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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kapeapsl [IpukiaaHoit MaTeMaTHKU ¥ HHOOPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporoxom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB




1 eau ocBOEHUS TUCHUIJIHHBI (MOIYJIs1)

Henps wuzyuenuss aucuuiuinHbel "Marematuka" COCTOMT B OBJIQJICHUU CTYACHTAMHU
HEOOXOMMBIM ~ YpPOBHEM  OOMIETPOPECCHOHANBHBIX  KOMIETCHIMMA,  MPEINOJararoinux
(hopMHPOBaHKE Y HUX [[EIOCTHOTO HAYYHOTO MPEACTABICHHS O MATEMATHKE U €€ MPUIIOKEHUSX,
MaTEeMaTHUYeCKOTO MBIIUICHUS, TPHOOPETEHNE HABBIKOB PEUICHHUS psia MPHUKIAJHBIX 3a/ad,
COOTBETCTBYIOIIMX OCYILECTBICHUIO IEATEIHHOCTH MO Mpoduito moaroroBku «CucreMHas
WHXEHEPHUS B MAIITHHOCTPOCHUI

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Huctunnuua MaremaTuka BXOJUT B 00s3aTE€NBHYI0 YacTh Y4YeOHOro IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

Huctunnuua MartemaTuka BXOJUT B 00s3aTE€NBHYI0 YacTh Y4Y€OHOro IUIaHa
oOpa3oBaTesbHOM mporpammsbl. [l M3y4eHHs] OUCUUIUIMHBI HEOOXOAMMBI 3HAHUSA (YMEHUS,
BIIaJIeHUs), COOPMHUPOBAHHBIE B pe3yJIbTaTe U3YUYEHUs Kypca MaTeMaTHKU B 00bEME MPOTrpaMMBbl
CpeJIHEH. IIIKOJIBL.

3HaHus (YMEHHUS, BJIQJICHUs ), TIOJTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

dusuka

[IpuknagHas MexaHHuKa

Jloruka B pelIeHHH TEXHUYECKHX 3a7a4

Nudopmaruka

CuctemMHbIi aHAIU3

HudpoBoe monennpoBanme GU3NKO-XUMHUIECKUX ITPOIIECCOB

Ananu3 GpUHAHCOBO-X035UCTBEHHOU ACSITEIIBHOCTH MPEITPUATHS

Xumust

MonenupoBaHue U IPOTOTUIHPOBAHUE CIOKHBIX TPOCTPAHCTBEHHBIX 0OHEKTOB

DKOHOMMKA NPEIIPUATUS

3 KomnereHuuu odyuyarierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3synbTaTte ocBoeHus AUCUUIUIMHBI (Moayis) «MaTtemaTtukay oO0ydaroniuics: JoMKeH
007a/1aTh CIEAYIONIMMHI KOMITETEHIIUSIMU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-1 Cmocoben IIPUMCHATH C€CTCCTBCHHOHAYYHbBIC H O6H_[eI/IH)KeH€pHLIe 3HaHHUA, MCTOAbI
MATCMATHYCCKOI'O aHaJIM3a U MOACJINPOBAHN B HpOd)eCCHOHaHLHOfI JCATCIIBHOCTH,

OIlK-1.1 Pemaer crangaptHeie mnpodeccuoHalbHBIE 3alaud ¢ IPUMEHEHHEM
OOLIEMH)KEHEPHBIX 3HAHUN
OIlK-1.2 [IpumMensier MeToabpl MOJAETUPOBAHUS M MAaTEMAaTUYECKOTO aHaiu3a s

PCUICHUA 3a/1a4 B HpOd)eCCHOHaHLHOﬁ JACATCIIBHOCTHU




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3adernpix equnui 540 akan. 4acoB, B TOM
qucle:
— KOHTaKTHas pabora — 259,2 akaJ. 4acos:
—ayauTopHas — 247 akajl. 4acoB;
— BHeayauTopHas — 12,2 akaj. yacos;
— camocTosTenbpHas pabota — 173,7 akaj. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— MOATOTOBKA K dk3ameny — 107,1 akan. wac

dopma aTTecTaluy - SK3aMEH

AynuropHast g s
o | xomraxTHas paGora E QE dopwma TekyIero
Paszen/ Tema § (B akan. yacax) E > Bun 3 KOHTPOJIA Ko
N — : g © | camocrosTenbHoOM ycrieBaemocT u KOMITETEHIIHH
O 5 2 &5 paboThI MPOMEKYTOTHON
Tex. J;:H~ “E;‘:T 5 % aTTecTalyy

1. Pazpen 1. Jluneiinas wu
BEKTOpHasl ajirebpa
1.1 Jluneiinas anre0pa.
[HeiicTBus Hax MaTpuLaMU. )
S;:)%ii?:ﬂeﬂn nooux CaMOCTOi[TCJ]bHij IMposepka
MeTobl pellieHis CHCTeM 7 8 o |M3yuenne yueOHOM WH/MBHyallbHbIX OIlK-1.1,
HEHHBIX ypaBHemT: JIUTEPATYPHI; 3a/IaHUM. OIlK-1.2
METO/I 00paTHOW MaTpHIIbI, g:;f;?a Kontponbuas padora
mo ¢opmynam Kpamepa,
meton ['aycca

1
1.2 BekropHast anre0pa.
[TonsiTue BEKTOpa.
HpOGIfLII/I}I BEKTOpa Ha OCb. Tomex
JluneliHple omepanuu Haj OTONHHTENBHOM [IpoBepxka KOI:I’CHGKTOB. OITK-1.1,
BEKTOpaMH u ux 4 6 2 [TuceMenHsI# onpoc,
cBolicTa.Paznoxenue HH(I)OpMaP 1u o o0cy>kaeHne OIK-1.2
BEKTOpa o 0azmucy. SAIAHHON TEME
Henuneiinsie orepanuu
HaJl BEKTOPaMu
Wroro no pazaeny 11 14 4
2. Pazgen 2. AmanuTtHueckas
TeOMETpPHUs
2.1 AHanuTHYeCKast Tonck
ggfjﬁm}l:a Eigzigzg 4 6 2 JIOTIOJTHUTENBHOM VYerHslit ompoc, OIIK-1.1,
KpuBble BTOPOro MopsKa I/IH(I)OpMa\I’_[I/II/I no | mpoBepka koHcrnekroB |  OIIK-1.2
A TTOCKOCTH 3aJJaHHOH TeMe
2.2 AHanuTHYeCKast
TeOMeTpus Bl 4
ggggggz};f:;é Baamuroe Pabora ¢ IMposepka
MOCKOCTEH, TpAMEIX B 4 6 2 JEKTPOHHBIMU WHTEpPHET-TeCTa, OIIK-1.1,
mpocTpaECTRe, 4  TAKKE TECTOBBIMU BBIIIOJIHEHHOI'O B OIIK-1.2
o w mockoeTH, Yo CpencTBamMu JIOMAITHUX yCIIOBUSIX
MEXy TIPSIMOM u
IUIOCKOCTHIO. [loBepxHOCTH
HUroro no pazueny 8 12 4
3. Pasmen 3. Bsemenne B
MaTeMaTHYEeCKU aHaJIu3




3.1 YucnoBble MHOXECTBA.
Tlone KOMIUIEKCHBIX 4YHCEN

IloaroroBka K

ITpoBepka KOHCIIEKTOB.

