oypre.

IIpakTnyeckoe 3anaTne. CrEeKTpalbHbIE XapaKTEPUCTUKNA HENEPUOIUUYECKUX
byHKIMIA.

CamocrosiTteibHast padora. IlocTpoeHue CHEKTPAIBHBIX XapaKTEPUCTHK
MEPUOANYECKUX U HETIEPUOAUYECKUX (PYHKIIHUM.

Pexomenayemas Jiureparypa:

ocHoBHas [2];



JOTIOJIHUTEbHAS [ 3].

Pazgen 10. CtaTucTHYeCKMIA aHAJIN3 CJIYYalHBIX MPOLIECCOB
Tema 19. OcHOBHbBIEC IOHATHSI TEOPHH CJIYYAWHBIX MPOLECCOB

Jlekuus. OCHOBHBIE NOHATHUA U onpeneneHus. OTHOMEPHBIA 1 MHOTOMEPHBII
3aKOHBI PacIpeAesIeHus], UX CBOMCTBA. MaTeMaTnueckoe 0)KUIAHUE U TUCTIEPCUS, UX
CBOMCTBA.

IIpakTHyeckoe 3ausiTHe. XapaKTEpUCTUKHU CIIyYalHBIX ITPOLECCOB.

IIpakTuuyeckoe 3ansitue CiydailHble IPOLIECCHI, UX 3aKOHBI PACIIPENAECIEHUS U
XApAKTEPUCTUKHU.

CamocrosiTeqibHas padora. Pemenue 3a1ad Ha ONpEAEICHUE XapaKTEPUCTUK
CIy4YalHBIX IpoILEeCCOB. PemieHue 3aad Ha ONpPENCIICHUE 3aKOHOB pacIlpeleeHUs
ciy4aitHbIx npoueccoB. Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomnoyiuTenbHas [1,3].

Tema 20. IIpeoOpa3oBaHue cay4ailHbIX IPOLECCOB

Jlekuusi. OrmpeneneHue XapaKTEPUCTHK MPEOOpPa3OBaHHBIX  CIIyYalHBIX
nporieccoB. CXOAMMOCTh CIYYailHBIX TPOIECCOB B CPEIHEKBAIPATUIHOM CMBICIIE.
OmnepaTopsl UHTETPUPOBaHUS U AU PEPEHITUPOBAHUSI.

IpakTnueckoe 3ansTue. OnpejielieHUe XapaKTEPUCTUK IMPeoOpPa30BaHHBIX
CIIy4ailHBIX TPOIECCOB.

CamocrosTenbHasi padora. Pemenue 3aay Ha ornpe/iefieHue XapaKTepUCTUK
npeoOpa3zoBaHHBIX CIyyalHBIX MporieccoB. Hamucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomonauTenbHas [1,3].

Tema 21. CTanmoHapHbIe cJIy4ailHble MPoLecChl

Jlekumsi. CranvoHapHbIE CiydalHbIE TIPOIECCHl, HX XapaKTEPUCTHKH.
CnexkTpanbHOE pa3iioKEHUE CTAlMOHAPHOTO cliydailHoro mponecca. CrnekTpaibHas
IJIOTHOCTH U €€ CBOWCTBA.

IIpakTnueckoe  3anaTHe.  CrTanMoOHApHbIE  CIy4YalHbIE  MPOLECCHI.
Breimonnenne  pacuétHo-rpaduueckoit  pabotrel  «CTanMoOHapHBIE — CIIyYailHbIe
npouecce» (PT'P).

IIpakTuueckoe 3ansatue. [IpeoOpa3zoBaHMe XapaKTEPUCTHUK CTAIIMOHAPHOTO
CIIy4allHOTO MpPOLECCa MNPU €ro MPOXOXKIECHUU YEpe3 CTALMOHAPHYIO JIMHEUHYIO
CUCTEMY.

IIpakTnueckoe 3ausitue. [IpeoOpazoBaHuWe CTAIMOHAPHOTO CIIYYaitHOTO
mpoliecca JMHEHHOW cuctemMoil. BreimonHeHwe pacy€THO-Tpaduueckoir paboOThI
«[IpeobpazoBaHue CTAMOHAPHOTO CIYyYaWHOTO TIPOIECCa JMHEHHOW CHUCTEMOI»
(PT'P).

IIpakTuyeckoe 3ansaTHe. PenieHne 3amad Ha ONpPEAEIEHHUE XAPAKTEPUCTHK
CTallMOHAPHBIX CIIyYalHBIX MPOLIECCOB.

IIpakruyeckoe 3ansaTHe. OrnpeneneHue 3aKOHOB pacOpeiesieHUus W
XapaKTEPUCTUK CIyYalHBIX ITPOLECCOB.



CamocrosiTeqibHas padora. PenieHue 3a1a4 Ha ONPEIEICHUE XapaKTEPUCTUK
CTAaLlMOHAPHBIX CIIyYalHBIX IPOLIECCOB. XapaKTEPUCTUKU dPrOAUYECKUX CIyYalHbIX
npoueccoB.  BrimonHenue — pacuérHo-rpaduueckoid  pabotel  «CranuMoHapHbIE
cinyvaitnele mpoueccb» (PI'P). Boimonnenne pacuérHo-rpaduyeckoid palOoTh
«IIpeobpazoBaHue CTalMOHAPHOTO CIy4YalHOrO mMpolecca JMHEHHOW CUCTEMOMN»
(PT'P). Hanucanue pedepara.

Pexomenayemasi aureparypa:

ocHoBHas [2];

nomnoyiHuTeNnbHas [1,3].

Tema 22. MapkoBcKHe NPOLECCHI

Jlekums. Ilenu MapkoBa ¢ JUCKPETHBIM BPEMEHEM, OCHOBHBIE TMOHATHS U
onpenenenus. BeiBox Gpopmyit 1u1s onpeeneHusi BEpOITHOCTEN COCTOSHHUI CUCTEMBI
nocie N mwaroB npouecca. HaxoxaeHne BEpOATHOCTEN COCTOSSHUN 1Liene MapkoBa ¢
JTUCKpPETHBIM BpeMmeHeM. CTalnroHapHbId pexuM s uenu MapkoBa. DuHaIbHBIE
BeposTHocTH. Ilemm  MapkoBa ¢ HempepblBHBIM  BpeMeHeM. (Cucrema
muddepennuanbabix ypaBHeHu Konmoroposa. @uHanbHbie BeposTHOCTH. [Iporiecc
«rubeNy U pa3MHOKEHUS».

IIpakTHyeckoe 3aHsiTHE. BEpOSATHOCTU COCTOSIHUN CUCTEMBI. DProJIMYECKOe
cBOiicTBO 1memneit MapkoBa. BreimonHenue —pacuetHo-rpaduyeckor  paboThI
«MccnenoBanne MapkoBCKHX clydaiHbIX rporieccoBy» (PI'P).

IIpakTnyeckoe  3aHsATHe. BpIUMCIEHHWE  BEpPOSATHOCTEM  COCTOSIHUM
TUCKPETHOM MapKOBCKOM 1ETIH.

IIpakTuyeckoe 3ansiTue MeTOabl pELIEHUsS] MOTIOAIMX MapKOBCKUX
MOJIEJIEN.

IIpakTnueckoe 3ansaTue lcciaenoBanne MapKkOBCKUX CIIy4allHBIX MPOLIECCOB
C HENPEPBIBHBIM BPEMEHEM.

CamocrosTenbHas padora. [luckperusie MapkoBckue nenu. Llenu Mapkosa
C HETIpepBIBHBIM BpeMeHeM. [loToku mpocTelmux coObITHiA. BeIoHeHNE pacyeTHO-
rpaduyeckon padoTsl «MccmemoBanre MapKoBCKUX CiydaifHbIX TpolieccoB» (PI'P).
Harmucanue pedepara.

Pexomenayemasi aureparypa:

ocHOBHas [2];

nomoiaHuTenbHas [1,3].

Tema 23. OCHOBBI TEOPHH MACCOBOT0 00CYKUBAHUS

Jleknmusi. Kmaccudukanus cucrem wmaccoBoro ooOcimyxkuBanus (CMO).
OcHOBHbIE MTOHATHS TEOPUH MAcCcOBOT0o oOciykuBaHus. [lokazarenu s3ppekTuBHOCTH
paboTsl cucteM MaccoBoro oOcnyxkuBanusi. OnHokananbHass CMO c¢ oTkazamu.
MmuorokanansHass CMO c¢ otkazamu. OnHokaHainbHas CMO ¢ oXugaHuem Ipu
orpaHu4eHuu JuHbI ouepeau. OmHokaHanbHas CMO ¢ oXuJaHWEM TpH JJIMHE
ouepean M — co. MuorokananbHags CMO ¢ oxXu1aHHEM.

IIpakTuyeckoe 3aHsiTHe. AHaMM3 (YHKIIMOHUPOBAHUS CUCTEMbI MAacCOBOTO
00CITY)KMBaHMS C OTKa3aMH.

