MwuHUCTEpPCTBO Hayku U BbicLlero obpasoBaHusa Poccunckon denepaumm
depepanbHoe rocygapcTBeHHoe brogxeTHoe obpasoBaTenbHOe yupexaeHne
BbicLLEro 00pa3oBaHus
«CaHkT-TleTepbyprckuin rocyfapCTBEHHbIN YHUBEPCUTET NPOMbILLIIEHHbIX TEXHOSOMMI 1 AM3ankHa»
(CherynTth)

( Km o
! e DIEOY BO
4 npow

- YTBEPX/AIO

MepBbI NpopeKTOop, NPOpPEKTOp Mo
YP

A.E. PyanH

«21» 02 2023 ropa

Pa6oyasa nporpamma AMCLUMNUHBI

| 61.0.05 | Matematuka

YyebHbIlh nnaH: 2023-2024 15.03.04 MUTA ATTInYsMIK 3AO Ne1-3-149.plx

Kadpenpa: | 26 MatemaTtukn

HanpaBneHue nogroToBKu:
(cneumanbHoOCTb)

15.03.04 ABTOMaTMN3aLUSA TEXHONOMMYECKNX NPOLECCOB U NPON3BOACTB

npO(*)VIJ'Ib noaroToBKU: ABTOMaTMU3aLMA TEXHONOrM4YecKknx npoueccos n ynpasieHuna B
(cneumanmaauvlﬂ) MHOrooTpacrieBbIiX MNPON3BOACTBEHHbIX KOMMIEKcax

YpoBeHb 06pa3oBaHus:  Gakanaspuar

dopma oby4eHus: 3a04Has

MnaH yye6HOro npouecca

KoHTakTHas pabota i
Cemectp obyvatoLmxcs Cam. | Kowtporw, | TPYAOE dopma
(kypc Ans 3A0) Mpakr. | pa6ora uac. MKOCTb, | NPOMEXYTO4HOU
Nexum | arns 3ET aTTecTaumm
! = - = 202 L > Ok3ameH
Prig 24 20 262 18 9
Y 16 24 266 18 9
2 Ok3ameH
PMna 16 24 266 18 9
Viroro ML 40 44 528 36 18
Prig 40 44 528 36 18

CaHkT-lNeTepbypr
2023



Paboyas nporpamMmma AMCLUMNNHBLI COCTaBreHa B COOTBETCTBUM C dhefeparnbHbIM rocyAapCTBEHHbIM 0Opa3oBaTenbHbLIM
CTaHAapToM BbicLLEro 06pa3oBaHusi No HanpaeneHuo noarotoeky 15.03.04 ABToMaTn3aums TEXHOMOMMYECKMX MPOLIECCOB
1 MPOU3BOACTB, YTBEPXAEHHBIM npukazoMm MuHobpHaykn Poccum ot 09.08.2021 r. Ne 730

Cocrasutens (1):

[OOKTOp TeXHMYeckux Hayk, Npodeccop MeluepsikoBa ManvHa
MaHTuneeBHa

Ot kadpbegpsbl cocTaBuTens: PoxkoB Hukonan

3aseayoLwmin kKachegpon maTemaTuki Hwukonaesuy

Ot BbINyckatoLwen kadeapsbi: OHTUH Butanuin Akosnesuy

3aseayoLwmin kadenpon

MeToguyeckun otaen:




1 BBEAEHUE K PABOYEW MPOrPAMME OUCLIUMIIUHbI

1.1 Uenb AucuunnuHbl: CdhopmupoBaTb KOMMETEHLUU obydatolierocss B obnactu psiaa mMaremMaTUyeckux
OVICLMNIVH, METOAOB 1 MOAENEN, BKIMOYas MaTeMaTM4ecKkne MOLeny CUCTEM U NPOLECCOB B ECTECTBO3HAHUN U TEXHUKE.

1.2 3agauvm AUCLUUNNUHDbI:

* PaccMOTpeTb OCHOBbI COBPEMEHHbLIX MaTeMaTUYECKUX 3HaHWNA, HEOOXOOMMbIX ANs PELIeHUs NPakTU4EeCKMX
3apav;

* NPVBUTL HaBbIKM CAMOCTOSTENBHOrO NOMb30BaHNsA Y4eOHOM U CNpaBOYHON NMTEPaTYpOR MO MaTtemMaTtuke U ee
NPUNOXEHNAM;

* pa3BUTb NOrMYECKOE MbILLIIEHUE;

* MOBLICUTb YPOBEHb MaTEMaTUYECKON KyNbTypbl.

1.3 Tpe6oBaHusA kK NnpegBapUTeNIbHOM NOAroToBKe oby4alolerocs:

MpenBaputenbHas NOAroToBka npeanonaraeT co3gaHue OCHOBLI A1 hOPMUPOBaHUSE KOMNETEHLMIA, YKa3aHHbIX
B N. 2, NpY U3y4YeHUN OUCLIMMNIINH:

OucumnnuHa 6a3upyeTcst Ha KOMMNETEHUMAX, CHOPMUPOBaHHBIX HA NPeabIAYLLEM YPOBHE 06pa3oBaHms

2 KOMNETEHUUN OBYYAIOLLEIOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUTMINHDbI

OlNK-1: MpumeHaTb eCTeCTBeHHOHay4Hble U OGU.IGMH)KeHepHI:Ie 3HaHuA, MeToAbl MaTeMaTU4eCKOro aHanum3sa 1
MoaenunpoBaHuA B Npod)ecCUOoHanLHON feATeNIbHOCTU

3HaTb: MeToAabl MaTeEMaTUYECKOro aHanmaa, ncnosnb3dyemMble Npn aHannTtn4eckomMm nccnengosaHnMmM CUCTeM aBTomMmaTusaumm
TEeXHOOrnM4ecknx npoueccon

YmeTb: NPpUMEeHATb MeToAbl MaTteMaTu4eCKoro aHanusa, ucnosnbdyemMmble npu aHannTtn4eckoMm wuccrnenoBaHum cCUCTeMm
aBToMaTn3alnn TeXHO10rM4ecKnx npoueccos

BnageTb: HaBblkamu UCMONb30BaHNS METOLOB MaTEMATUYECKOro aHanmaa npn aHannTUM4ecKkoM nccneaoBaHMmM CUCTeM
aBToMaTusauum TexHON10rm4ecknx npoueccos.

3 PE3YJIbTATbI OBYYEHUA NO ANCLUUTMITUHE

KoHTakTHas
pabota

cP MHHoBaU,

(4achbl) (bOPMbl
3aHATUIA

HavnmeHoBaHue n copepxaHue pasaenos,

TeM U yueBHbIX 3aHATUI Nex. Mp.

(vachbl) | (vachkl)

CemecTtp
(kypc anst 3A0)

Pasgpen 1. JluHenHasa  anrebpa u
aHanuTuyeckas reomeTpusi

Tema 1. JInHenHas anrebpa.
Onpepgenutenu, matpuubl. Buabl matpuu.
JInHenHble

onepaumn ¢ matpuuamu.  Onepauus
TPaHCMOHNPOBaHMS. lMpousseneHve
MaTpuL.

Cuctembl TNIMHENHbIX YPaBHEHUN.
MatpuyHass 3anucb cuctem. PeleHne
cucTem

TNMHENHbIX ypaBHeHW meTodamu Kpamepa m 1
Maycca

MpakTnyeckoe 3aHsTUE: PelweHue 3agaHun
No Teme CUCTEMbl JMHEWHbIX YpPaBHEHUN,
meTop [aycca.

Tema 2. BektopHasa anrebpa. Bektopbl,
nHenHble onepaumu. MNMpoekunn BekTopa Ha
ocu koopauHat. CkansipHoe, CMeLlaHHoe U
BEKTOPHOE Npou3BeJeHne BEKTOPOB M UX
reoMeTpuYecKme NPUNoXeHns.
MpakTnyeckoe 3aHATME: [loHATWE BekTOopa
B R2 n R3, onepaumn c Bektopamn B
OPTOHOPMUPOBaHHOM Gasuce.