N OIIK-1.1
C. Pemenue 2 3 2 npaktuyeckoMy | ITuceMmeHHBIH onpoc, OIK-1 2’
anreOpanvIecKux 3aHATHIO o0CyXKIeHH '
ypaBHeHu# Hajg nonem C
3.2 Ocuosrsie| 1
CamocrosiTennbHOe
JJIeMEHTapHble (D YHKIUH. o Iposepka
u3ydyeHue yueOHoi
[locnenoBaTenbHOCTH U UX WHAWBUIyaJIbHBIX OIIK-1.1,
4 8 2 JIUTEPATYPHI; .
npenensl.  llpenensr  u YCBOCHHC 3aJaHUN. OIIK-1.2
HETPEPhIBHOCTh KIUH KoHnTponbHas paboTa
peb (ub YHKIL KOHCIIEKTa i p
OJTHOM MepEeMEHHON
Wroro no pazneny 6 11 4
4. Paznen 4,
JuddepennmansHoe
ucUKCIeHHEe (YHKIMH  OJHOM
41 IIpousBoanast.
Mexanndeckuii,
TEOMETPUIECKUI u
9KOHOMHYECKHI CMBICIT
N [Nouck
MIPOU3BOIHON u .
JIOTIOJTHUTEITBHOM
muddepennmana. Ilpasuia
uH(OpMaIHH 110 IIposepka
I hepeHIpoBaHHUI. .
Tdbdeperumpoparme 3 5 20 3aJaHHOH TEME. WHIWBUIYaJIBHBIX OIlK-1.1,
p P N CamocrosiTennsHOe 3a/IaHUM. OIIK-1.2
HESIBHO 3aJaHHOM " o
N nzyuenue yueOHoii| KonrponpHas pabora
mapaMeTPUUYECKH 3aTaHHON N
Y HAy4IHOH
GbyHKIMY.
JUTEPaTyphI
Jlorapugpmudeckoe
i depeHIpoBaHue.
Teopembl 0 CpeHUX
3HAYEHUSIX
1 CamocrosTenpHOe
4.2 ITpousBoaHbIC u n3yueHue yueOHoii | [[poBepka KOHCIIEKTOB.
muddepeHranbl  BBICIINX W Hay4YHOU [TuceMeHHsIi onpoc, ONK-1.1
TTOPSIJIKOB. dopmyna 4 6 8,2 murepatypel.  |oOcyxnenue.[IpoBepka OIK 1' 2’
Teitnopa. IIpaBuno TloaroroBka k WHAUBUTYaJIbHBIX '
Jlonurans. MPaKTHUYECKOMY 3a/1aHui
3aHATHIO
CamocrosiTenpHOe
4.3 Hccnenoanue U3y4YCHHE YUeOHOM
GbyHKIMIA OJTHOM U HaY4YHOU IpoBepka
MIEPEMEHHOH C ITOMOLIBIO 4 6 10 JIUTEPaTypBhl. WHIUBUAYAJIBHBIX
nuddepeHInanTbHOrO Pabora ¢ 3aJIJaHHH.
WCYHCIIEHHS U TIOCTPOCHHE anexTpoHHbIMU | KoHTponbHas pabora
uX rpa)uKoB TECTOBBIMHU
CpencTBaMu
Wroro no pazaeny 11 17 | 38,2
HUroro 3a cemectp 36 54 50,2 3K3aMEH
5. Pazmen 5. MWurerpansHoe
ucyncieHne (OYHKIMH — OJHOH
IIepeMEeHHOU
5.1 IepBooOpazHas
GbyHKIHSL.
Heomnpenenennsrit
MHTETPAT U €ro OCHOBHEIE
CBOJCTBA. Tabnuma Brmmonaenne
HEOTPEIeTICHHBIX MeTOII[-LI 2 3 5 10 €HHPOBOYHBIX Obcyxnenme, OIIK-1.1,
| TperHp IMChMEHHBIN OIpoC OIIK-1.2
HETIOCPEACTBEHHOTO KOMILTEKCOB
MHTETPUPOBAHHSL.
OCHOBHEIE METOBI
HHTErpUpOBaHHAYo:
MOJICTAHOBKON  (3aMeHOM




5.2 UnrerpupoBanue CamocrosiTenbHOe
JPOOHO-PAIMOHANBHBIX u3ydeHne yuaeOHoi
GbyHKIHN. U Hay4HOHU OIK-1.1
Wnrterpuposanue 4 6 12 JIUTEPATYPBI. TectupoBanue OITK 1' 2’
TPUTOHOMETPHIECKUX u IMoaroroBka k '
HpPPALUOHATBHBIX MPAKTHIECKOMY
BBIPOKCHUI. 3aHATHIO
53 OnpeneneHHBII
HHTETpall. dopmyna
Herotona-JleliOuuna. IoaroroBka x
CroiicTBa  OIpEAEICHHOTO MPAKTHICCKUM
IIposepka
UHTerpana. 3ameHa 3AHATUAM.
N WHTEPHET-TECTa,
HIepeMEHHOI u 4 6 12 PaGora ¢
BBITIOJTHEHHOTO B
WHTETPUPOBAHUC o ANIEKTPOHHBIMHU
JIOMAITHUX YCIIOBUSIX
YacTsIM B OIPEACICHHOM TECTOBBIMHU
uHTerpane.  BhrumcieHue CpencTBamMu
miomaned, AIUH OyT |
00bEMOB T€Jl BpalleHUs
54 HecoGcrBeHHbIe CamocrosiTennsHOe
uHTEerpasibl.  AOcomroTHas U3y4eHHE Y4eOHOM
P 2 2 6 ya yHen Konrponehas pabora
CXOJMMOCTb. TpusHaku Y HAy4IHOH
CXOIUMOCTH. JIUTEPaATyPhI
Hroro 1o pasneny 13 19 40
6. Pasznen 6.
JuddepenumansHoe
HCUUCIICHUE ¢$yHKIMU
6.1 Onpenenenne OHIIL
IIpenen um HenmpepbrIBHOCTH
OHIL YacrtHble
[IPOU3BOJHBIE  SIBHO U CawmoctosTenbHoe ITpoBepka KOHCTIEKTOB
P U3y4YCHHE Y4eOHOI POBEP . ‘| OIIK-1.1,
HESIBHO 3aJIaHHBIX 3 6 8 o [TuceMeHHsIi onpoc,
N U Hay4HOH OIlK-1.2
¢bynxuuii. IIpousBoaHas mo [ o0cy>KaeHH
Hampasinenuto. ['paguent.| 2 patyp
KacarenpHas miockocTs U
HOPMaJIb K IIOBEPXHOCTH
o o Tlouck
6.2 JlokanbHbIH, YCIOBHBIHI . IpoBepka
N JIOTIOJTHUTEIIbHOM OIlK-1.1,
U TIIOOABHBIA AKCTPEMYM 3 6 12 WH/IMBUTYaJIbHBIX
UHPOPMAIIH IO . OIlK-1.2
OHII . 3alaHui
3aJaHHOH Teme
Wroro no pazaeny 6 12 20
7. Pazmen 7. WuterpanbHoe
HCUHUCIICHHE GdhyHKUIMH
HECKOJIbKHX IT€PEMEHHBIX
7.1 JIBoWiHOW WHTErpam u
€ro OCHOBHBIE CBOICTBA.
. CamocrosTenpHoe
CBeneHue JIBOMHOI'O o
U3y4YCHUE YUCeOHOM
UHTETpaNia K MOBTOPHOMY .
NN Y HAyYHOH [IpoBepka
HHTETpay. JIBotiHOM OIlK-1.1,
3 6 12 JIUTEPATYPHI. WH/IUBUTYaJIbHBIX
HHTETpAJl B  TOJSPHBIX N OIlK-1.2
IToxaroroska x 3aJaHAn
KOOpAMHATaX.
MPAKTHIECKOMY
I'eomerpuueckue u
3aHATHIO
(bu3nUecKUe TPUIIOKCHHS 5
JIBOMHOTO MHTETpaa
7.2 TpoiiHO#1 UHTErpa, ero
CBOWCTBA M BBIUHCIICHUE.
TpoitHoli  wHTErpan B
OVTHHAPHYECKUX u Bomonmenme Ob6cyxaenue
P 4 6 7,25 | TpeHMpOBOYHBIX YHACHHC,
cepraecKux MHCBMEHHBIH OMpPOoC
KOMILTEKCOB
KOOpAMHATaX.
I'eomerpuueckue u
(du3HyecKre TNPHIIOKEHUS
HUroro no pazueny 7 12 119,25




8. Pazgmen 8. OOBIKHOBEHHEIE
JrddepeHraIbHbIe YPaBHEHHS

8.1 OOBIKHOBEHHBIE
i hepeHanbEHbIe
ypaBHeHuss 1  mopsiaka.
OCHOBHBIE TIOHSTHS, BUIBI
pewennid. 3amaya Komm.
Teopema cylmiecTBOBaHHUS U
€MMHCTBEHHOCTH PeICHNUS
3a/1a4n Kommn.
I'eomerpryeckuii  cMmbICa
g epeHIraTLHOT0
ypaBHEHUS IIEPBOrO
HopsAKa.

Mertonsl pelenus
muddepeHIanbHbIX
ypaBHEHUI IIEPBOrO
HOpsAKA.

IloaroroBka k
MPaKTUYECKUM
3aHATHSIM.
Pa6ora ¢
3JIEKTPOHHBIMHU
TECTOBBIMH
cpelacTBaMu

KontpompHas padora

OIIK-1.1,
OIIK-1.2

8.2 uddepenunanpHbie
ypaBHEHUS BBICIITUX
HOPSAAKOB,  JIOIIyCKAroIue
MIOHIKEHHUE MOops KA.
JluHelHbIe ONHOpPOAHBIE U
JIMHEHHBIE HEOIHOPOJHbIE
i depeHanbHbIe
ypaBHEHHUS N -0ro IMopsaka
c IIOCTOSTHHBIMU
K03h GHULEHTaMU.
Cucremsl
mddepeHIanTbHbIX
YpaBHEHUII W METOIbI UX
peuieHus.