IIpakTuyeckoe 3aHsiTHEe. AHaIU3 (QYHKIIMOHUPOBAHUS CHUCTEMBI MAacCCOBOIO
00CITY)KMBAHUS C OKUJAHUEM.



CamocrosTenbHast padora. Ilokazarenu s¢dQexkTuBHOCTH PabOTHI CHCTEM
MaccoBOTO OOCTyXHBaHUS. AHaMM3 (QYHKIHOHUPOBAHUS CHUCTEMBI MAacCOBOTO
oOcinyxuBanus ¢ oTkazamu. [lokazarenu 3phekTUBHOCTH pabOThI CUCTEM MAacCOBOTO
oOCTy)XMBaHHsI C OTKa3aMH M OXUJAaHWEeM. PellleHne 3aJady Ha ONpEesICHUE
napametpoB CMO. Hanucanue pedepara.

Pexomenayemas Jiureparypa:

ocHoBHas [2];

nomnoyiHuTeNnbHas [1,3].

5. MCTO}IH‘-IGCKI/IG PEKOMEHIAIMMA 110 OPraHu3allMi U3YICHUA TUCHUIIINHDBI

[Ipn peanuzanuu nOporpaMmbl AUCHUIUIMHBI HMCTOJB3YIOTCS JIEKIIMOHHBIE,
MPaKTUYECKUE U JTa0OpaTOPHBIC 3aHSTHS.

OOIIMMH LEJISIMA 3aHSTHH SIBISIOTCS:

- 000011IEeHHE, CHCTEMaTHu3aIus, yriyoJieHue, 3aKpeIUICHUE
TEOPETUUECKUX 3HAHUI 10 KOHKPETHBIM TEMaM JIUCIUILIUHBI,

—  (¢opMHUpOBaHUE YMEHHUU MPUMEHSTH MOJTyYCHHBIC 3HAHUS Ha MPAKTHUKE,
peanu3anus IUHCTBA UHTEJUIEKTYAIbHOM 1 MPAKTUUYECKON eI TEIbHOCTH;

—  BBIpa0OTKAa TIPU PEIICHWH IIOCTABJICHHBIX 3a/ad MPoQecCHOHATBLHO
3HAQYUMBIX  KA4eCTB:  CAMOCTOSITCIBHOCTH,  OTBETCTBEHHOCTH, TOYHOCTH,
TBOPYECKON MHUIIMATUBBI.

Llensamu nekuuu sIBISIFOTCS

— GopMUpOBaHUE CHCTEMATU3MPOBAHHBIX HAYYHBIX 3HAHHWHA 110
IUCIMIUIMHE C aKIEHTOM BHHUMAaHHMS Ha HaWOOJee CIIOKHBIX BOIPOCax
MIOCTPOSHUSI MaTeMaTHYeCKUX MOJeNeld B 00JIACTH CHCTEMHOTO aHaju3a W
aBTOMAaTHYECKOTO YIPaBIICHUS,

— CTUMYJIMPOBAaHWE  AaKTHBHOW  IMO3HABATEIbHOH  JCATCILHOCTH
00ydJaromuxcs, CrocoOCTBYIOMEH (OPMUPOBAHUIO UX TBOPUYECKOTO MBIIILJICHHUS.

B xome mnpaktudeckoro 3aHATHS 00€CIEUMBAETCS MPOIECC AKTUBHOTO
B3aUMOJICHCTBHS ~ OOyYarIIUMXCS ¢  TpernojaBaTesieM;  MPUOOPETAIOTCS
NPAKTUYECKUE HABBIKM W yMeHHUA. Llenb MpakTHYecKoro 3aHsTHs: YIIyOUTh U
3aKpeNHTh 3HAHWS, T[OJYYEHHbIE Ha JIeKIHH,; (OpMUPOBaHHE HABBHIKOB
WCIIOJb30BaHUSl 3HAHUM U1 pELICHHs] TPaKTUYECKUX 3aj]lay; BBINOJHEHHE
TECTOBBIX 3aJJaHUH 110 ITPOBEPKE MOJYUEHHBIX 3HAHUW U YMEHUM.

[enpto 71a00paTOPHOTO 3aHATHS SBISETCS YCBOSGHHE TEOPETHUECKUX OCHOB
JUCLIMIUTMHBI U TOJYYeHHE MPAKTUUYECKUX HABBIKOB MCCIIEAOBAHUS IIyTEM MOCTAaHOBKHU,
MPOBEJICHUs,, 0Opa0OTKM M TMPENICTaBICHUS PE3yJbTaTOB JKCIEPUMEHTa Ha OCHOBE
MPAKTUYECKOI0 UCIOJIB30BAHUS PA3IUYHBIX METOJOB (HAOJIIO/ICHUS, CPABHEHUS U JIp.),
pUOOPETEHUST HABBIKOB OIBITA TBOPUECKOU IEATETHHOCTH.

JIaGopaTopHast paboTa — CaMOCTOSITEIFHOE BBIMTOJIHEHUE KAXKIBIM 00YJarOIAMCs
Y4eOHOU TPYNIBl IKCIIEPUMEHTAIBHOTO 3a7aHus Ha jmabopaTopHoMm 3aHsTud. [lpu ee
MPOBEJICHUU KaXIbIM OOYYAIOIIMMCSI OCYIIECTBIISIETCSI CAaMOCTOSITENIbHAas 00padoTKa 1
MIpEeJICTaBICHHUE PE3YJIbTATOB B BUJIE OTUETA MO JJAOOPATOPHOU padoTe.

CamocTosTenbHasi padota 00yJaroluxcs HalpaBlieHa Ha YrIyOJeHue U 3a
KpEeIUICHHE 3HAHUM, MOJYYEHHBIX Ha JICKIUAX U APYTUX 3aHITHUSAX, BBIPAOOTKY



HAaBBIKOB CaMOCTOSITETTEHOTO aKTUBHOTO npuoOpeTeHus HOBBIX,
JOTIOJIHUTENIBHBIX 3HAHUN, TIOJTOTOBKY K MPEJCTOSAIINM 3aHITHIM, Ha Pa3BUTHE
TBOPYECKOTO TOTEHI[MAla MPHU BBHIMOJIHEHHH PacYeTHO-Tpaduueckux paboT u
HanucaHuu pedepaTos.

KoHcynbranum mOpoBOASTCS Mepel HSK3aMEHOM € LeNnbio  0000IIeHus
MPOWCHHOT0 MaTepualia U Pa3bsICHEHUs] HanOoJee TPYAHBIX BOPOCOB, BO3HUKAIOIINX
y 00y4aromuxcs Mpu U3y4eHUH AUCITUTLITHHBL.

3a ycBOGHHEM Y4eOHOTO0 MarepHualia OCYIIECTBIACTCS: TEKYIIHA KOHTPOJb,
PYOEXKHBII KOHTPOIb, TPOMEKYTOUHAS ATTECTAIHSL.

6. OneHoOYHBIC MATEPHAJIBI IO JUCHUIIIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 0O€CIeUnBaeT OLICHUBAHUE X0/1a OCBOCHUS
JTUCIUIUIMHBI, TPOBOJAUTCS B COOTBETCTBUU C COJAEPKAHUEM JMCLMIUIMHBI 10 BUJIaM
3aHATHN B opMe ompoca, pelieHus 3aaad, TeCTUPOBAHUS, BBIMOJHEHUS PACUETHO-
rpaduueckux padbot, HanucaHus pedepara.

[IpoMesxkyTouHas arrectanus OOECHEeYHBAET OICHMBAHUE MPOMEKYTOUHBIX H
OKOHYATEJIBbHBIX PE3yNbTaTOB OOyUYEHUS MO JUCUUILIMHE, MPOBOIUTCA B ¢opme
HK3aMEHa U 3a4eTa C OLICHKOM.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIBI:
6.1.1. Texymero KOHTPO.JIA

IIpumepHbIe BONPOCHI AJI51 ONIpoca:

[IpaBuia BeIUKCICHUS ONPEEIUTENEH TPETHETO MOPSIKA.

[IpaBuia nepeMHOKEHUSI MATPHII.

Teopema Kpamepa.

CkansipHOe TIpOU3BEICHIE BEKTOPOB U €T0 MPUIIOKEHUS.

BexTopHoe npounsBeeHre BEKTOPOB U €T0 MPUII0KEHUS.

YpaBHEHHUs IPSAMON Ha IIJIOCKOCTH.

YpaBHEHHUS IIIIOCKOCTH.

[TpaBuna nuddepeHimpoBanms.

. CBolicTBa HEONpeIEeIEHHOIO UHTETpaJa.

10 ITpaBuiio Herorona-Jleitonuna.

11. JocTaTO4YHbIE YCIOBUS CXOJIUMOCTH YHCIIOBBIX PSIOB.

12.Teopema JleitOHuIa 1151 3HAKOTIEPEMEHHBIX PSIIOB.

13.061aCcTh CXOAMMOCTH CTETICHHOTO PsJIa.

14. Psin MakmopeHna.

15.3apayva Komu g5 /1Y nepBoro nopsjka.