Tema 3. AHanuTudeckass reomeTpusi Ha
nnockocTtn. KoopanHaTtel Ha NIOCKOCTMU.
Mpeobpas3oBaHuA  CUCTEMBbI  KOOPAMHAT.
Mpsamas Ha nnockocTn. OCHOBHbIE
ypaBHeHna npsmon. Kpueble  BTOpOro
nopsiaka: OKpYy>XHOCTb annunc, runepoéona,
napabona.

MpakTnyeckoe 3aHdaTME: PelleHue 3agaHui
no Teme npsmas n nnockocts B R2 n R3 .
KpnBble BTOPOro nopsiika Ha NioCKOCTU.

Pasgen 2. OunddepeHumansHoe

Tema 4. BepgeHne B aHanua QyHKUMMK
0gHoro nepemeHHoro. ®yHKUMsA, OCHOBHbIE
onpegeneHus. Mpenen PYHKLMN.
BeckoHeuyHO manbie n 6eckoHe4Ho GonbLune
BENNYNHBI. Mpasuna BblYMCIEHUSA
npegenoB. 3amevaTtenbHble Npeaerns..
MpakTnyeckoe 3aHATME: BeegeHne B
MaTeMaTuyeckuin  aHanms.

24

24

Tema 5. [OduddepeHumanbHoe wucHUcrieHne
OYHKLUMN OOHON NepeMeHHOMN.

MponssogHass yHKUMKU, ee reoMmeTpuyeckun
cmbicn. MNpasuna

anddepeHumnpoBaHus. Tabnuua
NPOU3BOAHBIX. lMpoussogHble "
ondpdepeHumans

BbICLLUMX NnopsiaKoB. MpunoxeHve K
NpUBAMKEHHbIM BbluMcreHmam. NponssoaHas
napameTpuyeckn 3agaHHON OYHKLUMK.
Teopembl 0 gnddepeHumpyemblx YHKUUSIX.
Teopema Ponns. MNpasuno

Jlonutansa. ®opmyna Tennopa.

Mccneposarve dyHKUMI MO NEPBON M BTOPOW
npoussogHon. Teopema o CBA3U

MeXAy 3HaKoM NPoU3BOLHOM U MOHOTOHHOCTbLIO
PYHKUMN. JKCTPEMYMbI PYHKLIMK.
Heobxogumbie ycnosus 3KCTpemMymMa.
[JocTaTouHble ycrnosus rno nepsoun 1 BTOPown
NpOV3BOOHON.

MpakTnyeckoe 3aHATUE: Bbluncnenve
NPOU3BOAHbIX (OYHKLUM OOHOW NepeMeEHHOMN.

24

mn

Pasgpen 3. OnemeHTbl Teopun  dyHKUMIA
KOMINEKCHOIo NepemMeHHOoro

Tema 6. OnemeHTbl Bbiclwen anredpbl.
MonvHombl. KopHy noniMHOMOB. KoMMnekcHble
yicna, OeNcTBMA C HAMK B anrebpanyeckon,
TPUrOHOMETPUYECKON N NOKa3aTenbHOM
copme. BosBeaeHne B cTeneHb KOMMEKCHOro
yucna u U3BrneYeHme KopHsi.

MpakTnyeckoe 3aHAaTune: lNoHsaTne
KOMIMIEKCHbIX 4Mcen, [OencTBUA C HUMK B
anrebpanyeckor,  TPUrOHOMETPUYECKON W
nokasaTtensHon oopme.

24

Tema 7. OYHKUMN KOMMMEKCHOrO NepeMeHHOro.
Mpumepbl YHKUMI KOMMNNEKCHOMO
nepemeHHoro. ®opmynbl Srinepa.
MpakTnyeckoe 3aHATME: Onpenenexve
YHKLMM KOMMNIIEKCHOIO NepeMEHHOrO.

24

mn




Paspgen 4. NIHTerpanbHoe ncumcneHune

Tema 8. HeonpegeneHHbIn MHTerpan.
MepBoobpasHas 1 HeonpeaeneHHbIN

nHTerparn. CsolictBa nepsoo6pasHoi.
CaolicTBa HeonpeaeneHHoro nHTerpana
BbiTekaloLwmne u3 onpegeneHuns. JIMHenHble
cBouncTBa. Tabnuua nHTerpanos.

OcHOBHble MeTodbl MHTErpuMpoBaHUsi: MeToA
3aMeHbl NepeMeHHON, MeToq

WHTErpnupoBaHns no YyacTam, MeToq
pasnoxeHuns Ha nNpocTenLune.

MpakTnyeckoe 3aHATMe: PelueHve 3agaHuin no
Teme HeonpeaeneHHbIn nHTerpan

24

Tema 9. OnpepeneHHbll wHTErpan u ero
npunoxenusa. Onpepenexne

onpefeneHHoro wuHTerpana, ero CBOWCTBA.
JInHenHble cBOWCTBA onpeaeneHHoro
uHTerpana. ViHterpan ¢ nepeMeHHbIM BEPXHUM
npegenom. ®opmyna HotoToHa-

JNebHuua. MpynoxeHuns onpegeneHHoro
WHTErpana Kk 3agadam reomeTpumn:

BblYMCIEHME noLlagen, oobemMoB Ten.
MpakTnyeckoe 3aHATUE: Bbluncnexne
onpegeneHHoro uwHTerpana. PelweHve 3apad
Ha reomeTpuyeckue 7] MexaHuyeckne
NPUIOXKEeHNA 20NpeaeneHHoro nHrerpana.

24

mn

Paspen 5. CDyHKLl,I/II/I HEeCKOJIbKMX NepeMeHHbIX

Tema 10. ®yHkUMM OBYX MNEPEMEHHbIX.
OcHoBHble onpegeneHus. MpupatleHus
YyHKLUMN. YacTHble NpOU3BOAHbIE "
andpcepeHuman dyHKLMK MHOIMX
nepemMeHHbIX.

MponssogHble ¥ guddepeHumansl BbICLLNX
nopsgkos. NpoussogHas no

HanpaBneHuIo N rPamneHT.

MpakTnyeckoe 3aHsATUE: HaxoxaeHne obnactu
onpegeneHns dyHKUMU HEeCKOSbKNX
nepemMeHHbIX. Bbluncnerve YacTHbIX
NPOU3BOAHBbIX.

24

Tema 11. ®opmyna Tennopa ana dyHKUMK
OBYX NepeMeHHbIX. QKCTpeMyM

dyHKUMM OBYX nepeMeHHbIX. CTaumoHapHble
TOYKU.

Heobxogumble ¥ OOCTaTOuYHble  YCNOBWUA
3KCTpemyma.

MpakTnyeckoe 3aHATHE:! Bbluncnenve
3KCTpemMyma dyHKUMM HECKOJTbKUX
nepeMeHHbIX, a TaKke HavbonbLlero wu
HauMeHbLUIEero 3HayeHns OYHKLNK.

24

mn

Wtoro B cemecTtpe (Ha kypce anst 3A0)

24

20

262

KoHcynbTaumm n npoMexxyToyHasa aTTectaums
(Ok3ameH)

13




Paszgen 6. QudpdepeHumansHble ypaBHeHNS

Tema 12. OduddepeHumnansHble ypaBHEHUSN
nepsoro nopsigka. OnpegeneHune
andbdepeHumanbHOro  ypaBHEHUST  MEepPBOro
nopsigka. OnpegeneHve peLueHus.

HavarnbHble ycrosusl. Teopema
CyLLEeCTBOBaHUA U €AMHCTBEHHOCTU PeLUEHNS.
OcHoBHble BUAbI anddepeHumanbHbiX
YpaBHEHW: ypaBHEHWs C pasgensalowmMmncs
HenUHeNHbIe ypaBHEHUS.

MpakTnyeckoe 3aHATMe: PeleHve 3agay Mo
Teme avddepeHumanbHble ypaBHeHNS
nepBoro nopsaka.

24

Tema 13. JluHerHble AnddepeHumanbHble
ypaBHEHNS BTOPOro rnopsaka.

OnpepeneHne andbdepeHumnansbHoOro
ypaBHeHus. OnpegeneHne peLueHns.
HavanbHble ycrosus. Teopema
CyLeCTBOBaHUA U €AMHCTBEHHOCTU peLUEeHNS.
JInHenHble oAgHOPOAHbIE WM HEOO4HOPOAHblE
onpcepeHumanbHble ypaBHEHUS.