7,05

CamocrosiTenbHOe
u3ydeHue yueOHoi
U Hay4HOH
JIUTEpaTyphl.
Ilonroroska k
PaKTUIECKOMY
3aHATHIO

O6cyxaenue,
MMCHMEHHBIHN OIpoC

OIIK-1.1,
OIIK-1.2

HUroro no pazneny

12,05

HUroro 3a cemectp

34

51

91,3

OK3aMCH

9. Pazmen 9. Yucnosble
(yHKIMOHAIILHBIE
pansducioBbie
(YHKIMOHAJILHBIE PSABI

"

9.1 UYucnoBbie  psabl:
OCHOBHbIE TIOHSATHSL.
Yucnossie pAnsI c
HEOTPHULATEIbHBIMU
YIeHaMM M TIPU3HaKH HX
CXOIMMOCTH
3HKOUEPETYIOMINECS] PSIIBI:
abCoNIOTHasE M YCJIOBHAs
cxonuMmocTb.  CxoanmocTh
3HAKOIEPEMEHHBIX PSIO0B

CaMoCTOsATEIBHOE
U3y4YCHUE YUeOHOM
JIUTEPATYPHI,
BBITIOJTHEHHE
WHIUBUTYaJIbHBIX
3aJaHAn

[IpoBepxka
WHIUBUAYAJIbHBIX
3amuuit. KontponbHas
pabora

OIIK-1.1,
OIIK-1.2

9.2 OyHKIMOHATILHBIE
psanel. O0nacTb | THUIIBI
CXOIMMOCTH
(YHKIIMOHAJILHOTO  psiza.
Crenennsie PAIbL
Paznoxenne ¢QyHkimid B
CTENeHHbIE PSLIBL.
[Ipunoxenuss  psgoB B
TIPUOJIMKEHHBIX
BBIYHCIIECHUAX u
PaCKpPBITHIO
HeomnpeaeaeHHOCTeH.
Paner Dypoe o
TPUTOHOMETPHIECKUM
crcTeMam GyHKIHH.
Paznoxenne ¢yHKIME B

TTouck
JIOIIOJIHUTENHLHON
HH(POPMAIHH IO
3aJaHHON TEME

[IpoBepka KOHCTIEKTOB.
[MucemennsrIit onpoc,
o0CyXIIcHHE

OIIK-1.1,
OIIK-1.2

Uroro no pazneny

12

15




10. Pasmen  10.
BEPOSITHOCTEN
MaTeMaTHYeCKasi CTATUCTUKA

Teopus

n

10.1 CayugaiiHble COOBITHSI.
Knaccuaeckoe,
reoMeTpu4ecKoe u
CTaTUCTHYECKOE

IloaroroBka k

OIpe/esieHHsT BEPOSITHOCTH. MPAKTHICCKUM
Teopembl  CIOXEHUS U 49 3AHATHUSIM. Sampra TP OIlK-1.1,
YMHOXEHHS. VYcnoBHas ' Beinonnenne TP OIIK-1.2
BEPOSITHOCTb. dopmyna «CrnyyaiiHeie
[IOJJHOH  BEPOSATHOCTH U COOBITHS
¢dopmyna baiieca. Cxema
beprymnu, npuGnmxeHus
Jlammnaca u Ilyaccona.
10.2 CrnydaiiHble
BEJNYUHBI. J[UCKpETHBIE H
HENpephIBHbIE  CITy4aliHbIe
BEJIMYUHEIL. Pan
pacnpenenenus, QyHKIHS IoaroroBka
u IJIOTHOCTh MPAKTHICCKUM
[IpoBepka KOHCIEKTOB,
pacnpeneneHusl. 3aHATHAM. . OIlK-1.1,
4 YCTHBIN OIPOC,

MaremaTtnueckoe Bemonnenune NJ13 o6CysKIeHHE OIIK-1.2
OXXHMJAaHUE U JUCIepcus, «CrnyuaiiHbie Y
HayvaJbHbIC U LIEHTPAJILHBIC BEJIMYHHBD»
MOMEHTBI. WzBecTHBIE
pacrpeneneHus
(mokazatenbHOE,
paBHOMEpHOE,
10.3 JIBymepHbIe Tororoska k
JUCKpETHBIE  CilydailHble| 3 HpaKTHYCCKHM
BEJIMYHHBI. OyHKIMS SAHATIAM ITposepka OIIK-1.1,
pacnpeneneHus, CBOMNCTBA. 5 BAIIONHCHNE 'HIB uHauBuayanbHeix  |OINIK-1.2
YHucnossie . 3a7aHuN

«Crnyuaiinbie
XapaKTePUCTHUKU. BOTHHHED
DJ1eMeHThI TEOpUH

IloaroroBka k
10.4 I'enepanbHas u DAKTHYCCKIM
BBIOOpOYHAS p3aH>1Tm1M
COBOKYITHOCTb. :

y Beimonuenue M/13 OINK-1.1
CraTHCTHYECKHE  OLECHKH «OBpaGorka -1.1,
rapaMeTpoB 5 p [Tucemennsiit onpoc |OTIK-1.2

CTATUCTUYECKHUX
pacnpenenenusi. Touedynsbie AHHBIX
U WHTEPBAJIbHBIC OLEHKU. I/Iccnenosa.ﬂne
OMmnupudeckast — GyHKIHS CTATHCTHIECKIX
aCTIpECTICHHS. N
pactipen 3aBUCHMOCTEI»
IToaroroska k
MPAKTHIECKUM
10.5 CraTucTryeckas p3aHHTI/IHM
TUMOTE3a H CXeMa ee :
Bemonaenune N3 OIK-1.1
TPOBEPKHU. Kpurepun «OBpaGorka [IpoBepka KOHCTIEKTOB, -1,
IMupcona u 4 p YCTHBIH OIpOC, OIIK-1.2
CTATHCTUIECKHX
Kommoroposa-CmupHOBa JTAHHBIX o0CyXIIcHHE
MIPOBEPKHU THIIOTE3HI O BUAE HCCJ‘IC,I[OBa.HI/Ie
PaCHpCEACICHHA. CTATUCTUYECKUX

3aBUCUMOCTEI




IloaroroBka K

MPAKTHIECKUM
10.6 Ornenka 3AHATHSIM.
CTaTUCTUYECKON Brimonmaenue 1/13 TpoBepia OIK-1.1,
3aBHCUMOCTH. «O0paboTka
N 4 3 6 WHIUBUAYaJIbHBIX  |OINK-1.2
Br160poYHBbIi CTATHCTUYECKUX N
3alaHuit
KO3 PUIUCHT KOPPEISLUH. JTAHHBIX.
JIunelinas perpeccus. Hccnenoanue
CTATHCTUYCCKUX
3aBUCUMOCTEW
HWroro no pazzaeny 24 21 | 28,2
HUroro 3a cemectp 36 36 |322 9K3aMeH
HToro no AWCIATIINHE 106 141 |173,7 JK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C 1enpl0 YCHENIHOTO YCBOCHHS ITUCIHUIUIMHBI «Marematuka» ©u  (HOpMHUpOBaHUS
TPCGYCMBIX KOMHCTCHHI/Iﬁ npeamnojgaracrca IMPHUMCHCHUC PA3JIMYHBIX 06pa3OBaTeJIbeIX
TEXHOJOTHI (JIMYHOCTHO-OPHEHTUPOBAHHBIE W PA3BHUBAIONINE), KOTOPHIE O0O0ECIIEYMBAIOT
JOCTIKEHHE TUTAHUPYEMBIX Pe3yJIbTaTOB 00pa30BaHUsI COTJIACHO OCHOBHOW 00pa30BaTEbHON
nporpamme. B ux umcne: muddepeHumupoBaHHBI MOIX0A, KOMIETEHTHOCTHBIH MOJIXOM,
npoOieMHOe obOyueHue, 3BPUCTUYECKOE o0ydeHue, HCII0JIb30BaHNE CUCTEMBI
«HTEpHET-TpeHAKEPB» B cdepe oOpazoBanus» U 1p. VHTEpHET-TpeHaKepPhl MOTYT OBITH
II0JIC3HBbI JJIA CaMOO6yLIeHI/IH, CaAMOKOHTPOJIA CTYACHTOB IIPH IMOATOTOBKE UX K IIPOMEKYTOUYHBIM
W UTOI'OBBIM aTTCCTAllUAM U ITO3BOJIAIOT HPUMCHATH JUCTAHIUOHHBIC TEXHOJIOTHUN 06y‘-IeHI/I$I.

OCHOBHBIMU Q)OpMaMI/I 3aHSATHHU SABIIAKOTCA JICKIIUH, MMPAKTUYCCKUC 3aHsATHA,
KOHTPOJIBHO-OLICHOYHBLIC 3aHATHSA, KOHCYJIbTAIlUH. HGKHI/II/I CTPOATCSA Ha OCHOBC COUYCTAHHA
WHGOpPMA-IIMOHHOW W TPOOJIEMHOW COCTAaBIISIONIMX, a TaKkKe DJIEMEHTOB Oecempl U
BH3yaJTH3aIIH.

B xoze npoBeneHus JICKIMOHHBIX 3aHITUI PEAYyCMaTPUBAETCS:

- 06CY)K)IGHI/I€ 3aJia4, IpUBOJAIINX K TEM UJIM UHBIM MAaTCMATUYCCKUM ITOHATUAM

— M3JIOKEHUE TEOPETHUYECKOrO MaTephalia B PEKHME JUaNora C IeJbI0 pPa3BHTHUS
KPUTHYCCKOI'O MBIIJICHUSA CTYACHTOB U IPUBUTHUSA UM UCCIIEA0BATCIbCKHUX yMeHHfI,

— 00CYXKIeHHE W CHCTEMATHU3allUs TEOPETUUYECKUX BOIPOCOB TEMBI C IEJBIO JTYUIIEro
IIOHUMAHUA UX B3AMMOCBA3H U ITPAKTUYCCKOTO IPUMCHCHUS.