16.OmnpeneneHne cedeHMs CIIy4aliHOTO MpoIecca.

17.0npeneneHre MaTEeMaTHYECKOTO OXXUJAHUA W JUCIEPCUM CIy4alHOTO
npoiiecca.

18.0Ompenenenre KOPPEIIIMUOHHON QYHKITUN CITYy4alHOTO TpoIecca.

19.0mpenenenre CTalMOHAPHOTO CIIy4aHOTO TpoIiecca.

20.TIorsaTe MapKOBCKOIO CIy4aitHOTO IIporiecca.

©CoNoORWDNE



IIpumepHBIe TeMBI 11 pedepaToB:
. MaTemaTtrnueckue MOAENH B CUCTEMAX yIIPABICHUS.
. MeToap! IMHEHHOrO IPOrpaMMHUPOBAHUSL.
. MaremaTnyeckasi TEOpHs UTP U €€ IPUMEHEHUE B YIIPABICHUH.
. Iuddepenunanpupie ypaBHEHUSI B ONMCAHUU IPOLIECCOB PEAIBHOIO MUPA.

. CuUMMeTpHs B )KUBOH MpUpoOJe.
. MareMatuka B KpucTajiorpaguu.

1
2
3
4
5. Xaoc u ero MaTreMaTH4eCKOe OIMCAaHUE.
6
7
8

. Merox maTreMaTH4e€CKOW MHTYKLIUU.
9. KonupoBanue nHpopMaluu.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. MareMartunka Kak NpuKiIagHas HayKa.
22.
23.
24.
25.
26.
27.
28.

21

Teopus rpados.

CuHepreTHka u TEOpUSI CaMOOpPraHU3aLIHH.
['eometpus Jlo6baueBckoro.

Benukas teopema Oepma.

OCHOBHbBIE MMOHSATHUSL UHTETPATLHBIX YPABHEHUH.
Heliponnsie cetu.

MeTo1 ONTUMaIBHOTO YIPABJICHHUS.
Marematuueckas ¢puinocodust Apuctorens.
MatemaTtuk Ditsiep ¥ ero Hay4yHble TPY/Ibl.
OcHOBHBIE KOHIIETIIIMM MAaTEMaTHYE€CKOTO MOJIETUPOBAHMS.
30J10TO€ CEUEHHE.

MatemaTndeckue METOAbl IPOTHO3UPOBAHHMS IOTPEOJICHHUS PECYPCOB.
O1ieHKa TOYHOCTH B JOCTOBEPHOCTH PE3YJIFTATOB MOJICIIMPOBAHHSI.
Crnioco0b1 MaTeMaTHUYECKOW 00pabOTKH HH(pOpMAITUH.
Matpuiisl: onpeiesieHne, MPakTHIecCKoe MPUMEHEHHE.
Bekropnas anreOpa: mpruMEeHEHHE Ha MPaKTHKE.
beckoneuno 6ompiue GYHKIIMN U UX CBOMCTBA.

PasnmuyHbIe TPakTOBKM MOHSATHS (DYHKIMH C TOYKH 3pPEHHUS BBICHICH

MaTEMaTHUKU.

29.
30.

OO6m1as mocTaHOBKA M KJacCH(PUKAIIMS 3a/1a4 ONTUMHU3AINH.
CHuxeHne puckoB U cmardyeHue mnociueactsuii YC Ha ocHOBe

MATEMATHYCCKOI'O MOACTINPOBAHUS OIIACHBIX ITPOLCCCOB U SIBIICHUH.

31.

Benukue MatemMaTUKy U UX BKJIJl B HAYKY.
Apxumen
l'aycc K.
I'une6epr .
Oiinep JI.
Konmoropos A.H.
Jletiouwmn I'.B.
Jlo6auesckuii H.N.
Hetiman /1.
Hreroton H.
[TouTtpsrun JI.C.
[Tyankape K. A.
Puman b.
YeoOpmmes 11.J1.



KanToposnu JI.B.
bemnman P.
Mapkos A.A.
Huxonbsckuii C.M.
Crexnos B.A.
Apnousn B.1.
Anexkcannpos A./l.
32. MaremaTuka — A3bIK [IO3HAHUS MHPA.
33. Meroa MatreMaTU4eCKOM MHIYKIIHH.
34. AKCMOMATUYECKUI METOJ B MATEMAaTHKE.
35. I[locnegnue Mmarematuueckue OTkpbiTha 19-20 Beka.
36. MeToa KOOpAMHAT.
37. TlonsiTue paHra MaTpHIlbl, CIIOCOOBI €ro HAaXOXKJEHHUS U TNPUMEHEHHE B
JTUHEWHOU anreope.

3ananus 1 pacuéTHO-rpapuyecko padoThl:
DneMeHThI TUHEHHOM anreOpshl.

Brruncnenue npenenoB QyHKITUN.

Onepatops! 1udPepeHnpoBaHus.

OnepaTopbl HHTETPUPOBAHUS.

Psanmr.

DyHKIMN HECKOJIBKUX ITIEPEMEHHBIX.

CranmoHapHble CITy4ailHbIe IPOLECCHI.
[Ipeobpa3oBanue CTAMOHAPHOTO CIy4alHOTO TIporiecca JIMHEHHOU
CHUCTEMOM.

HccnenoBanne MapKOBCKUX CIy4alHBIX ITPOLIECCOB.

NGO WDE

©

Tunosbie 3a1a4u:
1. BeruucauTe onpeaenuTeNs 3 crocodamMu (pa3iioKeHUEM 10 CTPOKE WU
CTOJOILY, MO «IPaBUITY TPEYTOJIBHUKOBY, 0 «IIPABUITY JTOTIOJHEHHUS)

2 3 -2

31 1
1 5 -5
1 2
2. Beraucnute A- AT, eciin A= 2 i
4 0
-6 5 -2
3. Haittru A, ecom A=| 3 -3 1
1 1 2

4. Pemuth cucteMmy TpeMs MeTtojiamu (MetoaoMm ["aycca, merogom Kpamepa,
METOJI0M 00paTHOW MATPUIIbI)



X+2y=3

3X+2y+2z=-3

y+2z=4

5. UccnenoBarh COBMECTHOCTh CUCTEMBI M HANTH €€ pereHus
2%, +5X, +8x, =8

4%, +3X, —9%, =9

2%, +3X, =5X; =7

X +8X, —7X; =12

6. IlocTpOUTH TPEYTONbHUK, BEPIIMHBI KOTOPOIO HAXOAATCA B TOUKaxX A(X,Y;),
B(X,,Y,), C(X,Y,). Haiiu:

1. YpaBHCHUS CTOPOH TpEyroabHUKa ABC ;
2. KOOPJMHATHI TOUKH MEPECCUCHUS] ME/INAH;
3. JUIMHY ¥ YpPaBHEHHE BBHICOTHI, OMYIIEHHON U3 BEPIIMHBI A ;
4. IUIOLIaAb TPEYTOIbHUKA

A(-32), B(51), C(L-2).

2 _ 3_ x
7. Haiimu:  a) lim x* +3x-10 . 6) 5X 23x+13 : .m(2x+5) .
x>2  X—-2 x>0 2+ 3X° +4X x>0\ 2X+ 4
8. Haiitu mpou3BoaHbIE 3a]TaHHBIX (DYHKIIUH.
a) y=x>-Inx; 0) y = arctge”; B) y:sinzl_—x.
1+x
9. Haittu nuddepennmansl BTOPOTo mopsiaka.
a) y=il; 0) y =cos’ X; B) y=e*.
X —

10. MHWccnemoBaTh maHHBIE (QYHKIMH MeToaamu  auddepeHInaib»HOro
UCYHCIICHUS U ITIOCTPOUTD UX rpapuKH.
X3 _2x+1,

3.) y:(X+1)2; 6) y= X+5’ B)

11. HaiiTu HeonpeieieHHbIE HHTETPAJIbI.

2 ) ' . 3
a) J.(\/;—ﬁ]dx, 0) I%dx, B) jx In xdx .

12. BeIUUCIUTH ONPEACICHHBIC HHTCTPAJIbI.
1 1

a) j(\/;— xz)dx : 0) '[ xe ™ dx.
0 -1

13. Haiitu miomaau Gurypsl, orpaHHYeHHBIX JIHHUAMH. CenaTh YepTeK.
a) y=Jx, y=2-x, y=0; 0) y=x*, y=L1.
14. Beruucauts 00beM TeJa, KOTOPOE MOIyYaeTCs MPU BPAIlEeHUH BOKPYT OCHU

X —X+2
x+1

.y o o 4
OX KpUBOJIMHEHHOW Tpamenuy, OTpaHUYCHHOW THIEPOOSION Yy =—, TMPSIMBIMH
X

x=3, x=12 ¥ O0CbIO adcIHCC.