TeopeMbl 0 cBOWCTBax pelueHuin. TeopeMbl 06
obLem peLueHuu.

YpaBHeHust BTOPOro nopsigka ¢ MoCTOSHHbIMU
koadhpumumeHTamn. Metoq pelueHns
YypaBHEHWU C NOCTOSAHHBIMW KO3 prUmeHTamm.
MpakTnyeckoe 3aHATMe: PeleHve 3agad Mo
Teme avddepeHumanbHble ypaBHeHNS
BTOPOro rnopsigka.

24

mn

Tema 14. Cuctembl 0ObIKHOBEHHbIX
anddepeHumanbHbix ypaBHeHUA. OCHOBHbIE
onpepneneHns. HopmanbHble CUCTEMBbI.
PelueHna meTogom cBefeHnsi K OgHOMY
YPaBHEHUIO N-TOro nopsagka.

JInHenHble cuctembl. MaTpuyHas  3anuchb.
MaTpuyHbIn MeToa peLleHmns

cucteMbl. CobCTBEHHbIE YMcna U COBCTBEHHbIE
BEKTOpbI MaTpuL,. ABTOHOMHbIE

CUCTEMBI.

MpakTnyeckoe 3aHsaTUE: CUCTEMbI NIMHENHbIX
andpcepeHLmanbHbIX ypaBHEHUN.

24

Paspen 7. MNMocnegoBaTtenbHOCTN U YACMNOBbIE
psiabl

Tema 15. Yucnosble nocrnegoBaTeNibHOCTW.
OnpegeneHne YMcnoBoro psaa.

Heobxoaumbin npuaHak cxogumocTu. lNpaBuna
Jencteusa ¢ pagamu. Pagel ¢
NONOXUTENbHBIMU yrneHamu. MpusHakm
CXOAMMOCTU 3HaKOMOSIOXKMUTENbHbLIX PAO0B
MpakTnyeckoe 3aHsaTMe: YucroBon  psfg,
NPU3HaKU CXOOUMOCTWN YUCINOBbIX PAAOB.

24




Tema 16. ®yHKUMOHanNbHbIe psabl. CTeneHHble
psgbl. OnpegeneHns CTENEHHOro

psga. Obnactb CXoAMMOCTU CTENEHHOro psaa.
Teopema Abens. Pagnyc

CXOAMMOCTU W WHTepBan cxogumocTu. Psagebl
Tennopa n MaknopeHra. NpunoxeHus
CTENEeHHbIX psaoBs K NPUGNMKEHHbIM
BbIUNCIIEHUSI.

MpakTnyeckoe 3aHATWe: PelweHve 3agjad Ha
onpepeneHne CxoaMMOCTU CTeNneHHbIX PSgoB.
Psaabl ®ypbe

24

Tema 17. Pagel  ®ypbe.  OcCHOBHble
onpegeneHus. PasnoxeHve yHKUNiA B
TpUroHomeTpuydeckme paabl. Psagbl OT YeTHbIX U
HeYyeTHbIX PyHKUMA. NIHTerpanbHoe
npeobpasosaHve dypbe.

MpakTnyeckoe 3aHsATHE:! O6eyxaeHne
OCHOBHbIX MeToa0B BbIYMCIIUTENBHOM
MaTemMaTuKu.

24

mn

Pasgen 8. YpaBHeHWsa maTemaTuyeckon
PU3NKK

Tema 18. YpaBHeHue konebaHuWn CTPYHbI.
lMocTtaHoBKa 3agayn.

BoiBog ypaBHeHus. PelueHne ypaBHeHWUS
metogom dypbe. MiccnegoBaHue peLleHus.
MpakTnyeckoe 3aHsATME: PelueHne ypasBHeHUS
koneb6aHun.

18

Tema 19. YpaBHeHve TennonpoBogHOCTW.
lMocTaHoBKa 3agayun. BeiBog ypaBHeEHMS.
PeweHne ypaBHeHusa MeTogom  dypbe.
WccnepoBaHuve pelueHus.

MeTopa ceTok.

MpakTnyeckoe 3aHsATME: PelueHne ypasBHeHUS
TENnonpoBOAHOCTH

18

mn

Pasgen 9. Teopus BeposTHocTen. CnyvainHble
cobbITHA

Tema 20. CnyyainHble cobbiTusa. Anrebpa
cobbITHIN. BeposiTHOCTHOE NPOCTPAaHCTBO.
OnpegeneHuns BEPOSITHOCTYU cobbITUS.
TeopeMbl CROXKEHNA 1 YMHOXEHNS
BepossTHoCcTeNn. ®opmynbl NONHON BEPOATHOCTU
n Bareca. VicnbiTaHust BepHynnu
MpakTnyeckoe 3aHATME:! Bbluncnexue
BEPOSATHOCTYU COBbITUN. MpumeHeHne
OCHOBHbIX TEOpPeM MNpu nogcyeTe BEPOSATHOCTU.

18

Tema 21. OuckpeTHble crnyvanHble BerMYMHbI.
OvckpeTHas cnyyarHasa BenuyumHa.
MartemaTnyeckoe  oxugaHue,  gucnepcus,
cpefHee KBagpaTU4YHOE OTKITOHEHWE, UX
CBOWCTBA. ByHOMMHanNbHLIN 3aKoH
pacnpegeneHust n 3akoH lNyaccoHa. SnemeHThbI
Teopum MaccoBoro obcnyxmBaHus.  3akoH
6onbLUNX Yncen.

MpakTnyeckoe 3aHATHE: OnpeneneHve
OVCKPETHbIX  CMyYalHbIX  BEMWUYMH, nx
YNCNOBbIE XapaKTepPUCTUKN

20




Tema 22.

BEJNTMYUNHbI. MHTeraﬂbHaﬂ n

anpdepeHumanbHas PyHKLMM
pacnpegeneHus criy4aHon BENTMYNHBI.

HenpepbiBHbIE cny4vanHble

MatemaTuyeckoe oxugaHue w gucnepcus. 1 1 20

HopmanbHbIi 3aKoH pacnpeeneHus.

MpakTnyeckoe
HenpepbIBHbIX

YNCII0BbI€ XapPaKTEePUCTUKN.

3aHATHe: OnpeneneHme
cnyanlelx BeJITINYnH, nx

mn

Pasgen 10. OCHOBHble MOHATUA U MeTOoabl
MaTemaTM4yeckon CTaTUCTUKN

Tema 23. BblbopoyHbli meToa. MeToapl
oTbopa. lNoHATME penpe3eHTaTUBHOCTH
Bbibopkn. eHepanbHass w©  BbIOOpOYHAs
COBOKYMNHOCTW. "'eHeparnbHoe n

BbIBOpOYHOE

cpeaHee, reHeparnbHasa n

BblibopoyHasa avcnepcun. CpegHee 1 2 15

KBagpaTthn4eckoe OTKITOHEeHue. Buabl OLEHOK.
MCﬂpaBﬂeHHaﬂ oucnepcusa.
MonuroH un rmcrtorpamMmma.

MpakTnyeckoe

BbIOOPOYHOro MeToaa.

3aHATHe: O6eyxaeHne

Tema 24.

06paboTkn KCNepUMEHTaNbHbIX AaHHbIX.
Obpabotka manow BblGopkn. ObpaboTka
6onbLUoW BbIGOpKX. [pynnupoBka

OaHHbIX. Cratuctnyeckue dyHKUMU 1 3 13 un
pacnpegeneHus.

MpakTnyeckoe 3aHATUE: PelwleHune 3agay no
Teme CTaTUCTUYECKNE OLEHKN

napamMmeTpoB pacnpeeneHus.