HpaKTI/I‘-IeCKI/Ie 3aHATUA 110 HaHHOﬁ JUCHUIITIMHE HAIIPaBJICHBI HAa MPHUBUTUC MPOYHBIX
HAaBBIKOB PEHICHHA 3aaad I10 Ka)I(JIOﬁ TEMEC W COYCTAOT MPUMCHCHHUEC MCTOJIOB O6y‘-IeHI/I$[ B
coTpynHu4ecTBe, AUMHEepeHIIMPOBAaHHBIA MOIXO0, KIACCHYECKHE KOHTPOJBHBIE U TECTOBBIC
texHosioruu. Ilpm STOM mpenmosaraeTcss TPOBEACHUE HEKOTOPBIX TAaKUX 3aHATHH B
WHTEPAKTUBHOU (hopme (IeT0BBIE U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYaIIHN ).

Peanm3anus KOMIIETEHTHOCTHOTO ITOAX0/1a TIPEAyCMaTPHBACT HCITOJIb30BAaHHE B y4eOHOM
mporiecce aKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBEACHHUS 3aHATHH (KOMITBIOTEPHBIX
CHUMYIISLIUH, IETTOBBIX M POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIUH, IICUXOJIOTUIECKHE 1 UHBIE
TPCHUHTH) B COYETAaHUHM C BHEAYAUTOPHOW DPabOTOH C Ieabi0 (OPMHPOBAHUS M PAa3BU-THS
po(heCCHOHATLHBIX HABBIKOB 00 yJarOIIINXCSI.

Br10upas Ty Wim HHYIO TEXHOJIOTHIO PabOTHI CO CTYIEHTAMU, HEOOXOAMMO UMETh B BUJLY,
yro HauOoubimero 3ddekra OT ee NPUMEHEHUS MOXKHO JOCTHYb, €CIH YYUTHIBATH IIEIU
o0pa3oBaHus, HA peaTU3allMi0 KOTOPBIX JOJDKHA OBITh HalpaBlicHa M30upaeMasi TEXHOJIOTHS,
coJiepKaHue, KOTOPOE MPEACTOUT MepeaTh 0OYJaroNIMMCS ¢ €€ TOMOIIIBI0, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OY/IET HCIIOJIb30BAThCS.

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4YaloIuXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPeACTBA 1/l MPOBEAeHU MPOMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOoHo-MeTOAMYecKOe U HH(OPMALIMOHHOE 00ecTiedeHue TUCIUITHHBI (MOTYJIs1)
a) OcHOBHas JIMTepaTypa:

1. Ilumaues B. C. Beicmas matemaruka: yueOHuk / B.C. IllunmaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcrt: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum jpgoctyma: Juis  aBTOPH3.
[10JIb30BATEIEN.

2. Maremaruka: yued. mocobue / FO.M. [Tlanunos, JI.H. XXyp6enko, I'.A. HukoHoBa,



H.B. HukonoBa, C.H. Hypuesa ; non pea. JI.H. XKypo6euko, I'.A. HukonoBoit. — Mockaa:

NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Texcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: Juis  aBTOPH3.
M0JIb30BATEIIEH.

3.AxmanoBa C.B., Mansimmea JI.LH. COopHMK 3agad W yOpaKHEHHH IO Kypcy
MaTeMaTHYeCKOTO aHanu3za [DiekTpoHHBIH pecypc]: mpaktukym / C.B. Axmanosa, JI.H.
Maunbiuesa; ®I'BOY BO «Marautoropckuii rocy1apcTBEHHbI TEXHUUECKUN YHUBEPCUTET UM.
I''". HocoBa». — DiekTpoH. TekcToBbie naHHbie (2,62 M6). — Maruuroropck: ®I'BOY BO «
MI'TVY um. I'.1. HocoBay, 2018. — 1 snextpoH. onT. auck (CD-R).

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. Teopusi BepOSATHOCTEH M MaTeMaTHYECKasl CTaTUCTUKA: YueOHoe nmocobue / buprokosa
JL.T., boopuk I'.'1., Mareees B.U., - 2-¢ m3a. - Mocksa: HUL[ UHO®PA-M, 2017. - 289 c.
(Beicmiee oopaszoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: anekrponnsiid. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgocTyma: Juis  aBTOPH3.
MOJIb30BaTEIEH.

2. Marematuka B mpuMepax M 3amavax: y4de0. mocodme / O.M. Jlertspesa, JI.H.
XKypo6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bricmiee oOpaszoBanme: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr:
anextpounsii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum nocryma:
JUISl aBTOPU3. MOJIb30BaTEIIEH.

3. lanko, I1.E. Beiciras MmaremaTrKa B yrpakHeHHsX 1 3agadax. (B 2-x wactsax) [Tekcr] /
I1. E. Jlanko, A. I'. Tlomos, T. SI. KoxeBuukoBa. - M.: Beicmras mikoma, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 mT.

4. IllumaueB B. C. 3amaunuk 1o Beicuieii MmareMmatrke: yueo. mocooue / B.C. [llumaues.
— 10-e u3n., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicmiee oOpa3oBaHue). -

ISBN 978-5-16-101831-6. — Tekcr: AJICKTPOHHBIMN. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum jgocTyma: I aBTOPH3.
II0JIb30BATEIICH.

5. MaremaTHuyeCKHil aHaIM3 B BOPOCAx M 3aj1adax . y4eb. mocodue / B. @. Byryszos, H.
Y. Kpyrunkas, I'. H. Mensenes, A. A. lllumkwuH. - 5-¢ u3za. - Mocksa : ®PUSMATIINUT, 2002. -

480 c¢. - ISBN  5-9221-0284-1. -  Tekcr : omekrponnbii. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum  gocryma:  UIS  aBTOPHS.
MOJIb30BaTEIECH.

6. Pesunuenko, C. B. Ananutuueckas reoMeTpHs B IpuMepax 1 3agavax B 2 4. Yactp 1 :
y4eOHHMK M TMPAKTHKyM s akajemudeckoro Oakamaspuata / C. B. Pesuudyenko. — 2-e¢ u3n.,

uchp. u gon. — Mocksa : U3natensctBo FOpaiit, 2019. — 302 c. — (bakanaBp. AkaneMudeckuii
kypc). — ISBN 978-5-534-02936-9. — Tekct : anexkrponssiii // DBC FOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pesxum goctyma: A/t aBTOPH3. MOJIb30BATEICH.

B) MeToauyeckne yKazaHus:

1. AxmanoBa C.B. PykoBOJCTBO K pelIeHHIO WHAWBUIYAIbHBIX JOMAIIHUX 3aJaHUN 1O
Kypcy «MaremaTHka» JUis CTYIE€HTOB 3a0YHOTO OTJIEJIEHUS] TEXHOJOIMUYECKOro (pakyipTeTa. —
Marnurtoropck: Mal'V, 2005. - 39 c.;

2.AxmanoBa C.B. Maremaruka. @YHKIIMM OJHOM U HECKOJIBKUX JAEUCTBUTEIBHBIX
NepEMEHHBIX: y4eOHO-METOJMUECKOE TOCOOUE /ISl CTYIEHTOB TEXHOJIOTHYECKOro (haKyabTeTa. —
Marnutoropck: Mal'y, 2006. - 58 c.

3. AkmanoBa C.B. Bricmias maremaTuka (M30paHHbIe pa3ienbl): yueOHO-METOIMUeCcKoe
nocobue JUis CTyJICHTOB TEXHOJIOTHYecKoTo (hakynbreTa. — Marautoropek: Mal'y, 2006. - 73 c.



4. I'yruna E.M. JlaGopaTopHsblii pakTUKyM 1o cratucTtuke ¢ npumenennem EXCEL: Meron.
yKa3. Ui Ta0opaTOPHBIX PabOT MO MaTeMaTU4ecKoil cratuctuke.- Marautoropck: 'OY BITO
«MI'TY um. I''1. HocoBay, 2009 —40 c.

5. Makcumenko, M.A. CoObiTust 1 BeposTHOCT. YacTh 2: Meroa. yka3. - MarHUTOTOpCK:
IOy BIIO «MI'TY um. I'.1. HocoBay, 2010. - 25 c.

6. Masuenko, E.II. IlpomsBomnas u muddepenumman ¢yakoun. [IpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.11. Hocosay, 2010. —38 c.

7. Masiuenko E.I1. WccnenoBanne ¢yHkuuii u noctpoeHue rpapukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. Hocosay, 2011. —20 c.