15. UccnenoBaTh CXOAUMOCTH PSa.
2 0

> n _ 2n+1 =\ (
Y Ymorat 9 X >

n=1 n=1 n I n=1 n

16. Haiit 0611acTh CXOUMOCTH PSIA.



= 10" S 1
-X": 0 .
a); n )nzzll\/ﬁ(x )23n+2
17. Paznoxute B psg MakiopeHa (GyHKLHIO.
a) f(x)=e";0) f(x)=sin3x; B) f(x):cosg.

18. Haiitu oOuiee pemenue audQpepeHInanbHbIX YpPaBHEHUH IEPBOIO

nopsiaKa.
2

, 1+y° . 2y
a = ; 0 ‘- —=x+3.
) y 1+ X2 ) y X+3

19. Haiitu oOmee pemenue audQepeHIUaIbHBIX YpaBHEHUH BTOPOIO
NopsJIKa.

a) y"+16y=0;0) y"+Yy -6y =4e*

20. Jlanbl MaTpuibl mepexoia Iliend MapkoBa C JHCKPETHBIM BpPEMEHEM.
Haiitu matpuubl nepexoja uepe3 JBa Iiara mnpoiecca no (Gopmyie U Mo AEpeBy
JIOTUYECKUX BO3MOKHOCTEM.

0,106 0,3 0,2 04 04
a) z=|0 0208|;6)z=/0 0,7 03
0O 0 1 0O 0 1
21. Hatitn MaTEMaTHYECKOE oxuanue m, (t), KOPPEJISIITUOHHY IO

dynxumo K, (t.t,) m 1mcmepcuro D, (t) cmydaiimoro mnpomeccar(t), 3aJaHHOTO
CIIEIYOIIUMM BBIPAKEHUIMMU:

t
- %jff(r)dr, raeé(t)=Xsint, X -CB um, =D, =1,
0

22. HaiiTu crieKTpanbHyIO IIOTHOCTE S, (@), €CITH KOppenauonHas QyHKIus
CTaLlMOHAPHOTO CIIYYalHOrO Ipolecca 3a1aHa BRIpaKeHueM K (2') =10-e™.

23. Jlan rpad coctossHME MapKOBCKOW MOcenoBaTeIbHOCTH. [IpoBepuTh
yCIJIOBHE 3PTroANIHOCTH. HaiiTu (huHAIBHBIC BEPOSITHOCTH.

24. OpnokanampHass CMO ¢ oTka3zaMH TPEJCTABISIET CcO00H TenedoHHYIO

nuHU. WHTEHCMBHOCTh MOTOKa BBI30OBOB A =0,8 (BbI30BOB/MHHYTY). Cpeansis
MPOJOKUTENBHOCTh pa3roBopa . =15wuun. Onpenenuts (B YCTaHOBUBIIEMCS
pexUMe):

)P

— BCPOATHOCTD OTKAa3a,

OmK



2) (| — OTHOCUTEIIbHYIO MPOMYCKHYIO CIIOCOOHOCTH;
3) A — aOCONIOTHYIO TTPOMYCKHYO CIIOCOOHOCTD

TumnoBsble 3alaHuA 1JId TECTUPOBaHUSA .

Bomnpoc 1. Bo3MoxHa 11 onepanusi yYMHOXKEHUs Uil MaTpuu A, , uB, ,?

1) na, Tak KaKk YMCIIO CTPOK MATPHIIBI A COBITAJACT C YUCIOM CTPOK MATPHIIBI B ;
2) nma, TaKk Kak 4YHCIO CTOJIOIIOB MATPHIBI A COBIAJAeT C YHCIOM CTOJIOIIOB

MaTpHULEI B
3) HeT, TaKk KaK YHUCJIO CTOJIOIOB MATpPHUIBI A HE COBIAQJAET C YHUCIOM CTPOK
MaTpHULEI B
4) HeT, Tak KaK YHCJIO CTPOK MATPHILIA HE COBMAJacT C YHCIOM CTOJIOIOB
MaTpHUIbI B .
Bonpoc 2. Haiitu snemeHT c,, MaTpuibsl C = A-B, eciu
-1 0
-2 5 1
A= 2 3|, B= .
3 0 -1
4 1
1) -10;
2) 0;
3) 10;
4) 20.

8y 8y

Bonpoc 3. OnpenenurenemM MaTpuilbl BTOPOTO nopﬂm{a(
a21 2

j, HIJIA IIPOCTO

OIIPEACIIUTEIIEM BTOPOTO IIOPsAAKA, HA3bIBACTCA YHCIIO, KOTOPOC BBIYUCIACTCA II0
dbopmyie:

1) a,,8,, + 85,8,

2) ,,8,, —85,a, ,

3) a,,8;, — 858y,

4) Ay 8 —aa; -

3 -5 . .
Bomnpoc 4. /lana ManI/IHa( L o J . OGpaTHOM K HEH SABISIETCS MaTpHUIIA

1) _13 _Szj;
2) _53 _lzj;
(23
9 (7 ﬂ

X —X,+3X; =3
Bomnpoc 5. Pemure cucreMy JTMHEHHBIX YPABHEHHUM 4 X, + X, + X5 =1

3X + X, + 2%, =2
1) x =1, X, =0, x,=1;



2) x =0, x,=0, x,=-1;
3) x =0, x,=0, x,=1;
4) x =0, x,=1, x,=0.

Bonpoc 6. CxamspHoe Tpom3BefeHHe BeKTOpoBa=(a,;a;a,) u b=(b;by;b,)

paBHO
1)  ab=(a +b;a, +b;a, +b,);
2) ab=ab,+ab, +ab,;
3) ab=(a-b) +(a,-b) +(a-b);
4)  a-b=(a,-bsa,-b;a,-b,).

Bonpoc 7. BekrtopHoe mpomsBeieHHeaxb —BekropoBa=(a;a;a,) H

b= (b by,bz) MOKHO HAWTH C IIOMOUIBIO BEIYMCIICHUS ONIPEACIIUTENS

i ]k
1)  axb=lb, b, b,|;
a, a, a
i ]k
2) axb=la, a, a;
b, b, b,
i ]k
3) axb=la, a, af;
b, b, b,
i ]k
4)  bxa=la, a, a,
b, b, b,

Bonpoc 8. Ilmomane mapamienorpaMMa, TIOCTPOSHHOTO Ha BEKTOpax
=(-11,0), 5=(2;1;0) paBHa

1) 1
2) 1,5
3) 2
4) 3.

Bonpoc 9. CMeIIaHHBIME IIPOU3BEJEHHEM TpEeX BEKTOPOB a, b M C
Ha3bIBAETCS YUCIIO PAaBHOE

1) Ex(axﬁ)

QJJ,

2) -(bxc);
3) B(a c);
4)  a(cxb).

Bonpoc 10. OO0bem mapamienenunena, IOCTPOSHHOTO Ha BEKTOpax
a=(3-31),b=(4,0,-1), c=(2,-1-2), pasen
1) 5



2) 10;

3) 25

4)  30.

Bonpoc 11. Jlan tpeyronsnuk ABC ¢ BepmmHamu A(-3;0),B(-5;3) uC(3;0).

YpaBHeHUE CTOPOHBI AB UMeEeT BUA!

1) 2x-3y+8=0;

2) 3Xx+2y+9=0;

3) 2x-3y—-9=0;

4) 3x—-2y+9=0.

Bonpoc 12. Ilpu kakom 3HaueHHMMK mpsAMble Yy=5x—-2 U y=kx+5

napasieiabHbl?
1) -2;
2) 0,2
3) -0,2;
4) 5.
Bomnpoc 13. N3BecTHO, 4TO MIJIOCKOCTH, 3aJ]aHHbIC

ypaBHeHUsAMU AX+By+Cz+D, =0 u AXx+B,y+C,z+D, =0napamuiensHbl. Kakomy u3s
YCIIOBUH YIOBIETBOPSIOT KO (PUIIMEHTHI, BXOIAIINE B YpaBHEHUS ?

1) AA,+B,B,+CC,+DD, =0,

2) AA,+B,B,+CC,=0;

3 A_B_C.
AZ BZ CZ
y A_B_C
Ai Bl Cl
X2 y2
Bonpoc 14. YpaBuenue 29 E" 1 onpenaensier

1)  smuc;

2)  mapaboimy;

3)  rumepboiny;

4)  mapy npsAMbIX.

Bomnpoc 15. IlepeceuenneM IByX MHOXKECTBA W B Ha3bIBACTCI MHOMXECTBO,

cocTodlIee

1) U3 BCEX DJIEMEHTOB, NMPHHAIICKAMMUX XOTS OBl OJHOMY M3 JaHHBIX
MHOJKECTB;

2) U3 BCEX DIJIEMEHTOB, OJHOBPEMEHHO MNpPUHAJICKAIINX KaXXIOMy U3
JaHHBIX MHOXECTB,;

3) U3 BCEX DIIEMEHTOB MHOXECTBAa A, KOTOpPbIE HE IIPUHAIIEKAT
MHO>XECTBY B ;

4) U3 BCEX DIIEMEHTOB MHOXECTBAaB, KOTOpplE HE IIpUHALIEKAT

MHOKECTBY A.