Cratuctuyeckme mMeToabl

Wtoro B cemecTtpe (Ha kypce anst 3A0) 16 24 266

KOHch'IbTaLl,I/II/I N NpoMeXyTo4Has

atTectaumns (Ok3ameH)

Bcero koHTakTHasi pa6ota u CP no 04 554

AUCLMUNIVHE

4 KYPCOBOE NPOEKTUPOBAHME

KypcoBoe npoekTupoBaHue y4ebHbIM NiaHoM He NpeayCcMOTPEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasartenen, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yNbTaToB 06Gy4eHus
5.1.1 MNokasaTenu oLeHMBaHUA

Kopg HaumeHoBaHMe oLeHOYHOro
MokasaTtenu oueHMBaHNUsi pe3ynbTaToB 00y4YeHNs
KOMMEeTEeHLUN cpeacTea
dopmynupyeT 1 0ObACHSET MeToAbl MaTeEMaTUYECKOro aHanusa, Ans
nccrnegoBaHUs CUCTEM aBTOMAaTU3aLMKN TEXHOMNOMMYECKUX NPOLLECCoB
A H pou Bonpochl ans YCTHOTO
cobecenoBaHus

Pewaet TUNOBbIE 3agayn MaTemaTn4eckoro aHanuaa,

OMK-1 npUMeHUTENbHO B 06NacTy uccneqoBaHWs CUCTEM aBTOMaTM3auum BONpOCH! A8 TECTUPOBAHUS

TEeXHONOrnm4ecknx npoLeccos.

nOJ'IbSyIOTCH MeTogamMmu mMaTtemMaTn4eckoro aHannaa npu
aHannTn4yeckom nccnegoBaHnn cuctem aBToMaTunsauumm
TeXHOJ1I0rm4eckmx npoLieccoB.

lMpaKTUKO-OpUEHTUPOBaHHbIE
3apaHus




5.1.2 Cuctema 1 Kputepum oLeHUBaHus

LLikana oueHnBaHus

KpuTepuu oLieHMBaHUs ChOPMUPOBAHHOCTM KOMMETEHLMIA
YcTHoe cobecesioBaHue MucbMeHHas paboTa

5 (oTnnyHo)

MonHbIA, ucHepnbiBalOWNA OTBET, SIBHO
AEeMOHCTpUPYIOLLUIA rnybokoe
noHVMaHne npegMeTra W LUMPOKYHO
apyouumio B oueHuBaemon obnacTw.
Kputuueckur, opurMHaneHbli noaxon K
marepuvany.

4 (xopoLuo) MUCTOYHUKOB WHGopmaumun. [logxod K

OTBeT MOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obs3aTensHbIX

martepuany OTBETCTBEHHBIN, HO
CTaHOapTHbIN.

3 (yoosnetBopuTensHO) |[eMoHCTpupyeT NoHUMaHue npegmeta B

OTBeT BOCMPOM3BOAUT B  OCHOBHOM
TOMbKO IEKUMOHHble MaTtepuansi, 6e3
CaMOCTOATENbHOW paboTsl c
pekomMeHa0BaHHOM nuTepaTypou.

uernom, 6e3 yrnybnenMs B Jetanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLUUGKU
unu npobenbl B 3HAHUSIX MO HEKOTOPLIM
TEMam.

2 (Hey#OBNETBOPUTENBHO) [ 3HAUMTENBbHOW YacTu  NpUHUMNIMANbHO

HecnocobHocTb OTBETUTL Ha BOnpoc bes
nomMoLun 3K3amMeHaTtopa. HesHaHue

BaXHbIX  3MIEMEHTOB  AUCLMMIMHBI.
MHoro4ymcneHHble rpybbie oLwnoKM.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, Heo6xoAMbIle ANA OLLeHKU 3HaHUIN, yMEHUN,
HaBbIKOB U (UNK) onbITa AeATeNbHOCTU
5.2.1 NepeveHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DOpMYyNMPOBKM BOMPOCOB
Kypc 1

1 MaTpuLbl, OCHOBHblE onpeaeneHus. JInHeliHble onepauuy ¢ MaTpuuamu. TpaHCMoOHUpPOBaHWe MaTpu.

2 Yuncnosble xapakTepucTtukm maTpul. CBoMCcTBa onpegenuTenen.

3 MpownseeaeHne matpul. ObpaTtHas maTpuua

4 CuvcTembl m ypaBHEHWI C N HeM3BeCTHbIMU. MaTpuyHas 3anuce cuctembl. PelleHne cuctembl MeTOO0M
Kpamepa.

5 "eomeTpuryeckoe onpegeneHve Bektopa. JllMHelHbIEe onepaLuum ¢ BEKTOpamu.

6 lMpoekummn BekTOopa Ha ocu koopauHaT. 3anucb BEKTOpa B (hopme NpoeKLnii.

7 CkansipHoe npoussegeHue, ero ceorictea. CkansipHoe npousBeaeHve Ans BeKTOpoB B (hopMe MPOEKLNIA.

8 BekTopHoe npoussegeHue Bektopos. CBONCTBA.

9 BekTopHoe npousseaeHne BeKTOpPoB B hOpMe NPOEKLINIA.

10 CmeluaHHOe npou3BegeHne BEKTOPOB.

11 CucTembl koopgmHaT Ha nnockocTu. Mpeobpa3oBaHKsa AekapTOBOW CUCTEMbI KOOPAMHAT.

12 BbIBECTW ypaBHEHUSI NPAMON Ha MAOCKOCTU: C YrNOBbIM KOA(MMULMEHTOM, NPOXOASLLEN Yepes OaHHYIO TOYKY,
yepes ABe TOYKM.

13 |Yron mexay npsMbIMUK. YCnoBusi NapannensHOCT U NepneHanKynapHOCTU NPsiMbIX.

14 OO6LLee ypaBHEHUE NPSIMOWA.

15 OKpY>XHOCTb Kak reoMeTpuyeckoe MecTo TOYeK.

16 [atb onpeneneHune annunca. BelBeCT KaHOHUYECKOE ypaBHEHWE, NEpeYncnnTL CBOMCTBA Kpneo. Caenatb
YyepTex.

17 Oatb onpeneneHune rmnepbonel. BeiBeCTM kaHOHMYECKOE YpaBHEHWE, NepevmncnnTbL CBOWCTBa KpuBon. Caenatb
YyepTex.

18  |BbiBeCcTV ypaBHEHUsi MIIOCKOCTU B MPOCTPaAHCTBE.

19 BbIBECTW ypaBHEHUS NPAMON B NPOCTPaHCTBE.

20 |OaTb onpegeneHune yHKUMKW. [epeuncnutb OCHOBHbIE CBOMCTBA (DYHKLUIA.

21 Oatb onpeneneHune npegena dyHkummn. beckoHeuHo manble 1 6eckoHeyHo 6onbLune BennymHel. CBA3b MexXAay
6eckoHe4HO ManbiMK 1 6eckoHeYHO BonbLUMMUK BENUYMHAMM.

22  |Teopema 0 pasHOCTV MexAay PyHKLUMeN 1 ee npedenomM. [pasuna BblYUCHEHUS NpeaenoB PyHKUMIA

23 |OaTb onpegeneHue HenpepbliBHOW yHKLMK. OQHOCTOPOHHME npeaernbl. CBONCTBa HENPEPbIBHBIX (OYHKLIMIA.




24

Hatb onpeneneHne FIpOI/I3BO,EI,HOIZ. PacckasaTb 0 ee reoMmeTpn4eckoMm n mMmexaHm4eCkom CMmbicrie.

Pacckasatb 0 npasunax BblMNCNEHNA I'IpOIA3BO,D.HOIZ. [okazaTtb npaBuno BbIYUCIEHUA FIpOVISBO,EI,HOVI CYMMbI

25 _
DYHKUNNA.

26 |Teopema 0 CBSA3M MeXAOy HENPEPbIBHOCTLIO N AU EepeHLMPyEMOCTbI0 (OYHKLNN.

27 |OaTb onpegeneHue anddepeHumana gyHkumn. MiHBapMaHTHOCTL hopM nepBoro auddepeHumana

28 CdopmynumpoBaTb TeopeMy Beieplutpacca. CopmynunpoBaTb 1 foka3aTb Teopemy Ponns

29 CdopmynumpoBaTb Teopemy ¢>opvmyna Jlarparxa. CopmynmpoBaTh 1 foka3aTb npasuno Jlonutans
BbIYMCIIEHUS MPEAENOB DYHKLUMWNA.

30 |OdokasaTb Teopemy O CBA3M MeXAY 3HAaKOM NPON3BOAHON N MOHOTOHHOCTBIO PYHKLNN.