8. Caymkuna H.®. Kombunaropuka. CoObiTme u BeposTHOcTh. Yacts |
KomOunatopuka. AnrebOpa coObiThii: Meroa. yka3zaHUs MO JUCHUIUIHHE «MaTemaTtukay s
crynenToB | kypca Bcex cnenmansHocTeit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeompenenaeHHBIII HHTErpaia: OT
TEOPHH K TpaKTHKe [DIeKTpoHHBIN pecypc]: yueOHoe mocobue / 3. C. Akmanosa ; MI'TV. -
Maruautoropck: MI'TY, 2015, — 1 osnek-tpon. ont. muck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooOBbEKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalo
gues/1/1068918/313.pdf&view=true AHnanuTuveckas TeOMETPHS [DIEKTPOHHBIN pecypc]:
npaktukym / T. I'. Kysuna, O. C. Auagpocenko, T. B. Mopo3sosa, O. B. Ilerposa; MI'TVY. —
MarsuTtoropck, 2010. — 114 C. : ui., TaoI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true.

https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
ogues/1/1138511/3342.pdf&view=true 4. boumapeuko T. A. HHTerpaibHOE HCUHCICHHE
GYHKIUU OHOM IepeMeHHOM [DIeK-TpOoHHbIH pecype] : yuebnoe mocobue / T. A. BoHaapeHKo ;
MI'TY. - Marauroropck: MI'TY, 2017. - 1 osmektpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpooobekrt. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatal
0gues/1/1138500/3338.pdf&view=true 5. BbynsiueBa C. B. Maremartuka: mpeaenbl u
HEMpPEepBIBHOCTh (PYHKIMU OJHOM mepeMeH-HOU. [IpakTukym [DneKTpoHHBIH pecypc]: yueOHoe
nocobue / C. B. BynbsrueBa; MI'TY. - Mar-autoropck: MI'TY, 2017. - 1 31eKTpOH. ONT. JIHCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true- Makpooonekr. - ISBN 978-5-59967-1002-7.

IIporpammHoe o0ecnneyenne

Haumenosanwue [10 Ne norosopa CpOoK JIeHCTBYSI JIULICH3UU
MS Office 2007 Ne 135 o 17.09.2007 BecCpOTHO
Professional
7Zip cB00OHO pactipocTpansemoe [10 06eccpoyHO
Adobe Reader cB00OHO pacnipocTpansemoe [10 06eccpoyHO
MAXIMA cB00OHO pacnipocTpansemoe [10 6eccpoUHO
FAR Manager cB00OHO pacnipocTpansemoe [10 06eccpoyHO




IIpodeccuonaibHbie 02361 JAHHBIX 1 HHGPOPMAITMOHHbIE CIPABOYHbIE CHCTEMBbI
Hassanue xypca CchUIKa

ITouckoBas cucrema Akanemus Google (Google Scholar) JURL: https://scholar.google.ru/

HannonaneHas UH(POPMALMOHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii HHIAEKC HAy4YHOTO LIUTUPOBAHUSA '
(PUHI)

9 MarepuajibHO-TeXHHYeCKoe ofecneyeHne TUCIUTLIMHBI (MOLYJIs1)

https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHYECKOE 00eCTIedeHNE JUCIUTUINHBI BKITIOUACT:

1) V4eOHble ayquTOpUM AJIsI TPOBEICHUS 3aHATHH JICKIMOHHOTO THma. OCHAIICHUE:
MYJIbTHMEIMIHBIE CPEICTBA XPAaHEHHUS, TIePeIauu U MPeICTaBICHI HHPOPMAIINH;

2) YdeOHbIe ayAUTOPHM JUIS TPOBEICHUS TNPAKTUYCCKUX 3aHATHI, TPYIIOBBIX U
WHJIWBUIYAIBHBIX  KOHCYJBTAlMH, TEKYINIETO  KOHTPOJIA, CaMOCTOSTENbHON  paboThI
0o0yJarommMxcsi W TPOMEKYTOUHOM arrectanmu. OcHamieHue: J0CKa, MYJIbTUMEIUWHBIN
MIPOEKTOP, 9KpaH. KoMIuIeKke TECTOBBIX 3alaHMH JJIs TPOBEICHHS TPOMEKYTOUHBIX U pyOEKHBIX
KOHTPOJIS;

3) Tlomernenue s XpaHeHHs W NPOGUIAKTUISCKOTO OOCITYKHBAaHUS y4eOHOTO
obopynoBanus. OcHameHue: MmKa(pl UIT XpaHEHUS Yy4eOHO-METOINYECKON TOKYMEHTAIlHH,
y4eOHO-HATJISIIHBIX TOCOOUH 1 yueOHOTO 000pYI0BaAHNUS;

4) Tlomemenust Ui CaMOCTOSTENbHONW paboThl  oOyuarommxcs. OcHallleHue:
nepcoHallbHbIe KOMITbIOTEphl ¢ maketoM MS Office u Beixomom B MHTEpHET M ¢ JA0CTyIoM B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPETY YHUBEPCUTETA.



[Tpunoxxenue 1
[IpumepHbIe TpaKTUYECKHUE 3a1aHus:

«Jluneitnasi, BekTOpHas anreOpa u aHanuTu4deckas reometpus. JuddepeHimanbHoe UCUNUCICHNIE
OOI»

3apaHue 1.

Pewute cuctemy Tpems cnocobamm: a) maTpmuHbiM cnocobom; 6) no popmynam Kpamepa; B) MeToa0mM
Maycca

X—2y—-32=3,
3X+y—-2z=09,
2X—3y+5z =-4.

3apaHue 2.

1) Haiiaute yron mexay Bektopamnm a v b,ecim a = (2;—1), b = (— 2; 2).

MocTpoiiTe AaHHbIE BEKTOPbI B cUCTeMe KoopamHaT Oxy, a Takke BeKTopbl, n3obpaxarowme: 2a +b ,

a-3b.

2) YKaxute cpean HuUXenpumeeaeHHbIX BEKTOPOB OPTOroHa/ibHble, KOJ/I/IMHEAPHbIE, a TaKXe

KOomniaHapHble: a = (— 3-1 4), b= (2,-2;1), C= (2; %; —gj, d= (7;11,8).  Bbluncaure
NAOWaAb Napanaenorpamma, noCTPOEHHOro Ha BeKkTopax b u C.

3apaHue 3.

Hanwucatb ypasHenue npamont AB , ecan A(—l; 2, 3), B(—l; 2;—1). BbI4MCANTL PACCTOAHMUE OT TOUKM

A 3TOI NPAMOI 4,0 NNOCKOCTU, NPOXOAALLEN Yepes TOUKY B, nepneHAnKyAapHO BEKTOPY N(O;-3; 9).
3apaHue 4.
MpuBeAUTE K KAHOHUYECKOMY BUAY U NOCTPOMTE Kpusyto X° —4X+2y> —4y =0

3apaHue 5.

Bbluncnnte npepensi:

1+ 4x —x* . 3x-arcsin 2x . x/2x—1—\/§
.6) lim ———"—"=".5) lim .

a) Iim — 3B
x>0 X + 3X° + 2X x>0 COS X —COS” X x—>3 x—3
3apaHue 6.
d d? X = ctg2t
Hangure 4y " —z AN GyHKUNIA: a) y:e4x_x2. 6 g .
dx  dx y = In(sin 2t)

3apgaHue 7.



2X—-7

x? -4

CocTtaBbTe ypaBHEHWE KacaTe/IbHOM K KPUBOIA: y= B TOuke Xx,=-1. Hapucyinte

KacaTeNbHY0 N KPUBYIO.
3apaHue 8.Bbiumncnnte HeonpeaeneHHble MHTErpanbl

1) [Q+tg?axfix;  2) [2=>X gx3) [arcsin Sxax; 4)[%@.

VBX + X2

3apaHue 9.Bbiumncnante onpegeneHHble MHTErpasbl

X2 45 Xx—-1
dx; 3) | ——dx.
e?x '[3\/2x—1

1) |(@-sin2x)’dx;  2)

O t——® |y
O'—.I—‘

3apanue 10.Haligute nnaowagm epuryp, orpaHUYEHHbIX IMHUAMK. B 3agade (6) npu NOCTPOEHUN NUHUK

BOCNONb3yMTeCh TabAMLEN BaKHEWULWMX KPUBbIX B MONIAPHON cMCTEME KOOPAMHAT:

a) Xy=6, x+y-7=0; 6) p°>=2c0s2p.

X =242 cost,

OStSEﬂ'-
y=22sint, 3

3apaHue 11. Hallaute oAnHY Ayrv KPUBOIA {

3apaHue 12.Boluncantb HecobCTBEHHbIM UHTErpan nan yCtTaHoBUTb €ro pacxoanmocTb:

% 4
1) J'xse*X dx

) j dx
0 ) 23\/(4—X)2.

« ¢YH KUUU HECKOJIbKUX NepeMeHHbIX»

1.Halitu u noctpoutb o6nactb onpegeneHns  GyHkumm 2 = In(4— x> — y*) —arcsin( 2 - y).

2. HaliguTe uyacTHble NpPOM3BOAHbIE MNEPBOro NopagKa QGYHKUWUMU:

+y

z=3xy® —sin(x* +y) + X

3. HaiguTe rpaguMeHT ckanapHoro noaa U = x? + y2 —2? nero moaynb B Touke M (1,-1,2) .

4.0nn  dyrkumn 2 =In(2x* +3y?) B Touke A(1,1) HailTM nNpPOM3BOAHYIO B

HanpasneHun Bektopal =3i+ 2j.
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5. HanucaTb ypaBHeHMe KacaTeNbHOM MAOCKOCTM M HOPMaM K MOBEPXHOCTU  Z = /9 — X — y° B

TOYKe l\/l(l; 2 2).

[EEN

«Teopua BEPOHTHOCTeﬁ. MaTtemaTtmeckan CTaTUTCTUKA»

B ypHe 12 wapos. Cpean 3Tux WapoB 3 6enbix n 9 yepHbix. KakoBa BEpPOATHOCTb TOrO, YTO Haydavy
BbIHYTbIN LLIAP OKaxKeTca 6enbim?