Bonpoc 16. Peanmzarnus cirygaitHoro mporecca 3To -

1) cnyyaiinas GyHKITHS
2) HeclydaiHas (yHKITHSI



3) cirydaiiHas BeJIMYHMHA

Bonpoc 17. Ceuenue cnydaitHoOro mpoiiecca — 3To

1) HenpepbIBHAs CiIyJaiiHast BETUIMHA

2) MUCKpeTHasl ClyJaifHasi BEIIMYMHA

3) cnyuaitHast hyHKIHS

Bomnpoc 18. Maremarnueckoe 0kMIaHUE HECTy4YalHON (YHKIUU PAaBHO

1) Hymo

2) caMoii (hyHKIMH

3) kBajpaty 3Toi QyHKIMH

Bonpoc 19. MaremaTudeckoe 0KuaHue CIy4aitHOro mpoiiecca — 3To

1) cayuaiinas QyHKIus

2) cpenHee 3HaUCHKE CITydaiiHOTO Tporiecca

3) nuckpeTHas ciiydyaiiHas BeJIMYrHA

Bonpoc 20. /Iucniepcust HecinydaitHOM QyHKIIMU paBHA

1) HeciayuaitHo¥ QyHKIUN

2) HYITIO

3) kBaapaTy HeCcay4YaHo# QyHKIUH

Bonpoc Ne 21. Pa6ora kakoit CMO omnuceiBaercs dhopmyioi Ipnanra (CMO-
CUCTEMA MaCCOBOTO OOCTY>KUBAHMS)

1) samxuayTOit CMO

2) CMO ¢ oTkazamu

3) CMO c¢ ouepeanio

Bonpoc Ne 22. B Teopuu MaccoBOro o0Cay>XMBaHUS BXOIHON IMOTOK MPUHSITO
3a/1aBaTh

1) dopmymoii Pynre-Kyrra

2) dopmymoii [lyaccona

3) bopmyioit Dpaanra

6.1.2. IIpoMe:KyTOUHOI aTTeCTALIUU

IIpumepHbBIi MepeYeHb BONMPOCOB, BBIHOCMMbIX HA 3a4eT ¢ OLCEHKOM
2 cemecTp
1. TlepBooOpa3Has U HEONPEIECICHHBIM HHTETPAIL.
OcHOBHbIE CBOMCTBA HEOMPEAEICHHOTO UHTETpaa.
Brluncnenue HEOnpeneaeHHOro MHTErpajia METOJIOM HHTETPUPOBAHUS IO
YacTsAM.
Brruncnenne HeonpeaeIeHHOr0 NHTETPalla 3aMEHOM MIEPEMEHHBIX.
[ToHATHE 1 yCITIOBHS CYHIECTBOBAHUS ONPENECICHHOIO UHTErpaia.
['eoMeTpruecknii CMBICT U CBOMCTBA U ONPEAEICHHOTO UHTETPaa.
®opmyna HeroTona-JleiioHuma.
Brluncnenue onpeneneHHOro MHTErpaja IO 4YacTIM M 3aMEHOWU
NIEPEMEHHBIX.
9. Brluucnenne ¢ MOMOIIBIO OMPECICHHOTO MHTETpasia TUIOMIaJAeH MIOCKUX
¢puryp.
10.BprumciieHre ¢ MOMOIIBIO ONPEACIICHHOTO HHTErpajia JJTMHBI TYTH TUIOCKON
KPHUBOM.
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11.BbrunciieHne € TOMOIIBIO ONPEAEICHHOrO0 MHTErpajia oObema Tena
BpaILlCHHUS.

12.BpiunciieHne ¢ TOMOINBIO  OMNPENEICHHOr0  HHTerpaja  IUIoNaau
MOBEPXHOCTH TeJla BpaIleHUS.

13.HecoOcTBeHHbIE WHTETpabl c 0ECKOHEUYHBIMU npeaenamu
WHTETPUPOBAHUS.

14.HecoOcTBeHHbIE MHTETPAJIbI OT HEOTPAHUYEHHBIX (QYHKLIUH.

15.0npenenenne u cnocoObl 3aaHusl QYHKIUNA HECKOJIbKUX EPEMEHHBIX.

16.YacTHble NpOU3BOAHBIC TIEPBOTO MOPSIIKA.

17.YactHble NpOU3BOIHBIE BHICIINX MOPSIKOB.

18.IlonsiTHE 3KCTpeMyMa (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

19.Heo6xonumple U JOCTATOYHBIE YCJIOBHUS OKCTpeMyMa (QYHKIHUHU [JBYX
NIEPEMEHHBIX.

20.Cxema uccnegoBaHus GyHKIHHI ABYX NMEPEMEHHBIX Ha DKCTPEMYM.

21.Haubonbliiiee 1 HauMeHbIIee 3HaueHUs ()YHKIIMU HECKOJIbKUX MIEPEMEHHBIX
B 3AMKHYTOW 00J1acTH.

22.0mnpenesieHre U CBOMCTBA IBOMHOTO MHTETpasa.

23.CBeieHre IBOMHOIO MHTErpaja K MOBTOPHOMY.

24.3aMeHa IEpeMEHHBIX B JIBOMHOM WHTETpae.

25.0mnpenenieHre U CBOMCTBAa TPOMHOTO UHTETpaIa.

26.CBefieHrE TPOMHOTO UHTETpasia K TOBTOPHOMY.

27.3ameHa IepeMeHHBIX B TPOHHOM HHTETpaJe.

28.IloHsITHE KOMIUIEKCHOTO YHCIIA.

29. TpuronomeTtpuueckas ¢popmMa KOMILIEKCHOTO YHUCIIA.

30. ApudmMeTrueckue onepaluu HajJ KOMIUIEKCHBIMHU YHACTIaMU.

31.TIpousBesieHre M YACTHOE KOMIUIEKCHBIX YHUCEN B TPUTOHOMETPUUYECKOU
dbopwme.

32.Dopmysl Ditnepa u Myagpa.

33./3BiieueHne KOpHEH U3 KOMIUICKCHBIX YHCEIL.

34.TloHsiTHE O YKCIIOBOM PSJIC U €T0 CyMME.

35.0cHOBHBIE CBOWCTBA CXOSAIINXCS YACTOBBIX PSJIOB.

36.HeoOxoauMblii IPU3HAK CXOAUMOCTH. ["'apMOHUYECKUI Psij.

37.Ilpu3nak Jlamamoepa.

38.Panukanpablii mpu3Hak Koy,

39.1IpenenbHbIN TPU3HAK CPABHEHHUSI.

40.3nakouepenytoutuiics psj. [pusnak JleiOuwua.

41.3HaKonepeMEHHbIA  pAI. JlocTatouHbIi IPU3HAK  CXOAUMOCTH
3HAKONEPEMEHHOTI0 psija.

42.A0contoTHAs U yCIOBHAS CXOJIUMOCTD YHCJIOBBIX PSIOB.

43. OyHKMoHaTBHBIN psa. O0IacTh CXOIUMOCTH.

44.Crenennoii psia. Teopema AGenst 0 CXOOUMOCTH CTEIEHHOTO Psija.

45.Paznoxxenre QYHKIMI B CTETICHHBIC PSI/IbI.

46.0OcHOBHBIC TIOHATHSA Teopuu AuQGEepeHITNATBHBIX YpPaBHCHUN TEPBOTO
nopsiaKa.

47.Ilnddepenimanbabie ypaBHEHUS EPBOro nopsaka. 3agadya Ko, Teopema
CYILIECTBOBAHUS U €JUHCTBEHHOCTH.

48. lupdepeHrmanbapie ypaBHEHHSI C Pa3IeIISIONIUMUCS TIEPEMECHHBIMHU.



49.JIunelinple nudpepeHaibHble ypaBHEHUS IEPBOr0 MOPSAIKA.

50.YpaBHeHus B MOAHBIX AU(depeHnunanax.

51.0OcHOBHbBIE TOHATUS TeOpUU JUDPPEPEHIUATBHBIX YPaBHEHUN BBICIINX
MOPSJIKOB.

92. luddepennnanbuple  ypaBHEHHMs ~ BBICHIMX  MOPSAKOB.  Teopema
CYILIECTBOBAaHUS M €IMHCTBEHHOCTH 3a1a4uu Komiu.

53.Meton nonmxenus nopaaka auddepeHnnansHoro ypapaenus y' = f (x).

54. ludpepenumansuoe ypapuenue Buaa y"” = f (X) 1 METOX €ro pemenus.
55.Meton nonmxenus nopaaka auddepennuansHoro ypapaenus y' = f (x;y').
56.Meton nonmxenus nopaaka 1udepeHnnansHoro ypaBHenun y' = f(y;y').

57.Jlunetinbie nuddepeHnranbHble YpaBHEHUS BBICITUX MOPSAKOB. OCHOBHEIC
TIOHSITHSL.

58.Jlunelinpie  ogHOpoaHble  AuddepeHInanbHble  YpaBHEHUS  BTOPOIO
nopsiaKa.