31 Jatb onpeneneHne akcTpemyma yHkUmn. BBectn HeobxoaymMble 1 JOCTaTOYHbIE YCIOBUS SKCTPEMYMOB.

32 Hanucatb dopmynbl Terinopa 1 MaknopeHa. Pacckasatb 0 MCMONb30BaHUM 3TMX (hopMyI B NPUOMMKEHHbIX
BbIYMCIIEHUSIX.

33 KomnnekcHble yucna. Npasuna genctauns. TpuroHomeTpruyeckas n snneposa opMbl KOMMIIEKCHOMO Yncna.

34 |Oatb onpeneneHne nepBoobpasHoOn, Aoka3aTb TEOPEMY O CBOWCTBAX NepBo06GpasHoON.

35 |OaTtb onpegeneHvne HeonpedeneHHOro nHTerpana. PacckasaTe 0 CBOMCTBaX HEONPEAENeHHOro HTerpana.

36 Paccka3aTb 0 MeToe 3aMeHbl NepeMeHo B HeonpeaeneHHoM uHTerpane. [lokasaTb Teopemy O NIMHENHOW
3amMeHe.

37  |Metopg nHTErpypoBaHVs No 4acTsM B HeONpeaeneHHOM 1 onpedeneHHoM UHTerpanax

38 Mnowane KpMBOMNMHEHON Tpaneumu

39 Jatb onpeneneHne onpegeneHHoro nHTerpana. Pacckasatb 0 CBOMCTBax onpeaernieHHoro nHrerpana,
BbITEKalOLLME 13 onpeaeneHuns.

40 PacckasaTb 0 NIMHeNHbIX CBOMCTBaX ONpeAeneHHoro nHTerpana.

41 WHTerpmpoBaHune HepaBeHcTB. ChopmMynmpoBaTe TEOPEMY O CpeaHEeM 3HaYEeHUN PyHKLUN

42 WHTerpan ¢ nepemMeHHbIM BEPXHUM Mpeaerom.

43  |Popmyna HbtoToHa-JlenbHmua.

44  [FeomeTpuyeckne NpUNoXeHWs onpeaeneHHoro nHTerpana: BeluncrieHne nnowagen duryp.

45  [FeomeTpuyeckne NpUNoXeHUs onpeaeneHHoro nHTerpana: BeluncreHme oobLemoB Ter.

46  |PyHKUUM OBYX NEpeMEHHbIX OCHOBHbIE onpeaeneHus. MNpupalleHns dyHKUUN.

47 YacTHble npou3BogHble U anddpepeHuman yHKLUUN ABYX NePeMEHHbIX.

48  [FpagneHT pyHKLMM MHOTUX NEepeMeHHbIX U MPOU3BOAHAs MO HanpaBeHuio.

49 OKCTpeMyM yHKUMM OBYX NepeMeHHbIX. Heobxoammble yCroBusi akcTpemyma.

50 |Popmyna Tennopa ans yHKUUN OBYX NEPEMEHHbIX.

51 [ocTaTouHble ycnosusi akCTpeMyma A5ist PyHKUMN ABYX NEPEMEHHbBIX.

52  |OudbdepeHumansHblie ypaBHeEHUst NepBoro nopsiaka. ObLume NoHATUS.

53 Paccka3aTb 0 meToge pelueHns auddepeHUnansHOro ypaBHeHs! Nepeoro ¢ pas3geneHHbIMy nepemMeHHbIMU 1
0OHOPOZAHOr0 ypaBHEHMSI.

54 PacckasaTb 0 MeToe peLleHusi MMHeNHoro AnddepeHumanbHOro ypaBHEHUS NepBoro nopsiaka.

55 OundpdepeHumanbHble ypaBHeHUsE BTOpOro nopsiaka. JlHenHsle auddepeHumnanbHble ypaBHEHUS BTOPOro
nopsiaka.

56 |Teopembl O IMHENHBIX OAHOPOAHBIX YPaBHEHUSIX.

57 |Teopema 06 o6LLeM peLleHUn NMMHENHOIO OAHOPOAHOMO YPaBHEHUS

58 PacckasaTb 0 meTofe peLleHVs NMMHERHOro o4HOPOAHOro AnddepeHLmansHOro ypaBHeHUs BTOPOro nopsiaka ¢
NOCTOSAHHLIMW KO3 prLnEeHTamu.

59  |NuHeliHble HeogHOpPOAHbIE YpaBHeHUA. Teopema 06 06LleM peLleHWn NMMHERHOTO HEOAHOPOAHOIO YpaBHEHUS

60 HopmanbHble cuctemsl andcepeHumanbHbIX YypaBHEHUN.

61 JInHenHble cucteMbl guddepeHumanbHbIX YpaBHEHWA.

Kypc 2

62 [JaTb onpegeneHne 4McrnoBoro Psifa, onpeaeneHns Ans CXoAALIerocs N pacxopsLerocs psaos.
CdopmynmpoBaTe HEO6XOANMBIN NPU3HAK CXOAMMOCTU PAOOB.

63 MpaBuna oencTBmsA ¢ YNCMOBLIMU psaaMMN.

64  |[pu3HaKn CXOAMMOCTH YUCIIOBbIX PASOB C MONOXUTENBHBIMU YriEHaMMU.

65 [atb onpeneneHne 3HakodepenytoLerocs psga. CunbHasi u cnabas cxogumocTs. [lokasaTtb Teopemy JlenbHuua

66 [JaTb onpeneneHne cTeneHHoro psiga, onpegeneHne obnactu cxoQuMocT CTeneHHoro psaga. [enctaus co
CTeneHHbIMN psaamu.

67 CdopmynupoBaTe 1 fokasaTb TeopeMy Abensi.

68 |OaTb onpeneneHue pagnycy CXoAMMOCTU CTEMEHHOrO psAa M pacckasaTb O METOAE €ro BblUYMCEHNSI.

69 Psigbl Tennopa n MaklopeHa. MpunoxeHust K NpUGNMKeEHHbIM BbIYUCTIEHNSIM.

70 Psag ®ypbe. OcHOBHbIE OnpeaeneHns.




71 Teopembl 0 cxoanMocTun psgoB dypbe.

72 Psag ®ypbe Ha uHTepsane (-, 1]

73 Pagpl ®ypbe AN YETHBIX Y HEYETHbIX PYHKLWIA.

74 KomnnekcHas copma psga dypbe.

75 WHTerpan ®dypbe.

76  |YpaBHeHue konebaHue cTpyHbl. BeiBog,.

77 PelueHre ypaBHeHWst konebaHuin cTpyHbl MeTogom dypbe.

78 |YpaBHeHMe TennonpoBOAHOCTH.

79 OcHoBHble onpefeneHusa Teopun BeposiTHocTen. OnpegeneHne KNaccuyeckon BepossTHOCTU.

80 |Teopembl COXEHUS N YMHOXEHUSA BEPOATHOCTEN.

81 dopmyna nonHom BeposiTHocTu. dopmyna baneca. AnpropHas 1 anoctepuopHas BEpOATHOCTb CIIOXKHOrO
cobbITYSA.

82 UcnbitaHns BepHynnu. HanseposiTHelwas Yactota. CcopmMynmpoBaTh nNpeaenbHbie crydan npy 60onbLwom
4Yncne UCMbITaHUN.

83 Hatb onpeneneHne ,EI,VICerTHOIZ cnyqaﬁHoﬁ BeNMM4UHbI, 3aKOHa ee pacnpeneneHnda, maTtematn4eckoro
OXungaHua n gucnepcuin.

84 CTaHgapTHble AUCKPETHbIE pacnpeneneHus.

85 Cnyu4aiiHbIli TOTOK COOLITUIA.

86 [atb onpeneneHne HenpepbIBHOM Cry4anHON BENUYUHbLI, (OYHKLIMN pacnpeaeneHnsi U NioTHOCTU BEPOSITHOCTY.
Mepeuncnutb MX CBOWCTBA.

87 Hatb onpeneneHne MmareMaTtn4yeCkoro oxXmngaHuma n aucnepcun ona Hel'lpeprBHOVI cnyqaﬂHon BEJITMYUNHBbI.

88 [atb onpegeneHne HopMansHOro 3akoHa pacnpegeneHus. NepeyncnuTs CBOMCTBA 3TOMO 3aKOHa.
CdopmynupoBaTb Teopemy JlsnyHosa

89 |OaTb onpeaeneHne kO3DULMEHT KOPPENALNU, MEPEYUCINTL €r0 CBONCTBA.