B pagunoctyaum Tpy MmmkpodoHa. [aa KarKaoro us nepsbix ABYX MUKPOGOHOB BEPOATHOCTb TOFO, YTO
OH BKJ/IIOYEH B iaHHbIM MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HaliTu BEPOATHOCTb TOrO, YTO B
OAHHbBIA MOMEHT BKAOYEHbI 2 MUKPOGdOHa.

B npoaarke nmetotcs H6esble N KOpUYHEBbIE AL B COOTHOLWEHMM 2:3, npuyem npomssoacteo 60%
6enbix U 71% KOpPUYHEBLIX AUL, A4aTUPYETCa AHEM, NpeLlecTBYOWMM AHIO NPOAaXKM, a OCTa/ibHble
Anua pgatmpytotcs 6onee paHHMMM Yncnamu. MNoKynaTenb 3aKasbiBaeT ANLA, AATUPYEMblE AHEM,
npeaLwecTByOWMM AHIO NMPOAAXKMU, HE3AaBUCMMO OT MX LBeTa. KakoBa BEPOATHOCTb TOro, YTO emy
npogaayT pewweTky 6enbix Anw?

. TenedoHHasa ceTb yupexgeHus obcnyxusaet 200 aboHeHTOB. BeposTHOCTb TOro, YTo B TeyeHue

MWUHYTbl BHYTPU 3TOM CETU KTO-TO KOMY-TO NO3BOHWUT, PaBHa 0,7. KakoBa BEPOATHOCTb TOro, 4TO B
Te4YeHne MUHYTbI 6yAET 5 3BOHKOB? KakoBa BE€POATHOCTb TOro, 4YTO B TEYEHNE MUHYTDHI 6yp,eT He
6osee 5 3BOHKOB? HaliTn HaVIBepOFITHef/'IIJJee YNCN10 3BOHKOB B TEHEHNE MUHYTbI.

3amaH psin pacnpesnesieHus ciaydaiiHod BenmmunHbl X. HallTh mMatemaTHdeckoe OXKHIaHHe,
JMCTIEPCHUIO U CpeJiHee KBaJpaTHieckoe oTkioHeHue. [loctpouts QyHKIMIO pacnpeneneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

JIJis HenpephIBHOW CITydaliHOM BETMYMHBI 337aHa QYHKIHS pacipeaeiienus F (X) Tpebyercs

HAWTH TJIOTHOCTH paclpeieieHus f(x), MaTeMaTHYECKOE OKUIaHUE, TUCIIEPCHIO, CPEIHEe
KBaJ[paTHYECKOE OTKJIOHEHHE. BBIUMCINTE BEPOATHOCTh TOTO, YTO OTKJIOHEHHE CITyJaiHON
BEJIMYUHBI OT €€ MAaTEeMAaTHYECKOTO OXHJIaHHs OyneT He OoJiee CpeHEro KBaJIpaTHYeCKOTO
oTkioHeHUs. [locTpouTts rpaduk GyHKITUH.

0 ,  x<0
F(x) = l-(1—c052x) L 0<x<Z
2 2
1 )
X >

3aKoH pacnpefeNneHus] CUCTEMbI TUCKPETHBIX CIyYalHbIX BETUYHH (X ,Y) 3a/aH TaONUIIeH.
Haiiti koabduiment Koppensuuu r,, U BEPOATHOCTb MONAJAHUS CIy4alHON BETUYUHBI

(X,Y) B obnacte D.

0 2 4 6

0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4f




7 OIeHOYHbIE CPEACTBA JJIA MIPOBEAEHUA IPOMEKYTOUHOM aTTeCTaliuu

a) NMnhaHupyemble pesynbTaTbl 06yueHUsA 1 OLLEHOUYHbIE CPeACTBa ANA NPOBEeAEeHNUA NPOMEIKYTOUHOM

aTtrecrauuu:
CTPYKTYpHbIi
MnaHnpyembie pe3ynbTaThbl
afleMeHT OueHou4Hble cpeacTsa
obyyeHus
KOMMeTeHLUN

OIIK-1 CriocoOeH nNpuMeHSTh €CTECTBEHHOHAYYHBIE U OOLIEMHKEHEPHBIE 3HAHUS, METO b

MaTEMAaTHYCCKOTO aHAJIM3a U MOJICIINPOBAHUS B HpO(i)GCCI/IOHaHI)HOI;'I JACATCIIBHOCTH,

OIIK-1.1 Pemaet crangapTHbIe MpodecCHOHaIbHBIC 33/1a4H C MPUMEHEHUEM OOIICHHXEHEPHBIX

3HAHUHI

— OCHOBHBIE OTIPE/ICNICHUS U MOHATHUS;
— OCHOBHBIE€ METO/IBI

¢ depeHnnaibHOr0, HHTETPaIbHOTO
WCYMCIIEHUS U IPUMEHEHUs UX AJs
pelIeHus 3a/1a4 MaTeMaTH4YeCKOrO
aHajn3a M MOJEJIEd DKOHOMHYECKHUX
3ajay;

— ONIpEeNCHHUs OCHOBHBIX MOHSTHUH,
Ha3bIBAET UX CTPYKTYpHbIE
XapaKTePUCTUKH;

— OCHOBHBIE METO/Ibl UCCIIEJOBAHUS,
UCIOJb3yeMbl€ B MATEMaTHUECKOM
aHause;

10.

11.

12.

Yucnosasa nocnenoBaTeIbHOCTb U ee Npeaen.
CBOWCTBA CXOAALLMXCA NOCAeA0BATENIbHOCTEN.
®dyHKUMA ogHON NnepemeHHoN. Mpeaen
bYHKUMK B TOUKe UM BeckoHeYHOoCTU. YcnoBue
cywectsoBaHMA npeaena. O4HOCTOPOHHME
npeaensi.
BeckoHeuyHO manble U 6eckoHe4YHo 6oblume
bYHKUMK 1 nx cBOMCTBA. TeopemMa 0 CBA3M
npegena n 6eckoHeyHo manol. MNepBsbiii K
BTOPOM 3aMeyaTesibHble npesesnbl.
HenpepbiBHOCTb GYHKLUMM B TOUKe. CBOMCTBA
bYHKUMI, HenpepbIBHbLIX B TOYKE. TOUKM
pa3spbiBa GYHKLUIN N UX KnaccudumKaums.
MpounsBogHas. MexaHU4YecKui,
reoMeTPUYECKUIA U SKOHOMMUYECKMI CMbICA
npon3BoaHON. CBA3b HENPEPBLIBHOCTU U
anddepeHUnpyemocTn pyHKLMN.
OnddepeHuman GyHKLNUN, ero CBOUCTBA U
npUMeHeHWe B NPUBAMMKEHHDbIX BbIYNCIEHNAX.
MpaBunao flonutana W ero npuUMeHeHue
ONA BblYUCNEHUNA NPesenos.
MOHOTOHHOCTb PYHKUMK. [locTaTouHOoe
ycnosue Bo3pacTaHuaA M yobiBaHMA QYHKLUN.
AKcTpemym dyHKUMKU. Heobxoammoe n
O0CTaTOUYHOE YC/I0BUA CYLLECTBOBAHMA TOYEK
3KCTpeMyma.
BbINYKAOCTb, BOrHYTOCTb GYHKUMMK.
JocTaTo4yHOe yC/1I0BME BbIMYKAOCTU U
BOTHYTOCTU OYHKLMW. TOUKKM nepernba.
Heobxoanmoe 1 AoCTaTOMHOE YC0BUA
CYLLEeCTBOBaHUSA TOYEK neperunba.
AcuMnTOTbl rpadmKa GYHKUUKN: BEPTUKANbHDIE,
rOpM3oHTasIbHble M HAKIOHHbIE ACMMMTOTbI M
YCNOBMA UX CYLLECTBOBAHMSA.
MepBoobpasHas. HeonpeaeneHHbI UHTErPan u
ero CBOMcTBa.
MeToabl MHTErPUPOBaAHUA (MEeTOL, 3aMeHbl
nepemMeHHOMN, MeTo, UHTErPUPOBAHMSA MO




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT

obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

yactam).
3apauu, npmBoaALLMe K MOHATUIO
onpeAeneHHoro nHTerpana (o naowaan
KPMBOJIMHENHOM Tpaneuum, o NpoiaeHHOM
nyTv, 06 o6beme NpounsBegeHHOM NPOLYKLUN).
OnpeaeneHHbIN NHTErPan 1 ero CBOMCTBA.
MHTerpan ¢ nepemeHHbIM BEPXHUM Npesesiom 1
ero CBOMcTBa.

®opmyna HbtoToHa — JlenbHMUa.
HecobcTBeHHbIE MHTErpasibl NepBOro poaa U ux
CBOWCTBA.

13.

14.
15.

16.
17.