59.CrpykTypa o01ero penieHus JIUHEWHOTO OJIHOPOJHOTO
QG epeHInaILHOTO YPaBHEHUS BTOPOTO TOPSIIKA.

60. MaTerpripoBaHme JIMHEHHBIX OJTHOPOAHBIX (P PEPECHIINATBHBIX YPaBHCHHIA
BTOPOTO MOPSJIKA C TOCTOSTHHBIMU KO3 PUITUCHTAMH.

61.00mee pemieHue JUHEWHOro  OAHOPOJAHOTO  AubdepeHInaIbLHOTO
ypaBHEHUSI BTOPOTO TOPSAIKA C MOCTOSHHBIME Koddurnumenramu. Crydai,
KOTJla  XapaKTepUCTHYECKOE  ypaBHEHHWE HMMEeT JBa  pa3IMYHBIX
JEHCTBUTEIBHBIX KOPHS.

62.00mee pemieHue  JUHEWHOro  OgHOPOJHOTO  AuddepeHInaILHOTO
yYpaBHEHHsI BTOPOI'O MOPSKa C MOCTOSSHHBIMU Kod(dduimentamu. Ciydaid,
KOTJla  XapaKTepUCTUYECKOE  ypaBHEHHE  HMEeT  JBa  PaBHBIX
JEHCTBUTENBHBIX KOPHSI.

63.00mee pemieHue  JIMHEHHOTO  OJHOPOJHOTO  AUDQEpPEHIINATBEHOTO
yYpaBHEHHSI BTOPOIO MOPSAKAa C MOCTOSSHHBIMU Kod(ddumentamu. Crydaid,
KOT'JIa XapaKTepUCTUUECKOE YPaBHEHUE UMEET KOMIUIEKCHBIE KOPHH.

IIpumepHbIii NepeYeHb BONMPOCOB, BBIHOCMMbIX HA IK3aMeH
1 cemectp

1. IlonsiTHe cucTEMBI JIMHEMHBIX ypaBHeHU. Matpuua. Buasl Mmatpuil.
2. Onieparuu Ha/l MaTPUIIAMU . CIIO’KEHHE, YMHOKEHHUE Ha YUCIIO,

YMHOXCHHC MaTpHII.

3. Ionstue onpenenurens. Beraucnenne onpeaenuresneit 2-ro u 3-ro NOPSAIKOB.

4
5
6
7
8
9

OCHOBHBIE CBOMCTBA ONPEACIUTEIICH.

Pemenue cucteM TMHEHHBIX ypaBHEHUH ¢ nmomoiibio ¢popmyn Kpamepa.
OOpaTHast MaTpula U AITOPUTM €€ HAXOMXKICHHUS.

Pemrenne cucrteM TUHEHHBIX YpaBHEHUH ¢ ToMOIIbI0 ¢popmya Kpamepa.
OOpaTHas MaTpuIla U AITOPUTM €€ HAXOXKCHUSI.

Peliennie cucteM TUHEWHBIX YpaBHEHUM B MaTpU4YHOU dopme.

10.TTonsitne Bektopa. [Ipoexnms BekTOpa HAa OCh. BblUmMcIeHHWE KOOpAWHAT

BCKTOpPAa U €ro AJIMHEI.

11.TlonsiTue BekTOpa. Paznoxxkenne BekTopa mo O6asucy.



12.JIuneiiHble oniepaly HaJl BEKTOPAMU U X OCHOBHBIE CBOMCTBA.

13.Konnuueapusie BekTopbl. Komruianapasie BekTophl. [IpaBas u neBast TpoHku
BEKTOPOB.

14.CxkansipHoe npou3BeieHUEe BEKTOPOB U €r0 CBOMCTBA.

15.BekTopHOE NMPOU3BENECHHE BEKTOPOB U €r0 CBOMCTBA.

16.CmemianHoe Tpou3BeA€HUE BEKTOPOB U €r0 CBOWCTBA.

17.061iee ypaBHeHUE NpsIMOiA Ha MI0ckocTH. HernonHbie ypaBHEHUS IPSMOIA.

18.06miee ypaBHEHHE MPSAMOI Ha IUIOCKOCTU. YpaBHEHHUE MPSAMOIM «B OTpE3Kax»
(C BBIBOJIOM).

19.VpaBHeHue npsiMoit ¢ yriioBbIM KO3 (HUIIMEHTOM Ha IJIOCKOCTH (C BHIBOJIOM).

20.B3anMHOE pacronoKeHne MPSMbIX Ha MIIOCKOCTH; YCIOBUS MapasIeIbHOCTH
NEePIEeHANKYISIPHOCTH MPSMBIX Ha TUIOCKOCTH.

21.0061mee ypaBHEHHE MJIOCKOCTH. Y PaBHEHHUE TNIOCKOCTH «B OTPE3KAX».

22.YactHble ciyyan oOIIero ypaBHEHHUsI TUIOCKOCTHU (HEMOJIHbIE YpaBHEHMS)

23.00u11e ypaBHEHUS NMPSMOM B TPOCTPAHCTBE.

24. KanoHnuyeckue ypaBHEHUs MPSMOI B IPOCTPAHCTBE (C BHIBOJOM).

25.YpaBHeHHE MPSIMOM, TPOXOIAIICH Yepe3 IBe JaHHbIC TOUYKH B IPOCTPAHCTBE U
HAa TJIOCKOCTH (C BBIBOJIOM).

26.B3anMHOE pacroioskeHHe PSMBIX B TPOCTPAHCTBE.

27.271mrc, ero KaHOHWYECKOe YpaBHEHHE, CBOMCTBA U TTApaMETPHI.

28.T'unep6oiia, €€ KAHOHUYECKOE YPaBHEHUE, CBOMCTBA U MMapaMeTpHhI.

29.I11apabona, ee KAHOHHYECKOE YpaBHEHHUE, CBOMCTBA U MMApaAMETPHI.

30.TToBepXxHOCTH BTOPOTO MOPSIKA.

31.OcHOBHBIE TOHSTHUS TEOPUU MHOXKECTB. OTOOpakeHHsI MHOKECTB.

32.0OCHOBHBIE TIOHATHS MATEMaTUYECKOM JIOTUKHU.

33.0Omnepanuu HaJ MHOKeCTBaMH. MOIITHOCTh MHOXKECTBA.

34.Tlonstue pyukiuu. CriocoObl 3a1aHus QYHKITUH.

35.OyHkuug HaTypaidpHOro aprymenrta. llpegen ¢yHKUMHM HATypalabHOTO
aprymeHTa.

36.0npenenenue npeaena GyHKIUUA B Touke. [Ipeaen pyHKIUM npu X—»o0.

37.beckoHEeYHO MaJible U 0ECKOHEYHO OOobIue (DYHKITUH.

38.0OcHOBHBIE TEOPEMBI O TIpeenax (yHKIIHMA.

39.Bubl HeonpeIeICHHOCTEH M METO/IBI UX PACKPBITHS.

40.TlepBblii 3amMedaTeNbHBIN TIPEeNeN U €ro CIeNCTBUS. BTopoil 3amedarenbHBIHN
peern.

41.TToHsiTHE OAHOCTOPOHHUX IPE/IEIIOB.

42.0Omnpenenenune HenpepsiBHOCTH PyHKIUHU. Pa3peiB pyHKIMU 1-10 poga B TOUKE.

43.0OmnpeneneHne HEMPEPHIBHOCTH QYHKIMK B Touke. Pa3pwiB hyHkmmu 2-ro poaa
B TOYKE.

44.OnpeneneHne  MpOW3BOAHONW  (YHKIIMM  OJHOWM  TIEPEMEHHOW,  ee
F€OMETPUUECKHUI CMBICI.

45.0mnpeneneHue MPOU3BOIHON (PYHKIIMKM OJHOW TEPEMEHHOW, ee (U3MYEeCKUi
CMBICTL.

46.1IpousBogHas CyMMBbl, pa3HOCTH, NPOU3BENEHUS U YACTHOTO (DYHKIIUH.
[IpousBoiHast CIOKHOU (PYHKIIUU.
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11.

12.
13.

14.
15.
16.
17.

18.

47.1Ipou3BOJHBIE BBICIIMX TMOPSAKOB Uil (PYHKIMH OJHOM MEPEeMEHHO,
MEXAaHUYECKUN CMBICII IPOU3BOJHON BTOPOTO MOPSAKA.

48.0mpenenenue auddepeHnuana (yHKIMA OJHOM MEPEMEHHOM U  €ro
F€OMETPUYECKUN CMBICIL.

49.0mpenenenue audpdepeHianioB BBICIIUX TMOPSAKOB OT (YHKIUU OJHOMN
[IEPEMEHHOM.

50.Teopemsl 0 nudpepeHIpyeMbIX QYHKIHSIX.

S1.IlpaBuna Jlomurtans, mpuUMEpbl WX OPUMEHEHHS JJIS  PACKPBITHS
HEOIIPEIECIICHHOCTEH.