90 C(*)OpMyJ'IVIpOBaTb OCHOBHble onpeaeneHna CtTatuCcTukn. I'Iepeqmcnmb MeToabl 0T6opa. [aTb nosicHeHus K
NOHATUIO penpe3eHTaTUBHOCTU.

91 CTtaTucTu4ecKkmne oLeHKMU.

92 |O6paboTka 6onbLuoi Beibopkn. CTatucTuieckne yHKUMM pacnpeneneHus.

93 |O6paboTka marnov BbIOOPKM.

5.2.2 TunoBbIe TeCcTOBble 3aaHnA

TunoBble TecToBble 3afaHna HaxoaaTcs B [MpunoxeHun k gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusl (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aJaHNA HaxoOATCA B anﬂO)KeHI/IIA K JaHHOMY POa

5.3 MeToauyeckue matepuansl, onpeaensiowme npoueaypbl OLeHMBaHUA 3HAaHUW, YMEHUN, BNnagaeHU (HaBbIKOB
1 (MNK) NpaKkTUYeCcKoro onbiTa AeATeNbLHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLerocsi K NpoMexyTo4yHOW aTTecTauMu U NopsiAoK NMUKBMAaLUN aKkageMuyecKkomn
3a0MKEeHHOCTH

MpoBeneHe NPOMEXYTOYHOW aTTeCTauuM pernameHTMpOBaHO floKanbHbIM HOpMaTuBHbIM akTom CMOrynTa
«[NonoxeHne 0 NpoBeAEeHNN TEKYLLLEro KOHTPOSS YCNEBAEMOCTH U NMPOMEXYTOUYHOW aTTecTaumm oby4aroLwmuxcs»
MpoBeneHe NPOMEXYTOYHOW aTTecTauuM pernameHTMPOBaHO foKanbHbIM HOpMaTuBHbIM akTom CMOrynTa
«[NonoxeHne 0 NpoBeAeHNN TEKYLLLEro KOHTPOSS YCNEBAEMOCTH U NMPOMEXYTOUYHOW aTTecTaumm oby4aroLwmuxcs»
5.3.2 ®opma npoBeAeHUA NPOMEXYTOYHON aTTecTauum nNo AUCLMUNIInHe

YcTHas + [ncbMeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOW aTTecTauun No AUCLUNIINHE

* Ha noarotoBKy oTBOANTCH 45 — 60 MUHYT
* Ha OTBET Nno 6uneTy 1 gononHuTensHble Bonpockl 30 — 35 MUHYT
* MCNonb30BaHWe BCroMoraTenbHON NuTepaTypbl (CNPaBOYHMKOB, KOHCMEKTOB U1 Tr.) HE MPegyCMOTPEHO




6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE AUCLUUMIIUHDbI
6.1 YuebHas nutepaTtypa

AsTOp

3arnasuve

M3paTenbcTBO oo n3pganus | Ccblinka

6.1.1 OcHoBHas y4e6

HasA nutepaTtypa

T A

Pabywko, A. I., Xyp,

Beicwas matemaTmka.
Teopus v 3agaydn. B 5 vacTsax.
Y.2. KomnnekcHble w4ucna.
HeonpeneneHHbIn "
onpefeneHHbll  UHTerpansl.
PyHKLMM HECKOIbKUX
nepemMeHHbIX

http://www.iprbooksh
op.ru/90755.html

MwuHck: Bbiwanwas

2016
LKona

Pabywko, A. I., Xyp,
T. A

Beicwas matemaTmka.
Teopus v 3agaydn. B 5 vactax.
Y.1. JlnHeritHaa n BekTOpHas
anrebpa. AHanutuueckas
reomeTpus.
OudbdepeHumansHoe
ncymncneHne yHKLMN OOHOWM
nepemMmeHHon

http://www.iprbooksh
op.ru/90754.html

MwuHck: Bbiwanwas

2017
LKona

6.1.2 JononHuTenbHasa yyeGHasa nutepatypa

Pabywko, A. I., Xyp,
T. A

Beicwas matemaTmka.
Teopus v 3agadn. B 5 vactax.
Y.5. OnepaumnoHHoe
ncuncneHue. OnemeHTbl
Teopun YCTOWYMBOCTM.
Teopus BEPOSATHOCTEMN.
MaTtemaTuyeckasi cTaTucTvka

http://www.iprbooksh
op.ru/90758.html

MwuHck: Bbiwanwas

2018
LKona

T A

Pabywko, A. TM., Xyp,

Bbicwas maremaruka.
Teopus n 3agaun. B 5 yactax.
Y.3. OBblkHOBEHHbIE
anddepeHumanbHble
ypaBHeHus. Pspabl. KpaTtHbie
MHTerparbl

http://www.iprbooksh
op.ru/90756.html
MuHck: Bblwaniias

2017
LKona

6.2 NepeyveHb NpocheccuoHanbHbIX 6a3 AaHHbIX U MHGOPMaLMOHHO-CMPABOYHbLIX CUCTEM

1. TpeHaxep no BbICLLEN MaTeMaTnke [OnekTpoHHbIN pecypc]. URL: http://e-math.ru

2. MHdhopmaLmoHHas cucteMa «EamMHoe okHo goctyna k obpasoBaTtenbHbIM pecypcam» [QneKTPOHHbIM pecypc).
URL: http://window.edu.ru

3. OnekTpoHHO-6nbnnoTtevHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyeHb NMLUEH3UOHHOIo 1 CBOGOAHO pacNpPoOCTPaHAEeMOoro NporpaMmmMHoOro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne maTepuanbHO-TeXHUYECKON 6a3bl, HeOGX0AUMOW AN OocyLlecTBNeHnsl o6pa3oBaTenibHOro
npouecca no gucuunnauHe

Ayautopusa OcHalueHue

MynbTumeauiiHoe o6opyaoBaHue, cneumanmsnpoBaHHas mebenb, gocka
JlekumoHHasn Y a PyA " P A
ayauTopus

YuebHas ayautopus

CﬂeLI,VIaJ'IVISVIpOBaHHaH mebenb, gocka




MpunoxeHune
paboueii nporpaMmbl AUCLUNIINHBI MaTemaTuka

HauMeHosaHue OUCYUMIUHbI

no HanpasneHuo nogrotoskn _15.03.04 ABToMaTU3aUnsa TEXHONOMMYECKUX NPOLLECCOB M MPOU3BOACTB
HanmeHoBaHue Ol (npoduns): Bce npodunm

5.2.2 TunoBbIe TeCcTOBble 3adaHuA

MpunoxeHue 1

Ne
n dopmynmpoBKa 3adaHmus
1 Janamatpuuya A=(-3 5 \.Ecnm B— A= 2F ,roe E — eguHnuHas matpuiua TOro xe pasmepa,
4 -6
4yTo U MaTpuua A, To matpuua B paBHa
(—1 5) (1 5) (—1 7) (o 5)
a) 4 _4 ,6) 4 ,B) 6 _4 ,r) 4 _4
2 2
Oanbl matpuupsl A=(2 3, B={J. Torga matpuua C = A- B wmeeT Bug
1 5
) (5 11),6) (4 3 )5 )3
a ; , B T
11 -3
2 5
3 . . 3x — y= 1 . A
CucteMa NUHENHbIX ypaBHEHWI HE UMEeEeT peLLeHuiA, ecnu paBHO
Sx+Ay=2
- 5 -3 3
a) —,6) —,B) —,r1) —
) 3 ) 3 ) 5 ) 5
4 [aHbl BekTop AB= (2; —6;3) N TOYKa A(l; 2;3) . Torga To4yka B umeeT KoopauHaThI:
a) (-1; 8; 0), 6) (-3; 4; -6), B) (1; -8; 0), 1) (3; -4; 6)
5 | Ha BekTopax d = 2i — 3]' +k; b= 4]'; ¢=3k - 2] , KaK Ha cTopoHax, MoCTpoeHa nupamuaa.
Torna ee 06bem paBeH:
a)2,0)24,8)8, 14
6 [JaHbl BekTopbl d = (3;—1;0),5 = (2; 1;—1),5 =a+2b. Toraa ckansipHoe npovssenerne € ¢
paBHO:
a) 20, 6) 8, B) 17, 1) 12
7 [JaHbl ToYkn A(—l, —2), B(S, —3), C(—4,1), D(7,3). Torga NMHWK, 3ajlaHHON ypaBHEHVEM
x — 2y —1= 0, npuHaanexuT Touka
a)A, 6)B,8)C, 1)D
8 | Naro ypaBHeHue npsamoii 2x +3y —6=0. Toraa ypasHeHWe 3TOii NMPAMON «B OTpe3kax» MMmeeT