— BblAenAaTb 3HaHUA TexX I'IOHF!TM[;I, KOTOopble

TpebyloTca ANA  pelleHus NPUKNaLHbIX
3ajav;
— obcyxpaTb  cnocobbl  3dpdeKkTUBHOrO

peleHna NPUKNAAHbIX 3a4aY;

— pacno3HaBaTb 3GPEKTUBHOE pelleHune oT
HeabeKTUBHOrO;

— OOBACHATbL M CTPOUTb MOLENN YYebHbIX
MaTEMATUYECKUX U YMNPaBJeHYECKMX 33a4 U

CTPpOUTb TUNUYHbIE moaenu yHE6HbIX
9KOHOMUYECKUX 3a4aY;
— NPUMEHATb MeTOodbl MaATEMATUHECKOIo

aHa/NM3a K peleHuio NpocTerwunx 3agay
9KOHOMMWYECKOro XapaKTepa;

—  BbIAENATb 3HAHWUA TeX NOHATUI, KOTopble
TpebyloTcs Ana  peleHus NPUKNAAHbIX

3ajav;
— KOPPEKTHO BBIPAXATh u
apryMEHTUPOBAHHO 000CHOBEIBATh

IIOJIOKCHUA HpeHMCTHOﬁ 0071aCTH 3HAHMUSL.

MpumepHsie npakmuveckue 3adaHus 017 3K3ameHau
3ayema:

1. Boiuncnute npegensi:

_ 1+4x-x*
x>0 X + 3X° + 2X
im \/2x—l—x/§'

x—3

i 3x-arcsin 2x -
x>0 COS X — COS® X

x—3

4x—x?

2. Haliante d_y Ana GyHKumMii:a) y=e 6)
X

X =ctg2t,
y = In(sin 2t).

3. HaitTn npoun3BoaHble cieayowmx GyHKLUM.

1 i 1
: y:smx+;

2. y=(x+tgx)

3. y=(5"41).%4+ %
y ( )2 X241

4. y:(x+4)5+x

5. X—y—-e'y+2=0

. "
HaiiTn npoussoaHble BToporo nopaaka (V)

6. y=(x?)/x+1
x=t* -1,
y=1+t°

4. Beruuciure:  a) 3 —\/§+i , 0) (1—i)28.

5. HailTn HeonpeaenéHHbI  UHTerpan: a)




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT
obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

1-cosx

jsin 3x-cos5xdx, 6) j
(x —sinx)?

ax® [ (2x+5)-e%ax

V20 xdx

'! \/x2+5.

6. BbluMCANTb OnpeaeneHHbl HTerpan

1
7. BbluMCANTb OnpeaeneHHbli uHTerpan j4x-arcsin xXdx -
0

OFpaHVNeHHOVI NNHNAMU

8. Haitu nnowaab urypeol,

x=4, y>=4x.

9. UccnenoBath Ha 3KCTpemMym GyHKLUMIO

z=x°-2xy+4y?

10. PewwTe 3agauy Kowwm: y cos® xdy = (y2 +1)dX,
y(0)=0.

— cmocobamu JAEMOHCTpal YMCHUA
AHAJIIM3UPOBATH CUTYAIUIO,

— MCETOAAMH MAaTEMaTHU4YCCKOI'O aHaJIu3a
IIpH pECIICHUHY SKOHOMHWYECKHX 3a1a4d C
IMPHUBJICYCHUEM MAaTCPUATIOB
HOHOHHHTCHBHOﬁ JIUTEPATYPEI © UHTEPHET
PECypCOB,

— HaBbIKaMH U MCTOJHMKaMH 0606H_IGHI/I$I
PE3YyIbTATOB PCIICHU,
BKCHepI/IMCHTaJIbHOﬁ JACATCIIBHOCTH,

— cmocobaMu OLICHHNBAaHUA 3HAYUMOCTHU
n HpaKTHqCCKOﬁ IMpUroJHoCTUu
TMOJIYYCHHBIX PE3YJIbTATOB,

- I'IpO(beCCMOHaI'IbeIM A3bIKOM
ﬂpep,METHOVI obnactu 3HaHUA;

— cnocobamu COBEPLIECHCTBOBAHUS
npodeccHOHANbHBIX 3HAHUW W yMEHUH
IIyTEM HCIOJIb30BAaHUS BO3MOXHOCTEU
MH()OPMAIIMOHHON CPEJIBI.

MpumepHsie npuknadHble 3a0a4Yu U 3a0aHUA

3agaua 1. 3aBUCUMMOCTb NYTU OT BPEMEHU Npu
NPAMOIMHENHOM ABUMKEHUWN TOUKM 3343aE€TCA YPaBHEHMEM

1

3 2
S=§t +2t°-3,rpe S —nytbem,a t — Bpemasc.

BbluncanTe ee CKOPOCTb U YCKOPEHUE B MOMEHT BpeMeHMU

t=4c.

3apaua 2. 3aBMCMMOCTb 06beMa BbiMycKa npoaykumm V ot
KanuTanbHbIx 3aTpaT K onpegensetca dyHKumei V=Voln(4+C).
HaliTn uHTepBan nsmeHeHua K, Ha KOTOPOM yBeAUYEHUE
KanuTanbHbIX 3aTPaT HeahPEeKTUBHO.

OIIK-1.2 HpI/IMCHHeT MCTOABI MOACITIUPOBAHUA U MATCMATUYCCKOTO aHaJIn3a IJId pCHICHUSA 3a1a4

B IPO(eCCHOHANBHOM AEATEIbHOCTH

- OCHOBHbIE onpeaeneHna U NOHATUA;

1. Matpuupl. eicTBuA Hag MaTpULAMKU N UX
CBOMCTBA.




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT
obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

- CBA3b MeXAy PasANUYHbIMK
MmaTemaTUyeckummn obbektamu,
OMUCbIBAIOLLIMMM SKOHOMMYECKME
npoLecchl;

- OCHOBHblE MaTeMaTH4ecKue MeToapl,
npumeHAemble gnAa pacyetTa SKOHOMUYECKUX
noKasartesiei U aHa/iM3a SKOHOMUYECKMX
NpoLLeccos;

- OCHOBHble MmeToAbl UCCNnenoBaHuA,
ncnonblyemble B MaTeMaTUHECKOM aHaNn3e,

Onpeaenvutenu u X CBOMCTBA.

Ob6paTHaa maTpuLa 1 ee CBOMCTBA.

PaHr matpuupl.

Cuctembl IMHENHbIX anrebpanyeckmnx

ypaBHeHW. MaTpuyHan 3anuce. MeTtogbl

peweHus: dopmynbl Kpamepa, MaTpUYHbIN
cnocob, meTtog MNaycca.

6. WccneposaHume CJ/TIAY Ha COBMECTHOCTb.
Teopema KpoHekepa — Kanenaw.

7. [OuddepeHumanbHble ypaBHEHUA NEPBOro
nopagka. OCHOBHble onpegeneHna. Teopema
Kowwu. 3agava Koww.

8. OCHOBHble BUAbI MHTErPUPYEMBIX B
KBagpaTypax gubdepeHLumanbHbiX ypaBHEHN:
C pa3fenarWmMmMmCca  NepemeHHbIMU,
O4HOPOAHbIE, IMHENHble, Ccnocobbl Ux
peleHus.

9. MNoHAaTue guddepeHLUmnanbHbIX ypaBHEHW
BbiCLUMX Nnopaakos. ObLLee pelleHne, YacTHoe
peweHune. Teopema Kowu. 3agaya Kowwu.

10. ®PYHKLMWN HECKONBKUX NepeMeHHbIX. OCHOBHble
onpeaeneHua. JIMHUM ypoBHA GYHKLMM ABYX
nepemeHHbIX.

11. YacTHble Npoun3BoAHble GYHKLMM HECKONbKUX
nepemeHHom Mpon3BoaHasA NO HaNPaBAEHMWIO.

12. paAneHT GYHKLMN 1 ero CBOMCTBA.

13.  JKcTpeMym GYHKLMU ABYX NEPEMEHHDIX.
Heobxoanmoe 1 AoCTaToOYHOE YCN0BUA
CYLLECTBOBAHMA TOYEK IKCTPEMYMa.

14. YCNOBHbIM 3KCTPEMYM.

15. Anrebpaunyeckan G¢opma KOMNAEKCHbIX YNCEN U
OEeACTBUA HAZ HUMMN.

16. TpuroHomeTpuyeckas Gpopma KOMMAEKCHbIX

yucen u fencTemA Hag HUMM.

vk W

- BOCNpomn3BoanTb OCHOBHbIE
maTemaThyeckme moaenu;

- PaCno3HaBaTb MaTemaTunyeckume 06'beKTbI,'

- pewwatb 3a4a4un npeameTHol obaacTu:
pelwaTb CTaHAAPTHbIE 334a4n  NO
npeaoXKeHHbIM METOAAM U aNTOpUTMam,
rpaduyeckn MANKCTPMpPOBaTb 3a4a4y;

- OueHnBaTb AOCTOBEPHOCTb NOJIYy4YEHHOTO
peweHnA;

MpumepHbie npakmu4ecKue 3a0aHusa U 3a0a4u

3apaHue 1. CoctaBbTe aArOpUTM peLLEHNA ..... 3a4aun.

3apaHue 2. Bblumcante NpUBANKEHHO Y = 5\/ X2 npmn x =1,03.