52.YcnoBus NOCTOSHCTBA U MOHOTOHHOCTH (DYHKLIMU OJHOW MEPEMEHHOM.

53.TlonsiTHE SKCTpEMyMa PYHKIUK OJHON EPEMEHHOM, €r0 KPUTEPHUH.

54 UccnenoBanue GyHKIMN OTHON IEPEMEHHOM Ha BBITYKIOCTh U BOTHYTOCTb.

55. AcuMnToThI rpaduka GyHKIUH.

56.00mui muaH uccienoBaHus (YHKUIUM OJHOW NEPEMEHHOW U TMOCTPOCHUS
rpaduKoB.

57.HaxoxieHre HauOoJIbIIEro 1 HAMMEHbBLIEr0 3HaUeHUI (PYHKIIMHM HAa OTpE3Ke.

58.®opmyna Teitnopa 1715 TPOU3BOJIBHON (QYHKIIUU.

59.®opmynsl Teinopa 1y1st OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

60.Paznoxenue pyHkiuii no popmyne MakiopeHa.

3 cemecTp
[TonsiTHe ciiyyaliHOTO Mpouecca, peannu3aluus U CEUCHHE.
OnHOMEpHBI U JBYMEpHBIN 3aKOHBI paclpeleeHusl CIy4ailHOro Ipouecca,
UX CBOWCTBA.
MaremaTnueckoe 0KMIaHUE CIIy4alHOro mpoliecca, €ro CBOMCTBa.
Jlucniepeust cirydaitHOro Iporecca, €€ CBOMCTBA.
Koppensiunonnas GyHKIMs ciiydaifHOTO mpoiiecca, e€ CBOUCTBA.
LlenTpupOBaHHBIN CIIyYalHBIA IPOLECC, ET0 CBOMCTRA.
HopmupoBaHHBIN cliy4alHBIN MPOLIECC, €TO CBOKWCTBA.
CranyoHapHbI CIydalHbIN MIPOIECC, €T0 CBOMCTBA.
Koppensimonnass ¢GyHKIUS CTallMOHAPHOTO CIy9alHOro Tmpolecca, e&
CBOMCTBA.
Onpenenenue XapakTEPUCTUK 3ProJHYECKOrO CTAMOHAPHOTO CIyYalHOIO
mporecca.
JlocTaToyHOE YyCIIOBUE 3PTrOAUYHOCTH CTALMOHAPHOIO CIIyYalHOro Ipouecca,
ONPEAEIEHNUE €TO XapaAKTEPUCTHUK.
CrnekrpanbHas IJIOTHOCTh CIYy4alHOTo Mpoliecca, €€ CBOMCTBA.
CBsi3b MEXIy CHEKTPATBHOM MIIOTHOCTHIO CIyYaHOTO Tporiecca U GyHKITUEH
KOppEJSALUU.
VY3K0MoJIOCHBIE U IIUPOKOMOJIOCHBIE Cily4yaiiHble Tpolecchl. [lonsitue «0Oemoro
aryma.
XapakTepUCTUKH CIYYANHBIX TPOLECCOB.
HopwmanbHbie (rayccoBbl) ciiyyailHbIE IPOIIECCHI U UX OCHOBHbBIE CBOMCTBA.
[IpeoOpazoBanue  ciydyallHbIX  MPOIECCOB  JIMHEHMHBIMU  ONEpaTOpPaMH.
OrnpeneneHue xapakTepucTUK MpeoOpa30BaHHbBIX CIIyYalHBIX MPOLIECCOB.
[IpeoOpazoBanue xapakTepucTuKk nOpu JTUPGEPEeHIUPOBAHUMN  CIyYaHHBIX
IIPOLIECCOB.
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[IpeoOpazoBaHue  XapakTEPUCTUK TPU  HUHTETPUPOBAHUU  CIIyYaWHBIX
ITPOLIECCOB.

CnexkTpanpHOE  pa3lIOKEHUWE  CTAUMOHAPHOTO  CIy4alHOro  Ipouecca.
CnexrtpanpHas INIOTHOCTb.

DproauyecKkoe CBOMCTBO CTALMOHAPHBIX CIYyYailHBIX MPOLIECCOB.

MapkoBckue ciydailHble IPOLECCHl — ONPEeIe/IEHUE U Kiaccu(UKaIusl.

[Menn MapkoBa ¢ TUCKPETHBIMU COCTOSIHUSIMU U TUCKPETHBIM BPEMEHEM.
Martpuiia mepexoioB U Tpad CcocTosHHU Iienu MapkoBa € JIUCKPETHBIM
BpemeHeM. IIpusectu npumep.

HaxoxxaeHue BeposATHOCTEM COCTOAHUM Liend MapkoBa ¢ JIHUCKPETHBIM
BPEMEHEM.

Haxoxnenue ¢GuHANBHBIX BeposTHOCTEH I1ienmu MapkoBa C JAUCKPETHBIM
BpEMEHEM. JProAMYECKOe CBOMCTBO 1ieneil Mapkoaa.

BreiBon hopmyn niist ompenesieHus BEPOSITHOCTEH COCTOSIHUM TOCJIE N IIaroB
MapkoBckoro nporecca.

Haxoxnenue mMatpuibl nepexoAoB Mocjiae n maroB MapKOBCKOIro mpolecca ¢
JTMCKPETHBIM BPEMEHEM 10 JIEPEBY JIOTUYECKUX BO3MOKHOCTEM.

Pemenue nornomaromux meneid MapkoBa ¢ JUCKPETHBIM BPEMEHEM.

llenu MapkoBa Cc  HempepelBHBIM  BpeMmeHeM. [pad  cocTosHuUM,
muddepeHuanbaas MaTpuIla, €€ CBOMCTBa.

Cuctema nuddepennmanbbix ypaBHeHuit Kommoroposa.

HaxoxneHue BeposITHOCTEN COCTOSHMU i Henu MapkoBa C HENpPEpPHIBHBIM
BPEMEHEM.

@uHaNbHbIE BEPOATHOCTH IS Lienell MapkoBa ¢ HENPEpPhIBHBIM BPEMEHEM —
ONpE/ICJICHUE U BBIYHUCIICHHE.

[Ipouecc «rubenu u pasMHOXKEHHSI», HAX0XkKICHHE (UHATBHBIX BEPOSTHOCTEH
npoiiecca.

[ToTokuM cy4aitHBIX COOBITHI, X CBOMCTRA.

ITyaccoHOBCKUM cllydyalHbIM MOTOK (MPOCTEUIINI MTOTOK), €T0 CBOMCTBA.

3aKoH pacrpeesieHus Ynuciaa COOBITUN MPOCTEUIIEro MOTOKA, MPUXOASMIINXCS
Ha uHTepBai Bpemenu [0; t].

Cucrtemsl maccoBoro oociyxuBanus (CMO) ¢ oTkazamu.

®uHanpHble BeposiTHOCTH CMO ¢ oTKa3zaMu.

Kpurepun sappexrusHoctn CMO.

Knaccuduxamus CMO. CMO c ouepenbio.

OnTumu3anms CUCTEMbI MAaCCOBOTO 0OCITY)KMBaHUS C OTKa3aMHU.
Koppensiunonnas GpyHKIMs, B3aUMHAs KOPPEJSIITUOHHAS (PYHKITHSI.
Kiaccudukanus cuctem MaccoBoro o0CiIy>KMBaHUS.

Haxoxnenue marpuiipl nepexona MapKoBCKOTO Mporecca Imocje n maros.
OnnokananbHass CMO u BeIuuciieHHE TToKa3zaTenel 3(pheKTHBHOCTH.
MuorokananeHass CMO ¢ oTkazaMM W BBIYMCIIEHUE [IOKa3aTelen
s dexTuBHOCTH IO hopmyne DpraHra.

Hesamknytas CMO ¢ oxuaaHueM ¢ OrpaHMYEHUEM HA [JIMHY OYEepe.iH,
dbopmynbl pacuéTa.

Heszamknyras CMO c¢ oxujganuem Oe3 OrpaHMYEHUs HA JJIMHY OYEpE.lH,
dbopmynbl pacuéra.



6.2. llIkana oneHMBaHHUSA Pe3yJIbTATOB INPOMEKYTOYHOH ATTECTALMH W
KPUTEPHHU BBICTABJICHHUSA OLIEHOK

Cucrema OLICHHUBAHMA BKJIIIOYACT:

®opma ITokazarenu [IIxana
Kpurepuu BeICTaBIEHHS OLIEHOK
KOHTPOJISI OLICHUBAaHUs OIICHUBAHUS
9K3aMeH/3a4€ | MPAaBWIBHOCT | IaH  TNPAaBWJIbHBIA,  TOJHBIA  OTBET  Ha OTJINYHO
T C OUEHKOM | b M IIOJIHOTA | ITIOCTaBJIEHHBIN BOIIPOC, NIOKa3aHa COBOKYIIHOCTh
OTBETA OCO3HAaHHBIX  3HAaHUU IO JUCLUILINHE,

A0Ka3aTCJIbHO PACKPBLITBI OCHOBHBIC ITOJIOKCHUA
BOITPOCOB; MOTI'YT OBITH AOMMYIICHBI HEAOYCTHI,
HUCIIPABJICHHBIC CaMOCTOATCIBHO B IPOLECCE
OTBECTA.