YpaBHeHWe OKPY>XHOCTU C LEHTPOM B TOYKE C(—3,1) n paguycoM R = 2 umeer Bug
a) (x-3) +(y+1)" =4 6) (x+3) +(y-1)"=4,

B) (x—3)2 +(y+1)2 =27 (x+3)2 +(y—1)2 =2

10

KaHoHuuyeckoe ypaBHeHVe npsiMoii, npoxodsiuen Yepes Toukn A(—1,5,-4) wu B(3, - 1,1) nmeet

BUL

x—1_y+5 z-4 5) x—1_y+5 z-4

a)
4 -6 5 4 6 -5

5) x+tl _y-5_ z+4 n x+tl _y-5_ z+4
4 —6 577 4 6 -5’

11

In(3 - x)
O6nacTs onpepeneHms doyHkumm [ (x) = — 7 “meer aua
x

a) (—o,—1)U(-1,+x),6) (—o,-1)U(-13),

8) (=0 -1)V(-1(3)).0) (=o)L (3, +0)

12

1—cos3x

MNpenen ————paBeH
X

3
0,6 ,B)3, 1) —
a) ) ©,B)3,T) 5

13

ERDIEN

KonuuecTBo Touek paspbisa yHKUMM f (x) =

a)2,06)5,8)3,11

14

MpounssogHasa yHKUMM y = \/;sinx paBHa

1 .
a) y=—=cosx, 6) y= sinx + x/;cosx

|
21x Jx

sinx — \/;cosx

|
B) y=—s1nx+\/;cosx,r) y=

15

1
2Jx 2Jx

Mpou3Bo/Has BTOPOro nopsiaka pyHkuMM y =e’ > pasHa

a) 4¢>7,6) 2" ,B) 7, 1) dxe’ ™

16

Touka aKkcTpeMyMma yHKUMN ) = e -1 paBHa




17 Myctb z=1+i.Toraa (1+i)4 paBHO:
a) —242.,6) 4,8) 22,1 —4
18 | Haittn sHaueHme BbIpaXKeHUs (7 + i)(2 - i)
a) 15+5i,6) 15-5i,8) 13+5i,r) 13-5i
19 HanTtun Bce (‘ﬁ
a)1,6)1,-18)1,-1,i—, r)-1
20 3 5 1
MHOXeCTBO NepBoOGPasHbIX (YHKLMM f(x) =x" + 6\/; — — UMeeT BUf
x
1 4
a3+ +lic 6) — +5xJx —In
55 4 x2 4
by
x* 5 —x* 5
B) T—Sx\/;+ln(x(+C r 2 +5x\/;—ln(x(+C
21 16
B onpeneneHHom mHTerpane J. dx BBEAEHa HoBas nepemeHHas [~ \& Toraa uHTerpan
2 3+x
“meeT Bua:
4 4 16 4
dt 2tdt 2tdt tdt
a [=—— 6 [T 8 [——n ]
03Tt 03Tt oy 3+t 03Tt
22 0z 243y
YacTHas npouseogHas 8_ yHKUMKM z = ¢ “MeeT Buz
X
2 2 2 2
a) e +3y,6) (2x+3)e" +3y,B) 2xe” +3y,r) 3e" +3y,
23 2,
YacTHast npousBoHas BTOporo nopsifka 6_2 yHKUMU Zz = xzy3 - 2xy2 +3 wumeeT Bug
X
a) 6xy° —4y,6) 2)°,
B) 6x°y—4xy, 1) 6x°y—4xy+3
24 ) 2
MpagmeHT pyHKUMM z = X~ + y B TOuKe (1, 2) paBeH
a) {274} 6) {272} B) {_231} r) {174}
25

AkcTpemym dyHKUMM z = X° + y* +1 gocTuraeTcs B Touke

a) (1,1)6) (2, 2) ) (0,0) r) (-1,0)




26

y#0

O6Luee pelleHre anddepeHLManbHOro ypaBHeHus  yxdx + (1 +x’ ) dy=0 npu nmeeT

BUL;

)C¢O’6) y:;u

C
a) y=——
NIE 1+x’
B) y=C1+x*,C#0,r) y=

C=#0

1+x7°

27 | KopHU xapakrepncTMYecKoro ypaBHeHUs NMMHENHOro 04HOPOAHOro AnddepeHLmansHOro ypaBHeH s
paBHbl: k, = 2,k, = 3. Torna 310 ypaBHeH1e nveeT Bua:
a) y'+2y'"+3y=0,6) y"-5)"+6y=2x+3,
B) y"'=3y'+6y=0,r) y"+5"'+6y=0
28 w qnn
X
Pagnyc cxogumocTu cTeneHHoro psiaa Z paBeH:
n=1
1 2 3
a) —,6) 3,8) —, 1) —
3 3 2
29 Psip Telinopa ans dyHKuuM y = sin x” HAUMHAETCS CO Criaraemblx
3 3 6 x()
a) X——+..6) X’ ——+.. B) X’ ——+.. Nx’——+
3! 3
30 06wmit Bug paga dypbe ana pyHKUMM y = x® B Ha uHTepBane (-1; 1] paseH
0 a 0 0 i 0 i
a)Zan cos nx 6)70 + Zan cosnx B)b, + an sinax r) an sin nx
n=1 n=1 n=1 n=1
31
—=2x+2y
O6WwuMm pelieHnem cuctembl anddepeHumnanbHbIX ypaBHEHWIA byner
Y
—=x+3y
d
_ t 4t
| x(t)— Ce +C,e 5 x(t) =Ce +Ce" | x(t) = Ce' —Ce"
a 1 B
y(t)= —EClet +C,e" y(t)=Ce +Cye* y(t)=—Ce' +C,e"
x(t)=Ce +C,e”
" Ui
y(t)= —ECIe +Cye
32 | YCTpoWcTBO COCTOUT U3 TPEX ANIEMEHTOB, paboTaloLmx He3aBMCUMO. BeposaTHocTn 6e3oTkasHoM

paboTbl 3TMX 3reMeHTOB ( B TedyeHue paboyero aHs) paBHbl cooTBeTcTBeHHO 0,9, 0,8 1 0,7. Toraa
BEPOSATHOCTb TOTO, YTO B TedeHne paboyero aHs 6yayT pabotatb 6e30Tka3HO BCe TpY anemMeHTa
paBHa




a) 0,72; 6) 0,504; B) 0,8; 1) 0,56

33 | C nepBoro ctaHka Ha cbopky noctynaet 45%, co BToporo — 55% Bcex getanein. Cpeamn geranen
nepeoro ctaHka 90% craHgapTHbIX, BToporo — 80%. Torga BepoATHOCTb TOrO, YTO B3siTas Haygady
JeTanb oKaXeTcst CTaH4apTHOW, paBHa
a) 0,325; 6) 0,155; B) 0,15; r) 0,845

34 | BepoATHOCTb TOF, YTO Maccakup OMO34aeT K OTnpaBneHuio noesga, pasHa 0,02. Haiiru
HaMBepOATHeNMLLEee YAC0 0NO34aBLUKNX K Noe3ay M3 855 naccaxKMpoBs
a)18 6)168)17 )19

35 2

ax” x€[0,0
Kakum pomkHo 6bite (I, uTobbl OyHKuma f(x) = 0.0] ABNANACE MAOTHOCTbIO
0 x¢[0,1]
BEPOATHOCTM C/TYYaiHOM BE/IMUYMHBI X, NPUHUMAIOLLEN tobble 3HaYeHUs?
a)l 6)3 3)2 r)-1
36 | MpoBoaMAUCH B3BELUMBAHUA KOMMIEKCHOW HUTK. Pe3yabTaTbl M3mepeHunin maccosl M (r): 62,5; 63,5;