3agaya 3. Boiumcaute npegen no npasuay Slonutana lim
X—2

arcsin (2x — 4)
x2 -4

3apaHue 4. Cbopmynnpyiite Heobxoanumoe ycnosue

3KCTpeMyma GpYHKUMM  OOHOM NepemeHHOM.

3apgava 5. MiccnenoBatb PYHKLMIO M NOCTPOUTL €€ rpaduK:




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT
obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

- BbIOUPATb ONTMMANbHBIN MeToZ;

- 3aNUCbIBaTb MAaTEMATUYECKYIO NOCTaHOBKY
3aZ1a4, UCNOJIb3yEMbIX B AaJ/IbHELLIEM NPU
NOCTPOEHMU MaTEMaTUUYECKUX MOAENen;

12
x? -4

y=2+

3apaua 6. KakoB reomeTpryecKuii CMbICn onpeaeneHHoro
WHTEerpana ot AaHHON GYHKUMK B JaHHOM MHTepBasie B
[EKApPTOBOM CUCTEME KOOPAMHAT?

3apaHue 7. YKaxKuTe BepHOe yTBepKAeHME 0 GYHKUUN ABYX
nepemeHHbIX:

a).rpagueHT nepneHauKyNapeH KacateNbHOM NAOCKOCTH;
6).rpaAveHT ABAAETCA NPOU3BOAHOM MO HaNPaBAEHMIO;
B).rPagMEHT ABNAETCA KacaTeIbHOM K IMHUM YPOBHS;

r).rpafveHT onpeaenseT Hanpas/ieHWe MaKCMMabHOM
CKOPOCTU U3MEHEHMA GYHKLUN.

3apaHue 8. Ykaxknte JIOKHOE yTBepxaeHue o GyHKUUN ABYX
nepemeHHbIX:

a).HenpepbiBHas QyHKUMSA Bceraa amobdepeHumpyema;

6).dyHKUMA, MMetoLLLan npeaen B Touke M, MoXKeT bbiTb
pa3pbiBHA B 3TOM TOYKE;

B).y AndbdepeHumpyemon GyHKLMU CYLLECTBYIOT YacCTHble
NPOU3BOAHbIE;

r).M3 HeNPEepPbIBHOCTM YAaCTHbIX MPOU3BOAHbIX B TOUKe M
cnepyet auddepeHumpyemocts GyHKLMN B STOMN TOUKE.

3amanme 9. [lpoBectn moNHOE uccnenoBaHHE (QYHKIMNA U
MOCTPOUTH UX TPapUKH:

_x2
lL.y=x-ez.
Inx
2.y = =

3.y=(x+1)-e™™
3ananue 10. Haiitu HauOonblliee ¥ HauMEHbIIEEe 3HAYECHHUE
byukuuny = f(x)Ha orpeske [a; b]:
9
1y =x +;[1; 10].

2.y =221[=2;0].

T 242

3.y =x2-v3—x[1;3]




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT
obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

- MaTemaTu4yeCKMMmun metogamm,
NPUMEHAEMbIMU JNA PeLleHUns
3KOHOMMUYECKUX (MccneaoBaTeNbCKMUX) 3a4ay;

- MaTeMaTUYEeCKUM A3bIKOM npe,u,meTHof/]
061aCTV: OCHOBHbIMUW TEPMUHAMM,
NOHATUAMM, ONpeLeNIeHUSMU Pa3aenos
MaTeMaTUKu;

- OCHOBHbIMM Criocobamu npeacTaBaeHUn
maTemMaTnyeckon MHbopmaumnm
(aHanuTHMYeCcKnM, rpadmyeckum,
CUMBOJIbHbIM);

- MaTeMaTUYECKUM A3bIKOM MPeaMEeTHOW
o0b61acTu: 3anmcbIBaTb Pe3yibTaTbl
NpoBeAEHHbIX UCCNELO0BaHWNIA B TEPMUHAX
npegmeTHOM obnacTu.

Ilpumepnsvie npakmuueckue 3adanus u 3adaqu

3amauva 1.ITycte Temn uHdusuu cocrarisier 1% B nenb. Ha
CKOJIBKO YMEHBILIUTCS IIepPBOHAYAIbHAS CyMMa 4yepe3 rnojiroaa?
3apgava 2.3aBUCHUMOCTb MEXAY U3JIepKKaMu pou3BoacTBa C u
obbpeMoM mpoaykiuu Qbeipaxaercs Gynkiuer C = 30Q —
0,08Q%. Onpenenuth cpepHKe U MpeIenbHbIe U3AEPKKU MPH
obobeme npoaykimu Q = 5 en.

3apava 3. PyHKumK cnpoca D n npeanoxeHuna Sot ueHbl p

BbIPa*KakdTCA COOTBETCTBEHHO YpaBHEHNAMU
D=9-p, S=1+p.

HaltTn anactmyHoOCTb cnpoca 1 Npea/ioxKeHUa npu
PaBHOBECHOM LieHe, a TaKKe U3MeHeHue aoxosaa (B
NpPOoLLeHTax) Npu yBeAnYeHnn LeHbl Ha 10%.

oTyimune pakT OT MHEHUH,
WHTEPIPETAIHA, OIICHOK, (POPMHUPYET
COOCTBEHHBIC MHEHUS U CYXJICHUS,

1. OcHoBHEIE TIOHATHA TCOpUHn MHOXKECTB.
OCHOBHBIC onepanru HajJ MHOXCCTBaMH.

JnarpamMmmbl DOitnepa-Benna. bunapnsie
OTHOIICHHUS

2. DnemeHTapHbIe OyeBbl GyHKIIMU. KOHBIOHKIIHS.
JIM3bIOHKIIHSL.

3. DneMeHTapHble OyneBbl GyHKIMH. MMmukamms.
OKBUBAaJICHIINA.

4. Dnementapuble OyneBbl (yHkuuu. Perienue
JIOTUYECKHX 3aJad.

5. Jloruueckue ¢popmynbl. YIIpOIIEHUE JIOTHYECKUX
BBIPAYKCHUIA.

6. MarpHuubICMEXHOCTU ¥ HHIUJIEHTHOCTH

7. Marpunpsl. Bunet wmatpun. [eiictBus Hapg
MaTpPUILIAMH.

8. Ompenenurens. Omnpenenenue, CBOMCTBa
OTIPEIEIINTENS.

9. Hesbipoxxnennas marpuna. OOpaTHas MaTpuua.

10. Cuctembl JMHEWHBIX YypaBHeHHH. OCHOBHBIE
HOHSTHSL.

11. Pemienue HEBBIPOXKIACHHBIX TMHEUHBIX CUCTEM.

12. ®opmynsr Kpamepa.

13. MaTpuuHbIif METOI.

14. Pemienne  cucteM  JIMHEHHBIX  ypaBHEHMH
meronoM ["aycca.

15. Cuctembl TMHEWHBIX OJHOPOIHBIX YPaBHEHHIH.




CTPYKTYpHbIi
MNnaHnpyemble pesynbTaThbl
anemeHT
obyyeHus
KOMMeTeHLUn

OueHouHble cpeacTBa

obpabaTbiBaTb MaTEMATUYECKYIO
MHPOPMaALMIO KNACCUYECKMMIN MEeTOAaMM

HpI/IMepHLIe IMPaKTUYCCKUEC 3a/IaHNA U 3a1a1n

2 2
BEIUMCIATE MATPHIIET AB, BA , A , B , €CIIn

-1 -2 -4 123
A=|-1 -2 -4| B=|2 4 6
1 2 4 36 9

u

2. Pemmth cucTembl ypaBHeHWH a) MertoioMm I'aycca, ©0)
meronoM Kpamepa, B) MATPHYHBIM CLIOCOOOM:

2X, + X, + 3%, =—10, —2x, —3x, +x; =2,

X +5X%, +3%, =17, 3x, +4x, +x, =3,

X, —4X, —4X%, =3, X +x,+2x, =1

a) 0)

B/1afEeTb COBPEMEHHbIMM cnocobamm
06paboTKM MaTemaTUYecKol MHbopmauum
BK/IIOYAsA KOMMNbIOTEPHbIE  MEeToApbl

Ilpumepnsle npakmuueckue 3a0anus u 3a0aqu
Haittu matpunty X. IIpoBeputs NpaBUIbHOCTh PELLIEHUS
MO/ICTAHOBKOM HaWJIEHHON MaTpUIbl B UICXOJHOE YpPaBHEHHUE.

44" + X =8C-B-44" , ecim

2 0 -1 1 -2
1 -11
A=|2 1 -1}, B= ;o C=|1 -3|
0 -1 3
01 1 0 1
3aganme 2. BeruucnuTh onpenenutens 4-ro mopsaka
1 0 2 -2
3 -1 -1 2
2 1 -1 -1
1 2 -3 -1

3aganmne 3. Pemmth cucTeMy JHHEHHBIX ypaBHEHUH
TpeMs crocobamu:
- o ¢popmynam Kpamepa,
- MaTpU4YHBIM MeTOoaoM (C TOMOIIBI0 OOpaTHOH
MAaTpHIIBI),
- metogoM ["aycca.
3x; —5x5 +3x5 =1;
— X, +7xy +2x3 =8.
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