JIaH TIPaBUWJIbHBIN, HEJOCTATOYHO MOJHBIA OTBET XOPOIIO
Ha TMOCTaBJICHHBI BOMPOC, MOKA3aHO yMEHUE
BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHbIC
NpPU3HAKK, TPUUYUHHO-CIECACTBEHHBIE  CBA3M;
MOTYT OLITH JIOTTYIIIEHBI HEJIOYETHI,
HCTPABJIEHHBIE C MOMOIIBIO TPENOAABATEIIS.

JaH HCEIO0CTAaTOYHO HpﬁBPIJ'IBHBIfI A IIOJIHBIN YAOBJIETBOPUTE
OTBCET, JIOTHKa n IOCJICJ0BAaTCIbHOCTD JIBHO
HU3JI0OKCHUA HMCIOT Hapylmi€HHusdA; B OTBETC
OTCYTCTBYIOT BBIBO/IbI.

OTBET TPEJACTABIsACT COOON pa3po3HEHHBIC | HEYAOBICTBOPH
3HaHUSI C CYIIECTBEHHBIMH OIIMOKAMH  TIO TEJIBHO
BOTIPOCY; TPUCYTCTBYIOT  (pparMeHTapHOCTH,
HEJIOTUYHOCTh W3JI0KCHUS; JOMOJHUTEIBHBIE U
YTOYHSIONINE  BOMPOCHI HE TPUBOAAT K
KOPPEKITUH OTBETA Ha BOIIPOC.

7. PecypcHoe o0ecniedyeHHe TUCHMIIMHBI

7.1. JIuieH3MO0HHOE ¥ CBOOOIHO PACIPOCTPAHsIeMOe IIPOrPAMMHOe
O0ecneyeHnne 0Te4eCTBEHHOT0 MPOU3BOIUTEJISI

[lepeueHb TUIEH3MOHHOTO M CBOOOMHO PACIpPOCTPAHSEMOTO MPOrPAMMHOTO
oOecrieyeHus1, B TOM YHCJIe OT€UYECTBEHHOTO MTPOU3BOJICTBA:

- MoitOduc Ob6pazoBanue [[10-41B-124] - TlonHBI KOMIUIEKT pEIaKTOPOB
TEKCTOBBIX JIOKYMCHTOB W JJICKTPOHHBIX TAaOJHI], a TakKe WHCTPYMCHTAPUH IS
paboThI ¢ TpaduyeckuMu npe3eHTanusaMu [CBoOoIHO pacrnpocTpaHsemoe. Homep B
EnuHOM peectpe pOCCHUCKHX TMpOTrpaMM JUISl AJICKTPOHHBIX BBIYHACIHTEIHLHBIX
MaIluH 1 0a3 JaHHbIX - 4557]

- Astra Linux Common Edition pemu3 Open [[10-25B-603] - OnepanvonHas
cucrema obmiero HaznaueHus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EmmHOM peectpe pOCCHHCKHX TpOTpaMM IS
9JICKTPOHHBIX BEIYHCIUTEILHBIX MAIIMH U 0a3 TaHHBIX - 4433]

7.2. IlpoeccuonasibHbie 0a3bl JTAHHBIX U HH(POPMALIMOHHBIE CTIPABOYHbIE
CHCTEMbI




1. ®enepanbubiii mopran «Poccuiickoe oOpasoBanme» http://www.edu.ru
(cBOOOIHBIN JOCTYII).

2. NndopmanronHas cucreMa «EanHoe OKHO moctyma K 0Opa30BaTelIbHBIM
pecypcam» [DeKTpoHHBIN pecypc]. — Pexxum mocryma: http://window.edu.ru/, nocryn
TOJIBKO TIOCJIE CAaMOCTOSATENIFHON PETUCTPALINH.

3. Hayunas osnextponHas Oubmuoreka «eLIBRARY.RU» [DnexTpoHHBIi

pecypc]. — Pexum gocryma: https://www.elibrary.ru/, moctym TodbKO MOCie
CaMOCTOSTEJIbHON PETUCTPALUU.
4. DeKTpoHHAs oubnmoTeka YHHUBEpPCUTETA http://elib.igps.ru

(aBTOpHU30BAaHHBIN TOCTYM).

5. DOnexktpoHHo-OmOnunotreunas  cuctema  «OBC  IPR BOOKS»
http://www.iprbookshop.ru (aBTopu3oBaHHBIi JOCTY).

7.3. Jluteparypa

OcHoBHas IMTEpPaTYpA:

1. Beicmias marematuka. Kype nekuuii ¢ npuMmepaMu U 3agayamu [ Tekcr]: yueOHOe
nocodue. Y.1 / b. B. 3abopckuit [u ap.], 2015. - 200 c. Pexum nocryma:
http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-
9d196d048d30

2. Broicmas matematuka. Kypce nekuuii ¢ npumepamu u 3anadamu [Tekcr]: yueGHOoe
nocodue. Y.2 / b. B. 3abopckuit [u ap.], 2016. - 192 c. Pexum nocrymna:
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-
41da3c97aalc&remote=false

JlonoJiHUTEIbHASI JIUTEpaTypa:

1. Kamenenxkas, Haranus BiagumuposHa. JIuneitnas anrebpa v aHaauTHIECKas
reometpus [Tekcr]: yaebHOe mocobue. Y. 1. DneMeHTsl TuHeliHON anreops / H.
B. Kamenernkas, 2015. - 116 c. Pexum nocryna:
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aael-
83befbdc37bc

2. Kanununa, Enena CepreeBna. COopHUK 3a7a4 1o BbIciieii matematuke [Tekct]:
yueOHoe nocobue. U. 1 / E. C. Kamunauna, T. A. Cenemenena, C. b. XuTos ; pen.
2. H. YUMXKUKOB, 2015. - 108 C. Pexxum JOCTYTIA:
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-
60e0164da236

3. COopnuk 3amad no Beiciiel matematuke [Tekcr]: yue6noe mocodue. U. 11/ E. C.
Kamumawna [m nap.]; pea. D. H. Umwxkwuxos, 2016. - 108 c. Pexum nocrymna:
http://elib.igps.ru/?76 &type=card&cid=ALSFR-44a098f7-614c-4606-a7c8-
0a1504766f37&remote=false

7.4. MaTepuaJibHO-TEXHUYECKOE O0ecrevyeHue

Jlns npoBeneHuss W OOECIEUEHHUS 3aHSATUNA UCIOIB3YIOTCS TOMEIICHUS,
KOTOpPbI€ MPEACTABISIIOT CO00N ydeOHble ayIUTOPUM JJisl MPOBEACHUS YUYEOHBIX
3aHSATUN,  MPEIyCMOTPEHHBIX  MOporpaMMoi  OakajaBpuatra,  OCHAIlICHHBIE
000py/IOBaHMEM W TEXHUYECKUMHU CPEACTBAMH OOYYEHUS: aBTOMATU3UPOBAHHOE
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http://window.edu.ru/
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http://elib.igps.ru/?47&type=card&cid=ALSFR-977f4513-0bc0-43b4-8e3b-9d196d048d30
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?64&type=card&cid=ALSFR-7b104e69-bdca-4077-9ffa-41da3c97aa1c&remote=false
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
http://elib.igps.ru/?41&type=card&cid=ALSFR-696fdd29-919a-447e-aae1-83befbdc37bc
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?41&type=card&cid=ALSFR-f687ff41-8b10-4703-89ed-60e0164da236
http://elib.igps.ru/?76&type=card&cid=ALSFR-44a098f7-614c-4606-a7c8-0a1504766f37&remote=false
http://elib.igps.ru/?76&type=card&cid=ALSFR-44a098f7-614c-4606-a7c8-0a1504766f37&remote=false

pabouee MeCTO MpenojaBaTeis, MapKepHas J0CKa, MYJIbTUMEIUWHBIA MPOEKTOD,
MOCaJI0UYHbIE MECTa 00 yJaIOIIUXC .

[Tomemnienust st cCaMOCTOSITEILHOM pabOThl  OOYYArONIUXCS  OCHAIICHBI
KOMITBIOTEPHOW TE€XHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUS K cethu «MHTepHeT» u
obecrnieyeHUEM JOCTyMa K 3JIEKTPOHHON HHGOPMAIMOHHO-00pa30BaTEIbHON Cpejie
YHUBEPCUTETA.

Jlns  npoBeneHuss  J1a0OpaTOpPHBIX  pabOT  HCMOJB3YyeTCs  JlabopaTopus
BBIYMCIIUTEIBHON TEXHUKH.

ABTOP: KaHJ. TeXH. HayK, noueHT Kamenenkas H.B., kana. nen. Hayk, JOIEHT
CenemeneBa T.A.
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