63,2; 61,4; 62,8; 63,1. HaliTn OLLEHKY MAaTEMATUYECKOTO OXUOAHUA.
a)62,75 6)62,5 B)62,8 T1)63




MpunoxeHue 2

MpunoxeHune

paboyelt NporpaMmbl AUCLUMIMHDI MaTemaTuka

HauMeHoeaHue OUCUUMITUHbI

no HanpasrneHuo nogrotoskn 15.03.04 ABToMaTu3aLmsa TEXHONOrM4YECKUX NPOLIECCOB 1 NPOM3BOACTB
HanmeHoBaHwe Ol (npocouns): BCe npocumnu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusl (3agaym, Kenchbl)

Ycrnosust TUNOBbLIX 3aaad (3aaaY, KelcoB)

2 3 4 1 0 2
A=q1 2 0 B={3 2 1
1 1 3 4 2 0
[aHbl maTpuubl 7

Havtv matpuuy: C=A4-B —-3B

2 | lMNycTb gaHa cnctema NMHENHbIX YypaBHEHNI

x,+ 4x,— 6x,=—6
2x,+ 2x,+ 4x,= 2
x,+4x,+ 2x,=-1

3anuncatb paclnNpeHHyo MaTpuly CUCTEMbI, HanTK ee pelleHne metTogamum Kpamepa M nNonHoro
UCKINHOYeHnA

3 | Cucrema ypaBHeHUI 3aaHa CBOEN pacLUMPEHHOW MaTpuLEn

_ 3
A={2
1

[\ IV, EEN

25
3k
39

1) 3anucaTb cMCTEMY B KAHOHWYECKOW chopme
2) pelmTb 3Ty CUCTEMY METOAOM OBpaTHON MaTpULibI

4 [aHbl BepLUHbI MTUPaMUAbI: A(6,7,13), B(2,4,6), C(4,7,12), Q(6,16,24).

Cpeqacrsamu BeKTOpHOM anre6pbl HanTu:

1) AnuHy BekTopa BC

2) yron <p|v|e>|<p,y Bektopamn BC n BQ

3) nnolaab OCHOBaHMS MMpaMubl ABC

4) obbem nupamugbl

S | Tpeyronbhuk ABC 3aaaH CBOUMM BEPLUMHAMM
A(57), B(84), C(3,-3).
Haritn: 1) ypaBHeHue ctopoHbl BC (B oTpeskax Ha 0ocsx)

2) ypaBHeHue CTOpoHbl AB (B obleM Buae)
3) yron mexay ctopoHamu AB w  BC
4) ypaBHeHue MeguaHbl BM

BblcoTbl AK




[laHo ypaBHeHWe KpyBOI BTOPOro nopsaka.
4x* +9y* =36.

OnpeaennTb TWN KPMBOK, HANTU NapaMeTpsbl.

7 [aHbl KOOpANHATLI TOYEK: A(6,7,13), B(2,4,6), C(4,7,12), D(5,16,24).
Hantu: 1) ypaBHeHue npsmon 4B B KaHOHUYeckow chopme
2) ypaBHEHUWe NPsIMO, NMPOXOAsLLeN Yepes Touky D napannesnbHo npsmon AB
3) Tynoit yron mexgy npsmbimu AB u AD
4) ypaBHeHue nnockoct ABC
5) yron mexgy npsmon  AD v nnockocTbio ABC
8 | Bblumcnutb npegen
. 3x =2x"+3
11m3—
o 2x” +4x -5
9 . 3 2 3
Bblamenuts npepgen  limctg x(cos X —cos x)
x—0
10 X, x* =2
Y=-x"=2<x 0
. 4=x,x>0
Hantu Toukn paspbiBa cyHkUmMK. Caenatb YepTex.
11 | Hantu npousBoaHble PYHKLNIA:
_ _cosx
1 1-sinx ,
2. y=4cos’ x ,
3 y= et by
12 3 . Insinx
Haiitn npegen, ncnonb3ays npasuno Jlonutans lim——
*-0]n sindx
13 z
[aHbl komnnekcHble uucna: z, =4+5in z, =3-2i . Ham z, -z,,—.
Z;
4 Havmm Y +i
15 | BbluMCnnTb MHTErpans:

arctgx
e &

1.
1+x

dx,

2

2. I(2x —7)cos3xdx,

xdx

3. J._(x+1)(x2 +1)




16 N
x" =4
Bbluncnutb nHTerpan: I dx
> X
17 5
BbluncnnTs nnowaas urypbl, orpaHMYeHHoN nnHnamn: y = —un x + y = 6. Caenatb vepTex.
X
18 x 0z 0z
z=In—. Mposeputs, yt0 —-x+—-y=0.
y ox Oy
19 1 Vicenenosats dYHKUMIO Ha BKCTpeMyM:  z = x° + 4y —2xy +2x + 4
20
PewwnTs ypasHeHme: x1/1—y dx + y\1-x>dy =0
21 2
Haiitu pelueHne ypaBHeHuss ' —— y=Xx Yy[OoOBMETBOPSIOLLEE HAYallbHLIM YCIIOBUSIM (y) LT 2.
X -
22 | Hawiti YyacTHOe peLueHne ypaBHEHNs!, yOOBNETBOPSAIOLLEro yka3aHHbIM HavanbHbIM YCNOBUSAM:
Y-Sy =0,(y),, =5(0),, =8
23 | Haitru obLuee pelleHne ypaBHeHus: "' —y = xe
24 | Pewwutb cuctemy
dx
—=2x+2y
dt
d
2 _x13 y
dt
25 ol 1 2! 3/ n!
WccneposaTth pag Ha CXOOUMMOCTb: 2—3 = + - + - +...+ — +
o r 2 3 n
26 w on 1
Hantn nitepsan n paguyc cxoanmocTu psaa: Z r - —xt— . —x"+
=n+l 2 3 n+l
27 | Pa3noxuTb B pag ®ypbe dyHKUMIO
n-2X, -m<x<0
f(x)=
T, 0<x<nm
28 | Pewwute 3apgady: 13 konoapl B 36 kapT BblbmpatoT Ase. KakoBa BEpOATHOCTbL TOrO, YTO 3TO: @) ABE
Aambl; 6) ABa Kopons; B) AaMa U1 KOposb B yKazaHHOM nopsiake
29 | Pewwute 3agady. Tpu OXOTHMKa CTPEnAIOT B Lenb. BeposTHOCTL nonagaHus B Lenb A4S NnepBoro
oxoTHuka pagHa 0.7, ana sToporo — 0.8, ansa Tpetbero — 0.5. HaiTn BepoATHOCTb TOro, YTO: a) BCe
Tpoe nonagyT B Uenb; 6) nonageT xoTs Obl 0OAMH; B) NonagyT POBHO ABOE.
30 | Hanncatb 3akoH pacnpeaeneHusi ucnpasHbIX NpuBoOpoB, ecnv Bcero Nnpubopos 3, a BEpPOATHOCTb AN

Ka)kJoro n3 Hux obiTb ncnpaBHbIM 0,9.




Hawntn matematnyeckoe oxugaHue 4micna ncnpaBHbIX an6op0B

31 | OnpepennTb cpedHee kBagpaTU4ecKkoe OTKIMOHEHMWe criydanHon owmnbkm npubopa, ecnu owmnbka
NoAYMHAETCS HOPMarnbHOMY 3aKOHY pacrpefeneHus ¢ MaTemMaTUYeCKUM  OTKITOHEHWEM, PaBHbIM
HyJ0, a8 BEPOSAITHOCTb TOTO, YTO OLMOKa NexuT B npegenax +21 mm pasHa 0,997.

32 | Haiiti 10 3aJaHHOMY BapHMallMOHHOMY PSIIy BBIOOPKU BLIOOPOYHOE CPENHEE X ,

BBIOOPOYHYIO AUCTIEPCHUIO o’ Y HCTIPaBJICHHYIO BEIOOPOYHYIO TUCTIEPCHUIO s?.
¥ 5 10 | 15 | 20 | 25

i

n 1 5 | 20 | 14 | 10

i
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